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Introduction: Since Sellick’s original study in 1961 (4), cricoid pressure (CP) has become the standard
of care to reduce the risk of aspiration during induction of anesthesia in patients considered to be at
high risk for gastric regurgitation. Recent evidence, however, calls into question the efficacy and safety
of the maneuver (1, 2, 5). Data to support CP comes mainly from cadaveric studies (4), descriptive
anatomic series using MRI (3), and videolaryngoscopic observational studies evaluating esophageal
patency during CP (6). To date, no real-time functional studies in live patients have been performed to
evaluate the true effectiveness of CP. Therefore, the objective of this prospective observational case
control study was to examine whether CP, applied after ingestion of barium contrast by patients with
radiologically confirmed gastroesophageal (GE) reflux, effectively prevented regurgitation of contrast
into the pharynx during an Upper GI study.
Methods: With REB approval obtained, patients with a documented history of GERD who were
scheduled for an Upper GI study were recruited and consented for the research study. Only those
patients that demonstrated significant GE reflux of barium had a repeat administration of barium to
encourage reflux but with the additional application of CP. This was to determine whether or not
contrast refluxed beyond the level at which CP was applied. Fluoroscopic images were analyzed by a
radiologist for esophageal location, degree of GE reflux, site of CP application and proximal level of
contrast column during CP application. The anatomic effect of CP on esophageal occlusion was
described.
Results: Of the patients that were consented, only five demonstrated significant GE reflux of barium
during the initial Upper GI study and were subsequently recruited for the CP study. With the application
of CP, three of the five patients demonstrated prominent GE reflux with the contrast column abruptly
ending at the applied compression site. The esophagus was midline in two of these patients, and was
right paramedian in the third; CP was applied midline at the C7 level in one patient, and at the T1-T2
level in the other two patients. While the remaining two patients demonstrated moderate GE reflux, the
contrast column did not reach the level of applied CP. Discussion: Application of CP in awake
volunteers appears to have resulted in the complete prevention of contrast regurgitation into the
pharynx with CP being applied at the C7 to T1-T2 levels and despite instances where the esophagus
was not midline. Anatomically, CP may be occluding the digestive conduit by applying pressure against
the vertebral body as well as the longus colli muscle when there is lateral displacement of the
esophagus. This study therefore adds new functional data in support of the efficacy of CP in the
prevention of gastric regurgitation.
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Background
Cricothyrotomy can either be performed by an “open” cricothyrotomy technique, or by a needle
(Seldinger) technique. Clinical equipoise exists regarding which technique is more effective. We
compared three different techniques for cricothyrotomy, performed by anesthesiologists on a manikin.
Methods
©
The techniques studied include an open surgical technique, the Melker Cricothyrotomy kit (Cook ), and
®
the Portex Cricothyroidotomy Kit (Smiths Medical). Participants were randomized to the order they
performed each technique. Each procedure was videotaped and the time to first ventilation recorded.
Results
Mean time to ventilation was significantly faster with the surgical cricothyrotomy technique, when
compared to both the Portex and Melker techniques. (Portex – Surgical = 18 sec; p = 0.044, and
Melker – Surgical = 42 sec; p < 0.001). The Portex technique was significantly faster than the Melker
technique (Melker – Portex = 24 sec; p < 0.001). Six of the 11 (55%) participants preferred the Melker
procedure, 4 (36%) prefered the surgical procedure, and only one anesthesiologist (9%) preferred the
Portex procedure.
Discussion The surgical technique was faster than the Portex, and Melker techniques. The surgical
technique was also more successful than the Melker technique. The preferred technique among the
participants was the Melker technique, despite being slowest, least successful, and rated most difficult
by participants and observers. This suggests that while the surgical technique may not be preferred by
many anesthesia practitioners, it has been shown to be the most likely technique to achieve the primary
goal of the procedure: establishing oxygenation, and preventing death.
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Introduction: While insufficient cuff pressure (CP) of the endotracheal tube may lead to aspiration,
excessive CP may damage the tracheal epithelium. It is unclear whether anesthesiology fellows can
adjust the CP more appropriately than non-fellows. We investigated the relationship between
anesthesiologists’ level of experience and the CP of endotracheal tubes.
Methods: This study was performed with the approval of the Ethics Review Board and involved patients
who were scheduled for general anesthesia with insertion of single lumen endotracheal tubes at a single
center between Sep 2016 and Oct 2016. The participating anesthesiologists were divided into group A
(fellow group) and group B (non-fellow group). The number of group A and B anesthesiologists were 18
and 12, respectively. CPs after tube insertion were measured using the AG Cuffill device (Covidien
®
Japan Co., Tokyo). Results were compared by the t-test using JMP 12.0.1 software; P values < 0.05
indicated statistical significance.
Results: The study included 221 patients. The number of intubations performed by group A and B
anesthesiologists were 159 and 62, respectively. CPs (mean±SD) with group A and B intubations were
22.6 ± 13.6 cm H2O and 26.6 ± 14 cm H2O, respectively. The 95% confidence intervals in the two
groups were 20.4 to 24.7 and 23.0 to 30.1, respectively. The value of P was 0.028 for CP.
Dicusssion: It is recommended to maintain CP between 20-30 mm H2O. The CP in both groups were
almost within the appropriate range. However, CPs in group A were lower than in group B, indicating
that anesthesiology fellows tend to limit cuff inflation to prevent excessive CP. This study confirmed the
relationship between anesthesiologists’ level of experience and endotracheal tube CP. The CP of
endotracheal tubes inflated by anesthesiology fellows was lower than that in the non-fellow group.
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Introduction:
Teaching endotracheal intubation to a novice anaesthesia resident is a challenging task because of
longer time taken, inadvertent oesophageal intubation and the need to confirm correct intubation by
chest auscultation, capnography and/or repeat laryngoscopy by an experienced anesthesiologist. This
can cause morbidity including desaturation in the patient.
Ultrasound has recently been used as a reliable tool for confirmation of endotracheal intubation in
emergency setting and has the added advantage of being independent of physiological factors like
1
ventilation and pulmonary perfusion .
The primary objective of this prospective observational study was to determine if real time
ultrasonography during endotracheal intubation by a novice anaesthetist is a reliable tool for
confirmation of correct placement of endotracheal tube (ETT). The secondary objective was to ascertain
if ultrasound was faster than chest auscultation and capnography in confirming ETT placement.
Methods:
After obtaining institutional ethics committee approval, 120 patients posted for elective surgery requiring
general anaesthesia with endotracheal intubation were enrolled in the study. Following induction, the
intubation was performed by novice anaesthesia resident in the first year of training period. One
observer performed trans-cricoid ultrasonography to visualize the passage of the ETT into the trachea ,
second confirmed the placement by bilateral chest auscultation and the third observer noted the
appearance of a continuous capnography waveform. Time taken to confirm via all three methods were
noted.
Results:
Ultrasound was found to be in good agreement with both chest auscultation and capnography as a
method of confirmation of correct ETT placement. Ultrasound was also found to be the fastest method
(mean time = 36.50 ± 15.14 seconds ) as compared to chest auscultation (50.29 - 51.90 seconds) and
capnography (53.57- 61.67 seconds) which was statistically significant.
In five patients, ultrasound detected passage of ETT into the oesophagus with appearance of double
trachea sign, which was promptly reported to the novice anaesthetist, and ETT was repositioned. In one
patient during endotracheal intubation, the flutter of the ETT passing into the trachea was not detected
on the ultrasound. However, absence of a double trachea sign reliably confirmed the correct placement
of ETT inside the trachea.
Ultrasound did not interfere with performing of laryngoscopy and there were no complications.
Discussion:
Teaching intubation to novice anaesthesia residents using conventional direct laryngoscopy,
ultrasonography is a reliable and faster method compared to capnography and chest auscultation in
confirming the correct placement of ETT. Ultrasonography promptly detects oesophageal intubation by
2
the appearance of double trachea sign and the resident can be guided to redirect the ETT towards the
trachea.
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Double trachea sign

Ultrasound image showing endotracheal tube (ETT) placed inside the oesophagus
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Introduction: The definitive technique for intubation of patients with cervical spine instability remains
debatable. Securing the airway can be achieved using direct laryngoscopy coupled with cervical spine
1,2
stabilization . This technique is generally useful in urgent or emergency situations. Awake fibreoptic
intubation is another excellent choice but relatively limited for elective situations. Alternatively, various
new approaches for indirect laryngoscopy and optical stylets have been introduced to bridge the gap
3
®
between both modalities . With the evolution of optical stylets; the Levitan Fibreoptic stylet (FPS) has
4
been introduced with high success rates . This study compared intubation in cervical spine patients
using Levitan FPS versus using Macintosh Laryngoscopy. The use of fluoroscopic video guided the
assessment of cervical spine motion during intubation using both techniques.
Methods: After approval of Local Medical Ethics Committee and obtaining informed written consent, a
total of126 patients (ASA I –III), aged 18-70 years, requiring cervical spine immobilization during
intubation and scheduled for elective cervical spine surgery were enrolled in this prospective, singleblinded study. Patients were randomly assigned to one of two groups according to the method of
intubation; group L using the Levitan FPS (n=63) and group M: using the Macintosh Laryngoscope
(n=63). All patients received the same anesthetic induction regimen and neck collar was applied prior to
airway manipulation. Cervical spine motion was the primary outcome, assessed at three levels; the
occiput- C1 junction, C2-C5 junction and C5-T1 area. Intubation time along with hemodynamic
responses to intubation and airway related complications were also recorded as secondary outcomes.
Results: The degree ofcervical spine motion was 47% less (P< 0.001) at the three segments assessed
comparing the Levitan FPS with Macintosh laryngoscopy. The intubation time was significantly less with
Macintosh laryngoscopy (21.32 sec ± 3.97) compared with the Levitan FPS (26.72 sec ± 5.21) P <
0.001. There was significant increase in mean arterial blood pressure (MBP) (92.1 mmHg ± 6.9) and
Heart rate (HR) (92.3 beat/min ± 4.3) in group M, two minutes after intubation, compared with the
Levitan group where the MABP was (79.0 mmHg ± 6.5) and HR was (83.9 beat/min± 6.7), P
Discussion: To limit cervical spine motion during intubation, the Levitan FPS can be used as an
alternative to Macintosh laryngoscopy successfully for airway management and decreasing the
hemodynamic response to intubation. However, the Levitan FPS increases the time required for
intubation significantly.
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Introduction:
Oropharyngeal leak pressure (OLP) is the airway pressure at which gas leaks back around the
supraglottic airway (SGA) cuff. In a randomized controlled trial, we compared the OLP between two
TM
TM
SGAs, the LMA Supreme (Supreme) and the recently introduced Ambu AuraGain (Ambu), in
patients undergoing general anesthesia.
Methods:
REB approval and patient consent were obtained. Adult patients >18 years presenting for ambulatory
surgery (arthroscopies, strabismus, bladder surgery) requiring SGA were enrolled. Patients with recent
sore throat or BMI>40 were excluded. Patients were randomized to either the Ambu or Supreme group.
Size of SGA (3/4/5) was selected according to manufacturer’s recommendations. Anesthesia was
induced with lidocaine (1mg/kg), fentanyl 1-2 ug/kg), propofol (2-3 mg/kg). The SGA was inserted using
standard technique and the cuff was inflated to 60 cmH2O. Correct placement was confirmed by
capnography and auscultation. A maximum of 3 insertion attempts were allowed. OLP, the primary
outcome, was measured by a research assistant, using a stethoscope over neck with APL valve at 70
cmH2O and fresh gas flow at 3 l/min. Airway pressure at which a leak was first auscultated was deemed
the OLP.
Continuous data was analyzed using unpaired t-tests and categorical data, Chi square analyses.
Results:
105 (Ambu-51, Supreme-54) patients were studied. Demographics were similar between the groups.
OLP was significantly higher in the Ambu than the Supreme group (25.6 ± 2.8 vs 21.1 ± 3.7, p < 0.001).
Insertion time was longer in Ambu than Supreme group (13.5 ± 3.3 vs 11.4 ± 2.9 secs).
Discussion:
In patients undergoing ambulatory anesthesia using a SGA, the OLP is higher in the Ambu AuraGain
than the LMA Supreme. The insertion time is longer with Ambu AuraGain than the LMA Supreme. SGAs
with a higher OLP may be utilized in a wider range of patients and surgeries and may enhance patient
safety.
References:
TM
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Table. Demographics and outcomes of study patients
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Introduction: Face mask ventilation has a distinct place in anesthesiology. One of the difficulties with a
mask, is laryngeal airway obstruction caused by the backward displacement of the tongue and soft
tissue which is further exacerbated by obesity (body mass index over 25). Considering the fact that
ventilation using a nasal mask appears to be more effective than conventional face mask (1,2) , we
decided to compare the quality of ventilation after the induction of general anesthesia using ventilation
through an anatomical face mask or nasal mask in patients with body mass index (BMI) over than 25.
Methods: In a clinical trial study, after approval of Research and Ethical Committee of the
Anesthesiology Department and Faculty of Medicine and obtaining written informed consent, 70 patients
between the ages of 18 and 70 years, with a BMI over 25, who were candidates for elective general and
orthopedic surgeries under general anesthesia were selected. Before induction of general anesthesia
and for pre oxygenation, patients were administered 100% oxygen using a face mask held at proximity
to the face for 3 minutes. After induction of anesthesia, the patients were randomly divided into 2 groups
.In the first group, ventilation was undertaken using the standard mask ventilation with 100 % oxygen for
3 minutes. In the second group, ventilation was performed through an anatomical nasal mask. The
mean expiratory volume, mean SpO2, mean end tidal Co2 (Et CO2) and mean airway pressure were
nd
measured and compared in both groups at the 2 minute after mask ventilation and also five minutes
after tracheal intubation.
Results: Demographic and basic variables were similar in both groups. Maximum airway pressure
nd
during the 2 minute after initiation of mask ventilation was significantly higher in the face mask group
compared to the nasal mask group (14.6 ± 1.6 Vs. 12.5 ± 1.7 Cm H2O respectively, p< 0.001).The
SpO2 at this time was higher in the nasal mask group compared to the face mask group (97.6 ± 1.7 Vs.
95.3 ± 3 percent respectively, p< 0.001). Other ventilation parameters were not significantly different
between the two groups.
Discussion: According to the findings in this study, ventilation with a nasal mask may be more efficient
than a face mask in patients with a BMI of more than 25 and is recommended during induction of
general anesthesia and mask ventilation in these patients.
References:
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Introduction:
Ideal anesthetic management for Endoscopic Retrograde Cholangiopancreatography (ERCP) remains a
debate among anesthesiologists. With complex painful ERCP procedures, anesthesia with endotracheal
(1).
Despite airway protection conferred by ETT, it bears various risks and
tube (ETT) is usually favoured
(2)
adds to overall ERCP procedure time and cost . Various supraglottic airway (SGA) devices have been
(3,4)
. The Gastro-Laryngeal Tube (GLT) is a modified
described for airway management in ERCP
Laryngeal Tube that offers dedicated port for insertion of the endoscope while serving as a SGA device
(4)
for ventilation .
This study compared the use of GLT or ETT during ERCP regarding: hemodynamic responses, airway
complications, extubation time and endoscopist satisfaction.
Methods:
After Local REB approval, 114 consenting patients, ASA I to III, scheduled for ERCP under general
anesthesia were enrolled in this prospective single-blinded study. Patients were randomly assigned to
either group G (GLT, n= 57) or group E (ETT, n=57)
Hemodynamic variables; heart rate (HR) and mean arterial blood pressure (MAP) were recorded prior to
induction and then immediately, 2, 5 and 10 minutes after airway device insertion. Time required for
airway device insertion, procedure time and extubation time were recorded. Success rates and attempts
for device insertion and airway intervention requirements were also recorded. Respiratory and airway
related complications were also noted. A questionnaire-based survey was used to assess endoscopist
satisfaction.
Results:
The endoscope was successfully passed in all 114 patients and their data were included in analysis. HR
was significantly lower in G group immediately and two minutes after intubation compared to group E (P
< 0.05). Moreover, MAP 5 minutes after intubation was significantly higher in E group (89.4±5.4 mmHg)
compared to group G (78.4 ± 4.2 mmHg) (p < 0.05). Procedure and airway device insertion time were
not significantly different between groups; however, extubation time was significantly shorter for the GLT
(3.4 vs. 6min.; p < 0.001). Satisfactory airway was not achieved by GLT in 2 patients requiring rescue
ETT. 4 cases required a second attempt for GLT insertion while only 2 cases required second attempt
for ETT insertion. There was a significantly greater incidence of coughing at extubation in the ETT group
than in the laryngeal mask group (59.6% vs. 10.5%; p < 0.001). Endoscopist satisfaction scores for
insertion and manipulation of the endoscope were significantly higher in the G group (89% vs. 80%; p <
0.001).
Discussion:
In conclusion, GLT is a safe effective alternative to ETT for airway management during ERCP. GLT is
associated with less hemodynamic stress response, shorter extubation time with less incidence of
cough and higher endoscopist satisfaction scores compared to ETT.
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Background: Recently, there has been a growing interest on the impact of the type of anesthesia and
3,4
the blood pressure control during endovascular treatment for acute ischemic stroke (AIS). In many
centers, anaesthesiologists might not routinely get involved except for patients who are unstable or
3,5
require general anaesthesia (GA) . The aim of our study was to determine if the presence of an
anaesthesiologist improves the outcomes of patients undergoing endovascular treatment of AIS.
Materials and Methods: After Institutional ERB approval, we conducted a retrospective cohort study on
patients undergoing endovascular treatment for AIS of the anterior circulation between 2012 and 2016.
Clinical and procedural variables during the intervention were collected. Multivariate analysis was
performed to identify the predictors of hemodynamic intervention, failed hemodynamic control (systolic
blood pressure, SBP, < 140 and/or >180 mmHg), in-hospital death and favourable neurological
outcomes (Modified Rankin Scale < 2) at discharge.
Results: A total of 143 patients were analyzed, 43% male and 57% female. Median age was 74 years
(Interquartile Range, IQR, 63-83). The majority of cases had a thrombotic origin (98%), and intravenous
thrombolysis prior to endovascular treatment was performed 69.3% cases. The location of the occlusion
was: Middle Cerebral Artery (79.3%), Internal Carotid Artery (6.9%), Tandem (6.9%) and multiple
(6.9%). The mean (±SD) NIHSS and ASPECTS scores were 17.26 (± 6.84) and 8.21 (± 1.6)
respectively. Anesthesiologists were present in 98.6% of the procedures. The majority of patients
received monitored anesthesia care (MAC), with or without sedation (88.1%). Nine patients received GA
and 8 had intraoperative conversion to GA. Hemodynamic intervention was needed in 46.9% of the
patients; 23% required intervention for hypotension and 23.8% for hypertension. The need for
hemodynamic intervention was significantly associated with GA (OR 5.88; p=0.01) and SBP at hospital
admission (OR 1.02; p=0.019). Hemodynamic control failed in 47 patients, and the main predictor for
hypotension (OR 0.92, p=0.001) and hypertension (OR 1.08, p=0.001) were baseline SBP. Successful
revascularization and favourable neurological status were achieved in 68.5% and 27.9% of patients
respectively. In-hospital mortality was 16.3%. This was significantly higher among patients converted to
GA (50%) compared to elective GA (25%), sedation (12.7%) and MAC (20%), p 0.019.
Conclusion: This cohort represented one of the highest involvement rates of anaesthesiologists during
the endovascular therapy of AIS. In our study, the involvement of anaesthesiologists resulted in a low
rate of GA, a tighter hemodynamic control and better outcomes. The presence of an anaesthesiologist
during endovascular treatment should be routine practice to provide appropriate anaesthetic care and
better hemodynamic control.
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Background: Hemodynamic stroke is a type of ischemic stroke caused by hypoperfusion rather than
thromboembolism. Diagnostic imaging tests currently used in the risk assessment of these patients are
mainly static imaging techniques; doesn’t provide any information on the functional status.
Cerebrovascular reactivity (CVR) is the change in cerebral blood flow in response to a vasodilatory
stimulus, a marker of vascular reserve capacity. We have developed a non-invasive method of mapping
CVR using a precise targeting of CO2 and Blood oxygen level dependent (BOLD) MRI. Aim of our
study was to investigate the feasibility of this technique to identify patients at risk for hemodynamic
stroke and to monitor the effect of treatments.
Methods: After IRB approval, 100 patients who are at risk for hemodynamic stroke were recruited for
this prospective observational study. BOLD-MR imaging was performed in 3.0 Tesla magnet while CO2
was controlled using a custom made sequential breathing circuit and a computer controlled gas blender.
Two different PETCo2 targets (baseline and baseline +10mmHg) were achieved. The acquired MRI and
CO2 data were analyzed using standard software and the positive and negative correlations between
CO2 and BOLD signal were color coded to generate CVR maps. Areas of normal reactivity are color
coded as red and paradoxical vasodilatory responses (intracerebral steal) are color coded as blue
indicating poor vascular reserve. After surgical intervention, the extent and magnitude of improvement in
clinical symptoms and its correlation with CVR changes were assessed at 3 months and 1 year.
Results: 98 patients completed the study (mean age of 56 years, M: F 32:68). The presenting
pathologies include carotid stenosis (17), intracranial stenosis with Moyamoya disease (71), cerebral
vasculitis (8) and others (4). 26 patients showed normal cerebrovascular reserve capacity and 74
patients had impaired CVR with IC steal indicating poor cerebrovascular reserve (Figure 1A). Sixty-two
(62/74) patients had a surgical revascularization and following surgery, 87% (54/62) of patients showed
a significant improvement in the post surgery CVRs (Figure 1B) which correlated with the improvement
of the clinical symptoms. Among the patients with impaired CVR who were not a candidate for surgery
(12/74), 2 patients had a stroke and 6 patients had worsening of cognitive function at 1 year.
Conclusions: Our study showed that the precise targeting of CO2 in combination with BOLD-MRI,
provide a feasible, non-invasive and reproducible measure of CVR. This combined technique may be
complementary in identifying patients with poor cerebrovascular reserve at risk for stroke and thus
constitute a “ Brain Stress test ”. This technique can now be used for routine clinical test in the
diagnosis, treatment and prognosis of patients who are at risk of hemodynamic stroke and others
suspected cerebral blood flow abnormalities.
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Figure 1A,1B

Figure below shows impaired CVR (Blue Brain) in a 57-year-old patient presented with recurrent
transient ischemic attacks (TIA’s) secondary to intracranial stenosis of middle cerebral artery (1A).
Patient underwent surgical revascularization and 3-month post surgery CVR map shows marked
improvement in CVR (1B) which correlated with the improvement in clinical symptoms.
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Introduction: PCO2 control is an important consideration not only in patients with elevated ICP, but also
in patients with intracranial steno-occlusive disease. Carbon dioxide (CO2) is a potent cerebral
vasoactive stimulus, and increased or decreased CO2 causes corresponding changes in cerebral blood
flow (CBF). Hypercapnia-induced increase in CBF is not uniform. Consequently, in some areas of brain,
there can be a paradoxical decrease in CBF with hypercapnia, especially in patients with intracranial
steno-occlusive disease. This phenomenon is known as “intra-cerebral steal”, and is associated with an
enhanced risk of stroke. However, we do not know how this steal phenomenon varies with the direction
and magnitude of change in PCO2.
Methods: Local Ethics Committee approval was obtained. We studied 18 patients with intracranial
steno-occlusive disease. We monitored brain blood-oxygen-level dependent (BOLD) signal at 3T MRI
while applying a continuous ramping change in PetCO2 between 30 and 55 mmHg, rising over 4 min,
using a computer controlled gas blender and sequential breathing circuit. BOLD MRI signal was used as
a surrogate for CBF. We then calculated cerebrovascular reactivity (CVR, the change in BOLD signal
relative to the change in PCO2) maps at various stimulus ranges (PetCO2 40-30, 30-40, 40-45, 45-50
and 50-40), as well as with 2 mmHg changes in both hypocapnic and hypercapnic ranges. To obtain the
maps, the BOLD responses were registered into MNI space, and CVR was calculated, scored according
to color code, and mapped onto the corresponding voxel of the anatomical scans.
Results: 10 female and 8 male patients were studied. Mean age was 45 +/- 17 years. Our study
showed that each stimulus range resulted in a different CVR map. The changes in PetCO2, as little as 2
mmHg, affected steal phenomenon. Magnitude of change in CVR was different in hypocapnic and
hypercapnic ranges. The appearance of cerebrovascular steal, reverse steal, and their extent,
depended on the range of the PetCO2 change.In the hypercapnic range, the more subtle the
dysfunction, the higher the PetCO2 required to induce steal.
Conclusion: These findings demonstrate that CVR data differed at all PetCO2 ranges and direction of
change. Hence, tight control of PCO2 is important in patients with cerebrovascular disease, as
reductions in CVR have been shown to indicate enhanced risk of stroke and reduced cognitive ability.
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Effect of changing PCO2 on CVR

Representative BOLD MRI signal of PETCO2 stimulus ranges, induced sequentially in a single patient.
With increasing PETCO2, zones of progressively decreasing cerebrovascular reactivity can be seen
(blue territory), marking increased regional ischemia as blood is shunted to healthy vasculature (red
territory), creating a “steal” phenomenon. With hypercapnia (PETCO2 54-40 mmHg), a “reverse steal”
phenomenon can be appreciated. Vasoconstriction of healthy vessels (blue territory representing
decreased reactivity) results in blood shunting back to the stenotic region (red territory showing
increased reactivity).
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Introduction:
Important anesthetic goals for awake craniotomy are to ensure: airway patency, stable hemodynamics,
patient comfort, and optimal conditions for real-time brain mapping. In 2012, we instituted a
standardized anesthetic technique using dexmedetomidine and scalp blocks in patients selected for
1,2
awake craniotomy due to the anatomic characteristics of brain tumour pathology. We hypothesized
that dexmedetomidine in conjunction with scalp blocks is a safe and effective anesthetic in patients
undergoing awake craniotomy for brain tumour resection.
Methods:
With Research Ethics Board approval, we conducted a retrospective cohort study describing
perioperative outcomes for all patients who underwent awake craniotomy from 2012 to 2016. We
assessed the incidence of critical perioperative airway outcomes, perioperative complications, and
successful intraoperative mapping for all patients. The primary anesthesia outcome was the incidence
of perioperative airway complications. Secondary outcomes were duration of surgery and the incidence
of perioperative complications (significant hemodynamic instability, nausea and vomiting, new onset
neurological deficits or seizure activity, and protocol failure requiring conversion to general anesthesia).
A primary surgical outcome was the correlation between functional MRI analysis and intraoperative
brain mapping, as well as the incidence of altered surgical management due to information acquired at
3
the time of real-time brain mapping.
Results:
We identified 39 eligible patients who completed the awake craniotomy protocol and successful tumour
resection. The median length of an awake craniotomy procedure was 200 min (IQR±50 min).
Characteristics and intraoperative data for all patients are summarized in the Table. There were no
critical events that involved rescue of an obstructed airway and no patients required airway
instrumentation or conversion to a full general anesthetic. No significant hemodynamic instability was
observed. Conditions for intraoperative mapping were deemed excellent in all cases and allowed for
multimodal motor, sensory and language assessment. In most cases, intraoperative mapping provided
additional functional and anatomical information that was not provided by preoperative fMRI. In many
cases, information provided by intraoperative mapping influenced surgical decisions regarding the
degree of tumour resection, enhancing the ability to preserve eloquent brain function or safely increase
the degree of tumour resection. Individual cases will be explained in full text/during presentation.
Discussion:
Safe and effective anesthesia for awake craniotomy was provided using dexmedetomidine with scalp
blocks. The lack of airway manipulation, and titratable levels of sedation, provided excellent conditions
for intraoperative mapping and patient cooperation. Consequently, surgical conditions were ideal, which
minimized the risk of neurological deficit and increased the ability to provide maximal surgical resection.
Ongoing assessment of such an approach could include the development of a formalized prospective
trial to assess important clinical outcomes, including duration of disease-free survival, time to tumour
recurrence, and the overall quality of patient experience.
References:
References
1. Garavaglia MM et al, J Neurosurg Anesthesiol. 2014 Jul;26(3):226-33
2. Goettel N et al, Br J Anaesth 2016 Jun; 116(6):811-21

3. Morrison MA et al. Front Neurosc. 2016 Oct 18; 10:461
Patient characteristics and intraoperative data. (n=39)

284841 - DEATH OR NEAR-DEATH IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA: A
COMPENDIUM OF CASE REPORTS
Author(s)
Yamini Subramani
Department of Anesthesia and Perioperative Medicine, London Health Sciences Centre, Schulich
School of Medicine and Dentistry, Western University, London, Ontario, Canada.
Presenting Author
Co-Authors(s)
MAHESH NAGAPPA - Toronto Western Hospital, University Health Network, University of Toronto,
Toronto, Ontario, Canada
FRANCES CHUNG - Toronto Western Hospital, University Health Network, University of Toronto,
Toronto, Ontario, Canada
Background: Obstructive sleep apnea (OSA) is highly prevalent in the surgical population, with an
increased risk of perioperative complications. The care of surgical patients with OSA is often fraught
with safety and liability concerns. The effects of anesthetics, sedatives and narcotics on ventilatory
responsiveness, arousal mechanisms and the upper airway muscle tone may potentially aggravate OSA
in the postoperative period leading to life threatening hypoxia and hypercapnia. Recent closed
1
malpractice claims of 12 surgical patients with OSA found dead in bed were reported. Identifying risk
factors for death or near-death in OSA patients constitutes a significant step in advancing perioperative
patient safety. The objective of this report is to identify the perioperative pattern of death and near-death
in OSA patients by reviewing the medical literature of the case reports, case series and medico-legal
reports.
Methods: Case reports, case series and medico-legal reports from 1946 to June 2016 were screened
to identify reports of life threatening complications and deaths in OSA patients in the perioperative
period. Cases were categorized by outcomes: death, anoxic brain injury, critical respiratory events and
other life threatening complications attributable to OSA. All the critical perioperative outcomes
associated with OSA in terms of timing and location of events, opioid/sedative administration, OSA
severity and treatment were summarized using either frequency or percentage statistics.
Results: The literature search yielded 935 case reports/case series reports and 73 medico-legal
reports. After screening, only reports of death and near-death associated with OSA patients undergoing
surgery were included. In total, 12 case reports and 2 medico-legal reports were included in our
analysis. A total of 60 OSA patients suffered death or near death. Overall, there were 26 deaths, 17
anoxic brain damage, 12 critical respiratory events and 5 other life threatening complications including 2
resuscitated cardiac arrests and 3 heart blocks. Seventeen percent of OSA patients were undiagnosed
before surgery. Details of CPAP therapy was available for twenty-nine patients and 34% were on
preoperative CPAP. Only 30% of patients on preoperative CPAP utilized their CPAP postoperatively.
Morbid obesity was associated with 8 deaths, 5 anoxic brain damage and 4 life threatening critical
respiratory events. Seventy-five percent of the OSA patients with severe life threatening complications
received opioids. Importantly, eighty-one percent received relatively small doses of opioids. Death or
near-death occurred regardless of the route of administration. Eighty percent occurred in the first 24h
and 67% in the general hospital floor (Table 1).
Conclusion: Surgical patients with OSA are at a high risk of death and near-death, especially in first
24h. Preoperative and postoperative usage of CPAP is suboptimal. This upholds the need to educate
health care professionals and patients on the benefits of CPAP therapy. The majority of death or neardeath occurred in the surgical floor, emphasizing the need for continuous monitoring to avoid failure to
rescue.
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Introduction
Deep brain stimulation (DBS) has become an established surgical therapy for the patients with
Parkinsonism disease (PD) and also being used for other chronic neurological conditions [1, 2]. The
effects of stimulation of different thalamic and subthalamic nuclei (STN) on cardiovascular changes are
still a matter of investigation [3, 4, 5]. These changes may produce dreaded complications including
hypertension, stroke, intracranial bleed and myocardial infarction [1-4]. Therefore, this study attempts to
determine the incidence of hemodynamic perturbances and related risk factors during the nuclei
stimulation in patients undergoing deep brain stimulation surgery.
Methods
After taking ethics approval, the retrospective chart review [2000-2012] was performed. Demographic
characteristics including age, sex, disease, number of medications, duration of symptoms, comorbidities
and types of nuclei were noted.To match the accuracy of data, neurophysiologist was asked to provide
the time at which he started to stimulate the electrode (nuclei) and hemodynamic events [predefined BP
and HR] during 20 minutes from the start of simulation time (given by neurophysiologist) was taken as
for the calculation purpose. All procedures were divided into two groups (with or without the
cardiovascular changes) and we noted the effects of various variables on these changes by the
regression model analysis.
Results
Data from 79 procedures were included in the final analysis. The stimulation of various nuclei showed
16 percent incidence of cardiovascular changes. Out of the various nuclei, the STN nuclei showed 58
percent of all the hemodynamic perturbations. Out of the four neurological diseases, PD showed
maximum (61 percent) of hemodynamic events during nuclei stimulation. However, regression analysis
between the two groups did not reveal any statistically significant variables/risk factors.
DiscussionIn a small case series, the precise stimulation of periaqueductal grey matter incited cardiovascular
changes including BP and HR changes [6]. Similarly, the STN stimulation may also cause
hemodynamic perturbations that include a rise in HR and BP [7,8]. Our study also shows that the STN
nuclei stimulation causes more than half of the all cardiovascular changes; however, a larger
prospective study would determine the actual incidence of cardiovascular changes of the various nuclei
stimulation.
In conclusion, an anesthesiologist can anticipate a maximum number of cardiovascular changes during
PD as well as STN nuclei stimulation. This knowledge would impart better patient safety and
management in such surgery.
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Introduction: Cigarette smoking is known to increase postoperative complications, particularly
1,2
respiratory and wound complications . Therefore, it is preferable that smokers stop smoking prior to
surgery. The perioperative period has been described as a ‘teachable moment’ where patients are more
3,4
motivated to quit smoking than usual, sometimes permanently . However, the facilitators and barriers
to smoking cessation for surgical patients have not been examined in detail. The purpose of this study
was to better understand patients’ attitudes, beliefs, cognitions, and emotions surrounding smoking
cessation in the perioperative period.
Methods: Approval by the institutional REB was obtained and each participant gave both written and
verbal informed consent. A qualitative approach was used which incorporated face-to-face 45-minute
semi-structured interviews with 29 patients postoperatively at a veterans hospital. Interviews were
5
recorded and transcribed verbatim. Data were analyzed using thematic analysis . Two investigators
generated codes, which were discussed and applied to the data, then collated into themes and a
thematic map was developed. This qualitative study was embedded in a pilot randomized trial
(NCT02482233), whereby patients were assigned either e-cigarettes or nicotine replacement therapy as
well as brief counselling, a brochure, and a referral to a telephone quitline prior to surgery.
Results: Themes that emerged indicated that internal beliefs and attitudes as well external factors
influenced patients’ motivations and abilities to quit smoking. Internal factors that facilitated smoking
cessation were desire for good health and fear of illness, identifying the negative health effects of
smoking in the context of having surgery and having a willingness to quit without fearing failure. Internal
barriers included identifying smoking as a powerful addiction, acceptance of the negative health effects
of smoking, and fear of failing to quit (being willing to quit only if it’s easy). External factors that formed
both barriers and facilitators of smoking cessation included effectiveness of smoking cessation
products, degree of health care professional support in cessation, and the social milieu.
Discussion: Having an improved understanding of internal facilitators and barriers to smoking cessation
allows the healthcare provider to better motivate the smoker presenting for surgery. Furthermore,
external factors can be improved by the health system to help support smokers in smoking cessation,
including the provision of pharmacologic and counselling support.
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Background: Cigarette smoking by surgical patients is associated with increased complications and
1,2
mortality . E-cigarettes or electronic nicotine delivery devices have recently emerged as a potential tool
3
for smoking cessation, although none are currently approved for such use . Despite their appeal to
4
5
smokers , the use of e-cigarettes for smoking cessation remains controversial . In this pilot study, we
sought to determine the feasibility and acceptability of e-cigarettes, compared to nicotine patch, for
perioperative smoking cessation in veterans.
Methods: Approval by the institutional REB was obtained and each participant gave both written and
verbal informed consent. This pilot randomized controlled trial was conducted at a veterans hospital and
registered on clinicaltrials.gov prior to enrollment (NCT02482233). Patients seen in the anesthesia
preoperative clinic at least 3 days preoperatively were randomized to either the nicotine patch group
(NRT-10 patients) or the e-cigarette group (END-20 patients). Both the NRT and END groups were
given a free respective 6-week supply in a tapering dose. All patients also received brief counselling, a
brochure, and a referral to a telephone quitline. The primary outcome was the rate of smoking cessation
on the day of surgery as confirmed by exhaled carbon monoxide breath test. Secondary outcomes
included smoking habits and pulmonary function on the day of surgery and at 8weeks. Smoking status
was assessed by phone at 6-months.
Results: Between August 2015 and March 2016, 30 patients were recruited. Biochemically verified
smoking cessation on the day of surgery was similar in both groups and occurred in 2 patients (20%) in
the NRT group and 3 patients (15%) in the END group (p=0.73). At both 8-week and 6-month follow-up,
smoking cessation was reported in 1 patient (10%) in the NRT group and 5 patients (25%) in the END
group (p=0.63). At 8-weeks, improvements in spirometry were noted in the END group: change in FEV1
was 592ml greater in the END group (95% CI 1531031ml, p=0.01) and change in FEV1/FVC ratio was
40.1% greater in the END group (95% CI 18.2%78.4%, p=0.04).
Discussion: E-cigarettes are a feasible tool for perioperative smoking cessation with quit rates
comparable to nicotine replacement patch. Spirometry appears to be improved 8-weeks after initiating
e-cigarettes compared to nicotine patch. A large adequately powered study is recommended to
determine if the results from this pilot study can be duplicated.
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Table 1. Smoking cessation and laboratory outcomes from the END Perioperative Smoking Pilot Study

Smoking cessation outcomes are n (percentage) and p-values from Fisher’s exact test. Laboratory
values are mean (standard deviation) and p-values from two-sided t-tests. Relative risks were END
versus NRT. Cessation on the day of surgery was determined based on 48-hour point prevalence
abstinence. Cessation at all other time points was determined by 7-day point-prevalence abstinence.
Smoking reduction includes those that quit. NRT = nicotine replacement therapy; END = electronic
nicotine delivery (e-cigarette); CO = carbon monoxide; FEV1 = forced expiratory volume in first second;
FVC = forced vital capacity; *Smoking cessation verified by exhaled carbon monoxide 10ppm or less.
†Smoking reduction defined by reduction of 50% or more cigarettes per day compared to baseline.
Analysis by intention-to-treat – those lost to follow-up were assumed to have continued smoking.
‡Relative risk undefined due to no quitters in the NRT group, risk difference = 15% (95% CI -6.5% to
+30.6%)
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Introduction
While some studies reported better outcomes in overweight and obese patients than normal weight
1
patients known as the “obesity paradox” , it remains unclear whether obesity is associated with
morbidity and mortality after major surgery. Based on the previous observation that the degree of
2
intraoperative insulin resistance is a predictor of adverse events we investigated the relationship
between body mass index (BMI) and insulin sensitivity during open heart surgery.
Methods
With the approval of the institution’s REB we studied patients scheduled for elective coronary artery
bypass grafting, valve procedure, or a combination of both between May 2008 and June 2015 at our
hospital. Patients undergoing off pump CABG or procedures with anticipated dteep hypothermic
circulatory arrest were excluded. Consenting subjects were divided into patients without and patients
with diagnosed type 2 diabetes mellitus and then, based on their BMI, categorized into five groups.
2
Group 1: underweight, BMI BMI < 18.5 kg/m
2
Group 2: normal weight, BMI 18.5-25 kg/m
2
Group 3: overweight, BMI 25-30 kg/m
2
Group 4: obese, BMI 30-35 kg/m
2
Group 5: morbidly obese, BMI>35 kg/m
Patients received standardized iv anesthesia using sufentanil and midazolam supplemented with
inhaled sevoflurane. Insulin sensitivity was assessed by the hyperinsulinemic-normoglycemic clamp
technique during cardiac surgery. The dextrose infusion rate during steady-state conditions before
cardiopulmonary bypass, was used as an indicator of insulin sensitivity. We assumed steady-state
conditions if the coefficient of variation of five subsequent dextrose infusion rates was less than 5%.
Results
Four hundred and one patients completed the study, 134 of which were diabetic. There was a negative
correlation with BMI and intraoperative insulin sensitivity independent of the presence of diabetes
mellitus.(Figure. 1)
The insulin sensitivity in non-diabetic underweight and normal weight patients was higher than in
overweight, obese and morbidly obese subjects. Diabetic patients in the underweight, normal weight
and overweight group had a greater insulin sensitivity than obese and morbid obese diabetics. On
average diabetic patients were less insulin sensitive than non-diabetics in all weight groups
Conclusions
We report a linear negative relationship between BMI and insulin sensitivity during open heart surgery,
independent of the patients’ diabetic state. Altered insulin sensitivity unlikely accounts for the previously
reported “obesity paradox”.
References:
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Relationship between BMI and insulin sensitivity

Relationship between BMI (kg/m2) and insulin sensitivity (dextrose infusion mg/kg/min) in all (A: insulin
sensitivity=0.1633 · [BMI] + 8.784; r=-0.435; P<0.001), non-diabetic (B: insulin sensitivity=-0.151 · [BMI]
+ 8.921; r=-0.414; P<0.001) and diabetic patients (C: insulin sensitivity=-0.114 · [BMI] + 6.394; r=-0.373;
P<0.001).
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Introduction
The intranasal administration of insulin has been shown to improve both memory performance and
1
metabolic integrity of the brain in patients suffering from Alzheimer’s disease or cognitive impairment .
Postoperative cognitive dysfunction is an increasing health problem as more elderly patients undergo
2
major surgical procedures . We have previously demonstrated that the intravenous administration of
3
insulin preserves both short and long-term memory function after open heart surgery . Insulin applied
via nasal spray bypasses the blood-brain-barrier and causes a sustained elevation of insulin
4
concentrations in the cerebrospinal fluid . While intranasal insulin has been shown not to alter
4
peripheral insulin levels in non-surgical subjects , the influence of intranasal insulin administration on
glycemia during major surgery is unknown.
Methods
With the approval from the local research ethics board, we approached non-diabetic patients scheduled
for elective cardiac surgery requiring cardiopulmonary bypass. Patients scheduled for procedures with
anticipated deep hypothermic circulatory arrest were excluded.
Using a computer-generated randomization schedule consenting patients were allocated to three
groups (Group 1: placebo, Group 2: 40IU intranasal insulin, Group 3: 80IU intranasal insulin).
Participating researchers, anesthesiologists and surgeons were blinded to the group assignment.
Insulin was applied using a sterile metered nasal dispenser after the induction of general anesthesia
and endotracheal intubation. Arterial blood samples were collected over two hours, every 10 minutes
before CPB and every 30 minutes during CPB.
Hypoglycemia was defined as a blood glucose level < 3.5 mmol/L.
A total of 45 patients is required to detect a significant difference in glycemia between the three groups.
Results
We present present data from an interim analysis performed after 20 patients (Group 1 n=8, Group 2
n=6, Group 3 n=6). Patient demographics, surgical and anesthetic data are comparable between
groups. After 10 to 30 minutes of insulin administration there is a trend towards lower blood glucose
levels in patients receiving insulin compared to baseline and patients in the placebo group (Figure). No
episode of hypoglycemia was observed at any point in time.
Conclusion
Preliminary data suggest that the intranasal administration of 40IU or 80IU of insulin does not cause
hypoglycemia during cardiac surgery. Whether there is a significant dose dependent effect on glycemia
remains to be seen.
References:
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Blood glucose after intranasal insulin during cardiac surgery

After 10 to 30 minutes of insulin administration there is a trend towards lower blood glucose levels in
patients receiving insulin compared to baseline and patients in the placebo group.
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Introduction: Venous congestion resulting from right heart failure and fluid overload could be an
important mechanism leading to acute kidney injury (AKI) following cardiac surgery. Portal vein flow
pulsatility is a known echographic sign of right heart failure and could be a marker of significant organ
congestion. (1,2) We aim to assess whether the presence of portal flow pulsatility is independently
associated with AKI after cardiac surgery.
Methods: We performed a retrospective cohort study and a prospective validation cohort study. In both
cohorts, the association between portal flow pulsatility defined as a pulsatility fraction ≥ 50% and the risk
of AKI was assessed using logistic regression analysis. Factors associated with the presence of portal
flow pulsatility were also explored. We retrospectively reviewed 102 patients who had at least one
Doppler assessment of portal flow during the week following cardiac surgery. In the prospective cohort
study, portal flow was systematically assessed before, immediately after and during post-operative day
1 after cardiac surgery by bedside transthoracic echography. Both the retrospective and the prospective
studies have been approved by the local ethics comittee. Written consent was obtained for the
prospective study.
Results: In the retrospective cohort (n=102), the detection of portal flow pulsatility was associated with
an increased risk for subsequent development of overall (OR: 4.34 (95%CI: 1.56 – 12.1)) and AKI (OR:
4.38 (95%CI: 1.17 – 16.32)). The risk of overall acute kidney injury remained significant after adjustment
for the mean cardiovascular SOFA score during post-operative days 0 and 1 (OR: 4.62 (95%CI: 1.5813.49)). In the prospective cohort (n=115), portal flow pulsatility detected on post-operative day 1 was
associated with an increased risk of subsequent severe AKI (OR: 7.75 (95%CI: 2.00 - 30.02)) and
dialysis requirement (OR: 8.00 (95%CI: 1.45-44.19)) but not with overall AKI (OR: 1.40 (95%CI: 0.474.19)). Portal flow pulsatility during or immediately after surgery was not associated with AKI. In both
cohorts, a higher cumulative fluid balance was associated with the presence of portal flow pulsatility.
Discussion: In these observational studies, the presence of portal flow pulsatility is associated with an
increased risk of subsequent AKI after cardiac surgery. Assessment of portal flow using Doppler
ultrasound at the bedside might be a promising tool to detect patients with AKI due to cardiogenic
venous congestion.
References:
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Figure 1: a) Right portal vein (RPV) position obtained from a posterior axillary view using the Vimedix
simulator (CAE Healthcare) (b) corresponding 2D transthoracic ultrasound with color Doppler showing
the relative position the portal vein (PV) and hepatic vein (HV) c) Pulse-wave Doppler waveform of a
normal portal flow showing minimal variation during the cardiac cycle and d) of a pulsatile portal flow

Pulsatility fraction: 66%) (RPV: right portal vein, PoVF: portal vein flow.
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Introduction: Lung isolation and one-lung ventilation are the mainstays of thoracic anesthesia. Both
double lumen endotracheal tube (DLT) and bronchial blocker (BB) are frequently used in video-assisted
thoracic surgery. Until recently, studies were inconclusive weather DLT or BB offered the best lung
1
collapse . However, in 2016, a research group observed a faster lung collapse with BB compared with
DLT while the internal channel of the BB was occluded and using a second period of apnea at the
2
opening of the pleura . The physiologic mechanisms behind this faster collapse remained unknown.
Objectives: The objective of this study was to assess the physiologic mechanisms behind lung isolation
with DLT and BB. We aimed to compare pulmonary pressure measurements (PPulm) and gaseous
movement (VResorb) from ambient air to the non-ventilated lung during one-lung ventilation using DLT
and BB.
Methods: After approval of the local REB and obtention of written informed consent, 40 patients
requiring one-lung ventilation for video-assisted thoracic surgery were recruited to PPulm or VResorb with
either a left-sided DLT or BB (4 groups; 10 patients per group). For PPulm, a differential pressure
transducer was used to measure the intra-bronchial pressure associated with the occlusion of the lumen
of the DLT of the non-ventilated lung or the occlusion of the internal channel of the BB. The pressures
were averaged every thirty seconds before and after pleural opening. For VResorb, the lumen of the DLT
of the non-ventilated lung or the internal channel of the BB were connected to a respiratory bag filled
with a precise volume of air (FiO2 0.21). The VResorb was calculated from the residual volume in the bag
at the end of the observation period.
Results: One patient with BB was excluded because of unreliable pressure analysis. Subjects were
comparable in age, sex, BMI, FEV1 and side of surgery (all p>0.1). PPulm became progressively negative
until the opening of the pleura in both groups (p < 0.0001) (Figure 1). There was no significant
difference in PPulm at pleural opening between the DLT and the BB groups (-20 ± 18 versus -31 ± 28
cmH20, p=0.12). Similarly, VResorb was comparable in the DLT and BB groups (504 ± 268 versus 630 ±
272 mL, p=0.31).
Conclusion: Lung isolation with closed chest caused the development of a significant negative PPulm
with both DLT and BB when the lumen or internal channel was occluded. When opened to ambient air,
lung isolation with closed chest resulted in a significant aspiration of air through the lumen or internal
channel of the DLT/BB, likely slowing the resorption atelectasis by diluting intra-alveolar O2 with ambient
air. These results explain the faster complete lung collapse previously observed when occluding the
internal channel of the BB compared to the traditional DLT with opened lumen.
References:
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Figure 1 : Results

Data are expressed as mean airway pressure averaged every 30 seconds from 1 to 10 min after
beginning of one-lung ventilation, Error bars are standard error of the mean. DLT, Double-Lumen Tube,
BB, Bronchial Blocker
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Introduction: Optimal calorie and protein intake in critical illness and effect on outcome remains
1
controversial . Beyond recent observations indicating that cardiac surgical patients are especially at risk
2
for iatrogenic malnutrition , little is known regarding nutritional adequacy in critically ill cardiac surgical
patients. The objective of this study was to examine the relationship between calorie and protein intake
on in-hospital outcomes in critically ill cardiac surgery patients.
Methods: Following local REB approval, a retrospective chart review was undertaken. All consecutive
adult patients who underwent major cardiac surgical procedures at a single centre between July 1, 2012
and December 31 2015 and who remained alive in the ICU and had not progressed to oral diet by POD
10 were included in the study. We calculated energy delivery over the first 10 ICU days as total
delivered from enteral and/or parenteral feeds and from non-nutritional sources and lipids delivered with
2
sedatives. We calculated energy target, for patients with BMI < 30 kg/m as 25 kcal/kg/d. For obese
2
patients with a BMI >30 kg/m , the calculated energy target was 23.5 kcal/kg of ideal body weight.
2
2
Similarly, the protein targets were calculated as follows: BMI < 30 kg/m = 1.35 g/kg, BMI 30-40 kg/m =
2
2 g/kg ideal body weight, BMI > 40 kg/m = 2.5 g/kg ideal body weight. Logistic regression analyses
were then performed to assess the association of 10 day cumulative caloric or protein deficit on inhospital mortality, our primary outcome. Regression modeling included baseline demographic and
surgical predictors as well as physiologic severity of illness score on ICU admission.
Results: Over the study period there were 5054 cardiac surgical cases and 206 patients met our
inclusion criteria. 201 patients received enteral nutrition and/or 24 patients received parenteral nutrition
(Table). Over the first 10 postoperative days, the mean daily energy intake was 1181 +/- 387 Kcal and
average of % caloric goal achieved was 65% +/- 20%. The mean daily protein intake was 55.6 +/- 20.2
g and average of % protein goal achieved over first 10 days was 22% +/- 21%. In hospital mortality was
18%, however neither cumulative 10 day caloric or protein deficit was an independent factor for
mortality.
Discussion: Post-operative cardiac surgery patients requiring nutritional support are severely ill yet at
high risk for inadequate nutritional therapy. Nutritional inadequacy was worse for protein vs. caloric
intake and is a good target for practice improvement. However, nutritional inadequacy was not
associated with hospital mortality. Further work needs to be done to identify cardiac surgery patients
most likely to benefit from nutritional intervention.
References:
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Table. Nutritional Therapies and Outcomes
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Introduction: Intraoperative cerebral hypoxia or desaturations has been linked to adverse clinical
outcomes like postoperative cognitive deficit (POCD), neurologic events and prolonged hospital stay.
Several observational studies have claimed usefulness of non-invasive monitoring of regional cerebral
oxygen saturation (rSO2) by near-infrared spectroscopy (NIRS) for patients undergoing high risk
procedures like cardiac surgery. Small scale randomized controlled trials (RCT) have highlighted the
role of early identification and reversal of intra-operative cerebral desaturation events (CDE) on major
1-5
organ morbidity and mortality . However these studies are underpowered and lack methodological
quality. This systematic review aims to synthesize evidence for clinical utility of rSO2 monitoring on
perioperative outcomes.
Methods: We conducted search on Ovid Medline, EMBASE, CENTRAL, DARE and grey literature like
clinicaltrials.gov to identify RCTs conducted on adult patients undergoing surgery where NIRS
monitoring was compared to blinded NIRS or no NIRS monitoring. Each eligible study was assessed for
risk of bias, conflicts of interest and publication bias. Forest plots on RevMan software were created
using outcome data for POCD, intra-operative CDEs, post-operative stroke, postoperative ICU stay,
6
acute renal failure requiring dialysis and 30 day mortality. A GRADE profile summary was created for
each outcome. We did sensitivity analysis and sub-group analysis which were specified a priori. We
explored for heterogeneity in studies and created funnel plots.
Results: We identified 20 eligible studies from our literature search and finally considered 6 RCTs for
review and meta-analysis. There is a large effect estimate for outcome like POCD (OR: 0.61, 95% CI:
0.43-0.86; p=0.004) and cerebral desaturation events (OR: 0.66, 95% CI: 0.47- 0.93; p=0.02) in favour
of rSO2 monitoring. The GRADE evidence for both outcomes is of moderate quality. The subgroup
analysis indicated significant utility of rSO2 monitoring for cardiac surgery patients as compared to
major abdominal surgery patients for POCD (OR: 0.61, 95% CI: 0.43-0.86, p = 0.004). The overall
confidence in estimates for reduction in length of ICU stay with use of NIRS is low. For other outcomes
like neurologic events, acute renal failure and 30 day mortality, the evidence is very low and
recommendation is weak. Heterogeneity among studies was not significant with p-value >0.05.
Discussion: rSO2 is a useful physiologic parameter to identify CDEs and reduce incidence of POCD in
cardiac surgery patients. Large RCTs are required to upgrade the quality of evidence and generate
evidence for other outcomes where it wasn’t true absence of effect. The cost-effectiveness would
influence policy makers and clinicians to recommend a 'goal directed rSO2 maintenance' to modify
perioperative clinical outcomes for a safer patient care. Improved quality of life reduces health care
burden for patients & system.
References:
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GRADEpro Summary of Findings Table

CI: Confidence interval; OR: Odds ratio a. Blinding of care taker not possible and blinding of assessor
not mentioned b. significant heterogeneity c. Confidence interval wide d. heterogeneity indicated e. No
explanation was provided

286026 - ELEVATED RED CELL DISTRIBUTION WIDTH AS A PREDICTOR OF POSTOPERATIVE
EVENTS: A SYSTEMATIC REVIEW & META-ANALYSIS
Author(s)
Justyna Bartoszko
Department of Anesthesia, University of Toronto,
Presenting Author
Co-Authors(s)
Alexandra Shingina - University of Toronto
Stephanie Ladowski - University of Toronto
Marina Englesakis - University Health Network
Duminda Wijeysundera - University of Toronto
Introduction: Red cell distribution width (RDW) is routinely reported with the complete blood count and
measures the variability of red cell size. In patients with coronary artery disease and heart failure,
1,2
elevated RDW is strongly associated with mortality. Limited prior data suggest a similar association in
3,4
surgical patients. We therefore conducted a systematic review to better examine the association of
elevated RDW with postoperative morbidity and mortality.
Methods: The authors searched MEDLINE, EMBASE, CENTRAL, and Pubmed-NOT-Medline up to
April 25, 2016 to identify observational studies that assessed the association between RDW and
outcomes in surgical patients. Data were extracted independently by two reviewers. Where appropriate,
random effects meta-analysis was used to calculate the pooled adjusted odds ratios (derived from
multivariable logistic regression models) describing the associations of elevated RDW with 30-day (or
in-hospital) mortality and postoperative morbidity. We also conducted hierarchical summary receiver
operating characteristic curve (hsROC) analyses to evaluated the pooled unadjusted association of
elevated RDW with mortality and morbidity.
Results: Of 1,493 potentially relevant records that were identified, 15 relevant studies were included in
the review, of which 11 were used in quantitative synthesis. In patients undergoing a diverse array of
surgical procedures, elevated RDW was associated with an increased odds of 30-day or in-hospital
mortality (OR, 1.57; 95% CI, 1.29-1.91, p < 0.0001) compared to normal RDW, albeit with considerable
2
heterogeneity (I statistic 82%). When postoperative cardiac morbidity (arrhythmia, myocardial injury,
myocardial infarction, or cardiac arrest) was examined, the association with elevated RDW remained
(OR, 1.48; 95% CI 1.24-1.75, p < 0.0001). For predicting mortality, hsROC analysis demonstrated that
the pooled sensitivity was 0.60 (0.47-0.71), specificity 0.70 (0.60-0.79), positive likelihood ratio 2.0 (1.72.4), negative likelihood ratio 0.57 (0.45-0.72), and area under the hsROC curve 0.70 (0.66-0.74). For
predicting cardiac events, the pooled sensitivity was 0.60 (0.45-0.74), specificity 0.65 (0.55-0.74),
positive likelihood ratio 1.73 (1.26-32.39), negative likelihood ratio 0.61 (0.42-0.88), and area under the
hsROC curve 0.67 (0.63-0.71).
Discussion: Based on its relatively weak prediction of mortality and cardiac events in hsROC analyses,
RDW does not appear to be a promising single univariate marker for differentiating between surgical
patients with varying perioperative risk. Within the context of multivariable regression models, RDW may
be a useful covariate for inclusion when predicting postoperative mortality and perhaps morbidity. Due
to the broad nature of perioperative morbidity reported in the included studies and inconsistent morbidity
definitions, it is unclear what postoperative complications RDW may be most useful for predicting.
References:
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Figure 1. Forest Plot - Postoperative Mortality

Association of Elevated RDW vs. Non-Elevated RDW With Respect to Postoperative Mortality
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Introduction: The pulmonary artery pulsatility index (PAPI), defined as (pulmonary artery systolic
1
pressure – pulmonary artery diastolic pressure)/central venous pressure, is an emerging hemodynamic
predictor of right ventricular failure and requirement for inotropic support following left ventricular assist
1-3
device placement. To date, the utility of this simple hemodynamic tool has not been explored in the
general cardiac surgical population. The purpose of this study was to determine whether PAPI predicts
inotropic medication use following cardiopulmonary bypass.
Methods: Institutional ethics board approval was obtained for this retrospective cohort study of 287
patients undergoing major cardiac surgery requiring cardiopulmonary between January and August
2014 who were monitored intraoperatively with a pulmonary artery catheter (PAC). Excluded were off
pump procedures, heart transplants, left ventricular assist device implants, pulmonary
thromboembolectomies and lack of intraoperative PAC monitoring. Primary outcome was intraoperative
use of one or more inotropic agents post-bypass (i.e., dobutamine, milrinone, epinephrine). Primary
predictor was PAPI, calculated as described using the first available pulmonary artery pressure and
central venous pressure following induction of anesthesia. Baseline patient characteristics and
intraoperative variables were extracted from institutional Perioperative Databases. Hemodynamic
variables, and details of number of type of intraoperative inotropes used, were obtained from electronic
anesthesia records (CompuRecord, Netherlands).Chi-squared and Wilcoxon rank-sum tests were used
where appropriate. We evaluated the unadjusted association between PAPI and log odds of postbypass inotrope use using restricted cubic splines. This association was further modeled using
multivariable logistic regression with adjustment for a priori selected risk factors. Measure of association
was odds ratio (95% confidence interval). Analyses were performed using SAS 9.4, with statistical
significance defined as a two-tailed P < 0.05.
Results: The relationship between PAPI and post-bypass inotrope use followed a “U-shaped”
distribution (Figure). We therefore categorized PAPI as < 0.5, 0.5-1.39 (reference category), and ≥1.4.
Overall, 48 (16.7%) of 287 patients required inotropic support post-bypass. Independent predictors of
post-bypass inotropic support were PAPI ≥1.4 (OR 2.53, 95% CI 1.11-5.76), combined valve(s) and
bypass grafting (OR 8.55, 95% CI 2.99-24.41), thoracic aortic surgery (OR 7.66, 95% CI 1.71-34.33)
and preoperative left ventricular ejection fraction < 35% (OR 27.25, 95% CI 8.09-91.82).
Discussion: PAPI ≥1.4 is a predictor of need for inotropic support following cardiopulmonary bypass.
Given the high frequency of PAC use in cardiac surgical patients, this simple hemodynamic marker is
an easy and promising tool for identifying those who are more likely to benefit from use of inotropic
agents in the perioperative setting.

References:
1. J Heart Lung Transplant. 2014;33:S86.
2. J Card Fail. 2013;19:S17.
3. Circulation. 2014;130:A19195.

CRITICAL CARE MEDICINE AND TRAUMA; HEALTH MANAGEMENT
Sunday, June 25
10:45 - 12:30
Track: Critical Care Medicine and Trauma
283131 - TRENDS AND OUTCOMES OF SEVERE SEPSIS IN WOMEN OF CHILDBEARING AGE
ACCORDING TO PREGNANCY STATUS IN THE U.S 1998-2013
Presenting Author: Kristen M. Kidson, University of British Columbia, Vancouver, British Columbia
Co-Author(s): Jennifer Hutcheon, William Henderson
285850 - POTENTIAL FOR TISSUE DONATION AFTER A SUDDEN CARDIAC ARREST: A SINGLE
CENTRE STUDY.
Primary & Presenting Author: Vincent Lafleur, CIUSSS de l'Estrie CHUS, Sherbrooke, Quebec
Co-Author(s): Olivier Lachance, Marie-Hélène Masse, Frédérick D'Aragon
Track: Health Management
281477 - POSTOP HOME MONITORING (POHM) AFTER KNEE & HIP REPLACEMENTS
Presenting Author: Homer Yang, Univeristy of Ottawa, Ottawa, Ontario
Co-Author(s): Geoff Dervin, Susan Madden, Beaule Paul, Sylvain Gagne, Ashraf Fayad, Kathryn
Wheeler, Melody Afagh, Mary Lou Crossan, Monica Taljaard
281666 - THE IMPACT OF PREOPERATIVE GERIATRIC ASSESSMENT ON OUTCOMES AFTER
ELECTIVE SURGERY: A POPULATION-BASED STUDY
Presenting Author: Daniel I. McIsaac, University of Ottawa, Ottawa, Ontario
Co-Author(s): Allen Huang, Coralie Wong, Gregory Bryson, Carl van Walraven
282657 - A SYSTEMATIC REVIEW OF PERIOPERATIVE INTERVENTIONS TO IMPROVE
OUTCOMES IN FRAIL ELDERLY PATIENTS HAVING SURGERY.
Primary & Presenting Author: Abhilasha Patel, University of Ottawa, Brampton, Ontario
Co-Author(s): Nikhile Mookerji, Tim Jen, Manoj Lalu, Daniel McIsaac
284220 - COMPARING TWO FRAILTY TOOLS TO PREDICT DISABILITY AFTER ELECTIVE
NONCARDIAC SURGERY: A MULTICENTRE COHORT STUDY
Presenting Author: Daniel I. McIsaac, University of Ottawa, Ottawa, Ontario
Co-Author(s): Gavin Hamilton, Emily Hladkowicz, Gregory Bryson
285153 - ABILITY OF INFLAMMATORY BIOMARKERS TO PREDICT COMPLICATIONS IN HIGHRISK PATIENTS UNDERGOING NON-CARDIAC SURGERY
Presenting Author: Raegan Cleven, University of Manitoba, Winnipeg, Manitoba
Co-Author(s): Duane Funk, Kent HayGlass
286216 - INCIDENCE RATES AND DEMOGRAPHIC DISPARITIES OF DELIRIUM AFTER SURGERY
WITH GENERAL ANAESTHESIA
Presenting Author: Eric Jacobsohn, University of Manitoba, Winnipeg, Manitoba
Co-Author(s): Vincent Wourms, Chris Christodoulou, Tumul Chowdhury, Linda Girling, Eric Jacobsohn

281477 - POSTOP HOME MONITORING (POHM) AFTER KNEE & HIP REPLACEMENTS
Author(s)
Homer Yang
Univeristy of Ottawa
Presenting Author
Co-Authors(s)
Geoff Dervin - Ottawa Hospital
Susan Madden - Ottawa Hospital
Beaule Paul - Ottawa Hospital
Sylvain Gagne - Ottawa Hospital
Ashraf Fayad - Ottawa Hospital
Kathryn Wheeler - University of Ottawa
Melody Afagh - Western University
Mary Lou Crossan - Ottawa Hospital
Monica Taljaard - Ottawa Hospital Research Institute
Introduction In 2013, CIHI “…data suggests that demand is rising at a rate that is outpacing the
(1)
ability of health systems to keep up.” The median length of stay (LOS) for hip or knee arthroplasty (HA
(2)
or KA) was 4 days each. To increase throughput, hospitals have instituted early discharge (EDc).
(3)
In one study, the 30-day readmission rate after 4288 KA was 5.6%. In another, the 30-day
(4)
complication rate after 10,244 KA or HA was 2.2%. Although ≥ 95% of HA or KA have no post-surgical
“returns” (complications or readmissions) and safe for EDc, some do return. The challenge is to
repatriate expeditiously those who need to return after EDc but safely manage the lesser complications
at home. We hypothesize that wireless home monitoring after EDc is one such solution.
Method
Part 1 was an observational trial of elective primary HA or KA with expected LOS
(length of stay) ≤ 1 day; age between 18 and 80 years; Revised Cardiac Risk Index (RCRI) ≤ Class 2;
and a care-taker to assist at home. Exclusion criteria included ASA IV; COPD with FEV1 ≤ 1; OSA;
patient or family reluctance to participate in early discharge; prior enrollment in POHM; and disease
process that is unstable or undiagnosed. Primary Outcome was ≥ 90% successful transmission of BP;
HR; SpO2; and pain assessment 4 times a day through postop day (POD) 4 from home. Hardware with
cellular connectivity to patient’s home; alerts to research team’s mobile device; and data behind the
hospital firewall was set up.
Part 2 was a Case–Control chart audit of matching cases from the observational trial to controls by age
(decades), ASA, & procedure, 2 controls per case, to compare rates of 30-day readmission and
emergency department (ED) visit; and total costs.
Results
After REB approval, 54 patients completed the study in Part 1: 21 males, 33
females; 9 total hips; 4 unipolar hips; 26 total knees; 15 hemi-knees; 50 under spinal anesthesia and 4
GA. The overall median transmission rate was 97.9%, 3540/3672 [IQR 97.8-98.8%]. The median
response to “I would recommend the Remote Monitoring System program to future patients” was 4.5
[IQR 4-5], 5 being “strongly agree”. At 30-days, there was no mortality; no re-admissions; and 2 ED
visits for pain but > 7 days after POHM. The Table shows results from Part 2. Average costs were
$5826.32±$1418.89 for cases and $9198.58±$1513.59 for controls. Discussion
The Canadian
overall post-surgical 30-day ED visit rate was 18.7%; and readmission rate 6.5% with 9-59% cited as
(5)
preventable . POHM is feasible, but also offers an alternative in safe EDc and a tool in perioperative
medicine to manage surgical “returns”.
References:
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Background
1
By 2050, over 60% of Canadians will be > 60 years old. This demographic shift is reflected in the
2
perioperative setting where people > 65 years have surgery at a higher rate than any other age group.
Advanced age also independently predicts a 2- to 4-fold increase in rates of postoperative advere
3
events. Therefore, strategies are needed to support improved outcomes in the growing population of
geriatric surgical patients. A systematic review of geriatric assessment before surgery suggests that this
intervention may decrease complications and length of stay, however, methodological limitations and
4
small sample sizes limit the validity of these findings. Our objective was to describe utilization of
preoperative geriatric evaluation, and estimate the independent association between geriatric evaluation
and outcomes after elective noncardiac surgery.
Methods
Ethics approval for this historical cohort study was obtained; the protocol was registered
(NCT02975375). Using linked, population-based health administrative date we identified all patients >65
years on the day of their first elective noncardiac surgery between 2002-2014. Geriatric consultations
and comprehensive assessments were identified using physician billing codes that are known to be
5
accurate; outcomes were ascertained using validated methods. Multi-level multivariable adjusted
regression analyses were performed to estimate the association of geriatric evaluation with 90-day
mortality (primary outcome), complications, length of stay, and discharge independence. Rates of
guideline-recommended screening for colon and breast cancer were identified to investigate a healthy
user bias.
Results
Geriatric evaluations were performed in 7 352 (2.8%) of the 266 499 patients identified. Death within 90
days of surgery occurred in 14 per 1000 who were evaluated by a geriatrician, compared to 24 per 1000
who were not. Following adjustment, preoperative geriatric evaluation was significantly associated with
improved survival (HR=0.81, 95%CI0.68-0.95). Rates of complications did not differ between groups;
costs, length of stay, and supported discharges were higher in the geriatric consultation group. Similar
rates of cancer screening were found between groups, which did not support a healthy user bias.
Discussion
Despite existing evidence supporting the role of geriatric evaluation in improving postoperative
outcomes in older patients, contemporary perioperative practice rarely includes preoperative geriatric
care. Patients evaluated by geriatricians experience an independent and statistically significant
improvement in postoperative survival that does not appear to be due to a healthy user bias, however,
resource use was higher. Causal mechanisms underlying these findings require further study. Future
efforts are required to appropriately increase the role of geriatricians in perioperative care and to identify
specific older patients who would be most likely to benefit from preoperative geriatric care.
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Introduction: Older patients undergo surgery at a high rate, and experience an increased rate of
adverse outcomes (1, 2). A growing literature identifies frailty, an aggregate expression of vulnerability
to adverse outcomes due to age- and disease- related deficits, as a key predictor of morbidity and
mortality in older surgical patients (3-5). Importantly, frailty may be a modifiable risk factor. However,
there are no syntheses of interventions to improve post-operative outcomes in frail surgical patients. We
conducted a systematic review of studies testing interventions in frail surgical patients in order to
improve outcomes, as outlined by the Institute for Healthcare Improvement’s Triple Aim framework
(health, cost, and experience).
Methods: The need for ethical approval was waived. A protocol was registered a priori
(2016:CRD42016039909). We searched the Cochrane, Medline, PubMed, CINAHL, and EMBASE
databases using a search strategy. The grey literature was also evaluated. Studies testing interventions
specifically in frail surgical patients, or studies in which frailty-specific subgroup analysis was possible,
were included. Studies that defined the frailty criteria were included, but studies were not limited to
specific frailty definitions. Study screenings, full text reviews, data extraction and risk of bias
assessments were done in duplicate using piloted forms in DistillerSR. Qualitative synthesis was
performed, per our protocol.
Results: Our initial screening identified 2593 titles and abstracts for review, of which 11 were included
for final analysis (6 RCTs, 5 non-RCTs). Surgery populations included general surgery, cardiac,
orthopedic and mixed. Interventions were applied during the perioperative (1), preoperative (3) and
postoperative (7) periods, and included exercise, multicomponent geriatric-specific interventions, and
blood transfusion triggers. Exercise therapy was consistently associated with improved outcomes
(Figure 1). Geriatric-specific protocols suffered from difficulties in implementation and poor adherence.
Liberal blood transfusion triggers had no impact on mortality or other outcomes (Figure 1). Substantial
heterogeneity was noted across studies in terms of frailty instruments used and the types of outcomes
reported. Risk of bias was moderate to high in all studies.
Discussion: Despite the clear emergence of frailty as an important perioperative risk factor, few studies
evaluating interventions specific to frail surgical patients were identified. Development and evaluation of
frailty-specific interventions in low risk of bias trials is urgently needed. Such trials should consider
perioperative exercise therapy interventions, and should follow best practice guidelines for the
development and evaluation of complex interventions.
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Figure 1: Summary of outcomes by intervention type and surgical population. The size of each circle is
proportional to the number of participants per group.
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Introduction
1
Sepsis is a leading cause of maternal death worldwide . Although the incidence of pregnancy
associated severe sepsis (PASS) is rising, case fatality appears reduced compared to their non2,3,4
pregnant counterparts . It is hypothesized that this difference is due to pregnant patients being
5
younger and healthier . There exists a paucity of data comparing case fatality and other serious
complications of PASS to non-pregnant severe sepsis (NPSS). The only study to date did not adjust for
age and excluded patients with comorbidities, limiting the ability to determine the effect of age or chronic
6
illness on outcome . Furthermore, while case fatality of the general population with severe sepsis is
decreasing, the trend remains unknown in PASS. Our study aimed to directly compare case fatality,
trends in case fatality and risks of adverse outcomes of PASS with NPSS using similar inclusion criteria,
controlling for age and chronic comorbidities.
Methods:
This study was exempt from review by the Hospital Research Ethic Board as it utilized de-identified,
publically available data. We conducted a retrospective cohort study of all severe sepsis related
hospitalizations during 2008-2013 for females of childbearing age (15-44 years old) in the National
Inpatient Sample, a 20% sample of inpatient admissions in the United States. Severe sepsis, pregnancy
and chronic comorbidities were identified using International Classification of Diseases, Ninth Revision,
Clinical Modification codes. Pregnancy associated hospitalizations included antepartum and delivery
admissions. Outcomes included case fatality, length of stay (LOS) until death, hospital LOS and number
of organ failures. Multivariable Poisson regression was used to estimate rate ratios (RR) for adverse
outcomes in PASS compared with NPSS, both crude and sequentially adjusted for socio-economic
status (SES), race, age, and comorbidities.
Results:
We identified 6285 PASS and 96,196 NPSS hospitalizations during the study period. The incidence of
PASS and NPSS increased over time while there was reduction in case fatality. Case fatality of PASS
(9.3%) was lower than NPSS (16%). The RR for case fatality adjusted for SES and race was 0.58 [95%
CI, 0.53-0.63], while sequential adjustments for age and chronic comorbidities attenuated, but did not
eliminate the association (RR 0.64 [95% CI, 0.59-0.70] and 0.69 [95% CI, 0.63-0.75], respectively). After
adjusting for SES, age and comorbidities, PASS had a non-significant but shorter hospital LOS (-0.22
days; 95% CI, -0.64-0.24 days) a longer LOS until death (3 days; 95% CI, 1.72-4.32 days) with fewer
organ failures (RR 0.95; CI 95%, 0.93-0.97).
Conclusion:
Age and chronic comorbidities alone do not account for lower case fatality seen in PASS compared with
NPSS. The trend of increasing incidence of severe sepsis and decreasing case fatality over time was
similar in PASS and NPSS. A less severe presentation of sepsis or protective effect of pregnancy may
account for the difference observed in PASS with fewer organ failures, shorter hospital LOS, and longer
LOS until death.
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Background
Frailty, an aggregate expression of susceptibility to adverse health outcomes due to age-, and disease1
related deficits, has emerged as a key risk factor in older surgery patents. In people >65 years old, 252
40% of adverse events after surgery are attributable to frailty. Guidelines recommend that patients >65
be evaluated for frailty before surgery; however, no studies have compared different clinical frailty tools
in the preoperative setting. Furthermore, studies evaluating the impact of frailty on patient-reported
outcomes are lacking. We performed a multicenter cohort study to compare the predictive accuracy of
two leading frailty tools in identifying older patients who have self-reported disability after elective
surgery.
Methods
Ethical approval was obtained for this prospective observational study; a protocol was published.
People 65+ years having elective inpatient noncardiac surgery were recruited. Frailty status was
3
1
measured before surgery using the Clinical Frailty Scale (CFS) and the Modified Fried Index (mFI).
The primary outcome was new disability at 90 days after surgery using the validated WHODAS 2.0
4
tool. Our primary analysis compared the relative true positive rate (rTPR) and relative false positive rate
5
(rTPR) between frailty tools (CFS>4/9, mFI >3/5). We also measured the association between frailty
and disability using logistic regression.
Results
509 of 680 participants have been recruited. 90-day outcomes are complete for 95% of participants.
New disabilities were present in 11.2 % of participants. Preliminary findings demonstrate that the CFS
was 77% sensitive and 54% specific for new disability; the mFI 13% and 84% respectively. The rTPR
and rFPR (CFS vs. mFI) were 5.92 and 2.9. When tested as linear terms, each unit increase on the
CFS was associated with a 1.71 times increase in the odds of new disability (95%CI 1.26-2.32); each
increase in the mFI increased the odds 1.64-fold (95%CI 1.18-2.29). The area under the receiveroperator curve was 0.70 for the CFS and 0.69 for the mFI.
Conclusion
Preliminary results suggest that the CFS was more sensitive at identifying patients who experience a
new disability after surgery, while the mFI was more specific. The incremental risk associated with
increasing frailty on each scale was similar, as was the discriminatory performance of both scales.
Based on these results, we recommend that choice of a frailty instrument be guided by the purpose for
screening. Where a sensitive approach is needed, the CFS appears to be superior. When specificity is
required, the mFI appears to be superior. Efforts to assess the feasibility and acceptability of each
instrument are needed, as are evaluation of optimal cut-points in the perioperative setting.
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Introduction
Patients with co-morbidities undergoing high-risk non-cardiac surgery are known to be at increased risk
1
of postoperative complications . Ideally, if we could better identify those patients who are at highest risk,
we could potentially intervene in the early postoperative period to prevent or mitigate damage from
these complications. Despite a large body of literature looking at inflammatory biomarkers and
2
outcomes in specific cardiac surgery populations , there is a distinct lack of data on their utility in the
high-risk, non-cardiac surgical population. The objective of this study was to determine if inflammatory
biomarkers have the ability to predict postoperative complications in high-risk patients undergoing highrisk non-cardiac surgery.
Methods
This prospective observational study obtained local ethics approval. One-hundred fifty-three patients
were enrolled. High-risk patients were defined as age >60 with at least one medical comorbidity. Highrisk non-cardiac surgery included abdominal aortic aneurysm repair, major hepatic resection, colonic
resection, pancreatoduodenectomy, nephrectomy, pulmonary resection and esophagectomy. Blood
samples were drawn preoperatively and 24 hours postoperatively to be analyzed for inflammatory
cytokine levels. Cytokines measured included the acute-phase proteins CRP, ST2, and pentraxin-3
(PTX-3), the pro-inflammatory biomarkers macrophage chemotactic protein-1 (MCP-1), tumor necrosis
factor alpha (TNF-alpha), interleukin 6 (IL-6), and interleukin 8 (IL-8), and the anti-inflammatory
biomarkers interleukin 10 (IL-10), interleukin 1Ra (IL-1Ra), and tumor necrosis receptor type-II (sTNFRII), Chart review was performed at 30 days postoperatively to assess for a composite outcome of
arrhythmia, myocardial injury/infarction, congestive heart failure, sepsis or septic shock, acute kidney
injury, pneumonia, respiratory failure requiring mechanical ventilation, stroke/TIA, and death. Receiver
operating characteristic curves were constructed to determine which biomarker had the best predictive
ability of the composite outcome.
Results
One hundred thirty-one patients completed the study. Post-operative levels of all biomarkers except
TNF-α and TNF-RII were significantly higher than their pre-operative levels. The post-operative rise in
ST2 and IL-8 was statistically significantly higher in patients who suffered complications than those who
did not. There was no significant increase in any of the anti-inflammatory biomarkers in patients who
suffered complications. The area under the receiver operating characteristic curve for ST-2 and IL-8
was 0.67 (95% CI 0.57-0.77, p < 0.01) and 0.65 (95% CI 0.53-0.77, p=0.02), respectively.
Discussion
Our study has shown that the biomarkers measured, except TNF-alpha and TNF-RII, play a useful role
in that they produce a robust response to surgery. The novel findings of our study are that postoperative
levels of ST2 and IL-8 have moderate discriminatory ability to predict complications in high-risk patients
undergoing high-risk surgery. A more robust and concomitant protective anti-inflammatory response
does not occur in those who develop complications and suggests dysregulated immune response to
surgery.
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Background: The demand of tissue for transplantation requires continuous efforts in detecting potential
deceased donors. Cardiovascular disease is the leading cause of death in Canadaand may therefore
constitute a population of interest for tissue donation.
Objective. We aimed to assess the capacity to optimize tissue donation rate in a population of patients
who died of a sudden cardiac arrest.
Method: After ethics comity approval, files of deceased patient in the CIUSSS de l’Estrie-CHUS in 2015
were reviewed. Patient over 36 weeks and who died from an unexpected sustained a cardiac arrest
without return to sponteanous circulation were illegible. Exclusion criteria were i) age above 85, ii)
unwitnessed arrest and iii) perioperative arrest. Data were collected from the medical file and the
prehospital report. For each selected patient, demographics, past medical history, presence of
contraindication to tissue donation. These data were compile by 4 evaluators in a table validated by an
expert. The first ten charts were collected in parallel to assess the interrater reliability. The primary
outcome was to determine the number of tissue donor. The primary outcome is descriptive. Accordingly,
we reported continuous data with means (standard deviation) or medians (interquartile) and dichotomic
data with proportions.
Results: Of 139 patients, 16 (11,5%) successfully donated their tissues. The mean age was 67,9 (±
15,4) years old, 88 were men (63,3%), 63 (45,3%) died in the emergency department and 43 (30,9%)
had at least one of Transplant Québec’s exclusion criteria for human tissue donation. Of the 96 patients
without exclusion criteria, 69 (71,9%) families were approached to discuss tissue donation and 36
(52,2%) refused. This means that 71,9% of eligible patient have been approached. 58% of the
approached family were in the emergency which resulted in 11 of the 16 (68,8%) donations.
Conclusion: Patient who had a sudden cardiocirculatory death is an underutilized population for tissue
donation. In our center most donations occurred in the emergency department. A pro active detection
system and education initiative on tissue donation in critical care area is needed.
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Introduction: Reported incident rates of post-operative delirium (POD) have varied depending on the
surgical procedure evaluated and inclusion and exclusion criteria used. Few Canadian studies have
estimated incidence rates in a mixed elective surgery group. Extant research, primarily from the United
States, suggests that approximately 25% of older adults experience POD following a surgical procedure
with general anesthesia (1, 2). We aimed to examine the incidence rates of POD in two large tertiary
care hospitals in a major Canadian centre and explore whether demographic disparities exist in those
with POD compared to those without POD.
Methods: This pragmatic trial received local research ethics board approval. We enrolled 154 patients
at two tertiary hospitals. Patients were ≥60 years, having major elective surgery under general
anesthesia, and an anticipated minimum 2-day hospital stay. Exclusion were: neurosurgical
nd
procedures, pre-operative delirium, a history of intraoperative awareness, and those undergoing a 2
surgery within 5 days. Demographic data were collected at the Pre-Anesthesia Clinic in the 1-2 weeks
prior to surgery. POD was assessed by trained research personnel on post-operative days 0 through 5,
using the Confusion Assessment Method-Severity scale (CAM-S) and/or the CAM-ICU as per chart
review. POD was defined as the presence of either acute onset of change or symptom fluctuation in
mental status, inattention, and either disorganized thinking or altered level of consciousness using
CAM-S. If POD assessment was missed, chart review identified those indicated as CAM positive.
Results: A total of 16 patients were excluded due to cancelled surgeries or if the patient withdrew from
the study. Sixty patients (39%) were from hospital 1 and 94 (61%) were from hospital 2. The total
incidence rate of POD was 11.6%. Of those with POD, 8.8% were male and 19.4% were female; 9.5%
were married/common law compared to 18.2% who were divorced, widowed or single; and 14.1% had
less than high school or a high school education compared to 8.8% who had college or higher. Although
findings were non-significant, differences trended towards significance. With respect to age, there was
no significant difference between those with POD (mean age = 71.6, standard deviation (SD) = 9.1)
compared to those without POD (mean age = 69.0, SD = 6.0).
Discussion: Estimated incidence rates of POD are lower than what would be anticipated based on
existing literature. Being female, not married or common law, and less education may be risk factors for
POD. Results are discussed with respect to the cognitive reserve hypothesis (3), and cross-border
differences (4), which may contribute to discrepancies in incidence rates.
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Introduction: As anesthesia residency programs in Canada move towards a competency by design
(CBD) framework, it is important that competence be defined in a meaningful way. To our knowledge,
no studies have explored an interprofessional perspective of what it means to be a competent
anesthesiologist, nor have studies described patient views on competency in anesthesia. Without this
more holistic concept of competence, it is challenging to assess residents' progression to competent
anesthesiologist. Interprofessional perspectives are particularly pertinent as previous research has
shown that interprofessional perceptions of the anesthesiologist’s role can differ from anesthesiologists’
1
own perceptions.
The objectives of this study are:
1. To determine the perspective of anesthesiologists, surgeons, patients, operating room, PACU and
obstetric nurses on what determines competency in anesthesia.
2. To move towards a more cohesive, well-rounded concept of competency in anesthesia.
3. To describe how this concept may be able to be applied to design of CBD curricula in anesthesia.
Methods: Local Ethics Committee approval and participants’ informed consent were obtained. A
purposeful sample of 30 clinicians was recruited to ensure adequate representation from all professions.
A convenience sample of 10 patients from the outpatient preoperative clinic was obtained. Data were
collected via one-on-one, semi-structured interviews with anesthesiologists, surgeons, nurses and
patients, and analyzed via inductive thematic analysis. Respondent validation and researcher
triangulation were employed to enhance rigour.
Results: Analysis is currently ongoing. Interim analysis reveals a number of key themes:
A lack of role understanding, specifically the complexity of the anesthesia process and the perception by
1
non-anesthesiologists of anesthesia as a ‘technical’ activity. This is in keeping with previous research.
A belief that overall competence is comprised of individual parts; some are more easily taught than
others but all residents should be considered competent in all facets by the end of training
The expression of competence as a threshold to be surpassed and that actual practice expectations
exceed a minimal level of competence
An expectation of strong interpersonal skills and clear communication for competent anesthesiologists.
A large variation in the definition of competence as it relates to anesthesia among health care
professionals and patients.
Discussion: While there are similarities in interprofessional perceptions of what makes a competent
anesthesiologist, our study highlights that there are also important differences. Current competency
based curricula may not be taking into account views from non-anesthesia professionals and patients,
possibly overlooking a number of important facets. It is our belief that a cohesive, synthesized and
nuanced definition of anesthetic competence, which considers the perceptions of all important
stakeholders is required. The results of this study are important in informing such a definition and
ultimately the design of effective and meaningful competency-based curricula.
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BACKGROUND: Despite the improved procedure outcomes with ultrasound (US) guidance for needle
placement in the internal jugular vein (IJV), mechanical complications, such as carotid artery (CA)
puncture, still occur [1,2]. One of the main contributing factors associated with adverse events is the
uncertainties surrounding the exact location of the needle tip with respect to the image plane [3].
However, due to the lack of a quantitative measure, the extent to which needle tip localization error
occurs is unknown. The objective of this study was to quantify the distance between the needle tip and
US image in a phantom study to better understand how effectively US-guidance is employed. This was
achieved by integrating magnetic tracking technology into the US-guidance system.
METHODS: Twenty four experienced physicians placed a needle in a phantom IJV under US-guidance.
Magnetic tracking was employed to localize the needle tip and US image plane during the experiment.
The recorded information was used to calculate the procedure time, distance between the needle tip
and US image, and needle path length. Using the tracking information each procedure was replayed in
a virtual environment, from which the success of the procedure was determined an independent
observer. Local Ethics Committee approval was obtained for this study.
RESULTS: We observed large operator variability in the use of US-guidance. While most participants
preferred the short-axis approach, 21% employed the long-axis technique using the transverse or
longitudinal view. The phantom CA was punctured in eight procedures and the needle was not placed
inside the phantom IJV in five procedures, three in conjunction with CA puncture. The results strongly
suggest that in the unsuccessful procedures, compared to successful cases, the procedure time was
longer (p = 0.05) and needle path length was greater (p = 0.07). The average distance between the
needle tip and image in the successful and unsuccessful procedures was 14.5 mm and 16.1 mm (p =
0.79), respectively.
DISCUSSION: The relatively large needle-tip to image plane distance indicated that US-guidance was
not effectively used, even in the hands of experienced operators. Simply performing a large number of
procedures does not help develop the cognitive and associated skills that lead to superior performance.
Additionally, due to the lack of standardized training, it was not clear whether all participants had
acquired adequate training for needle navigation in US. Employing qualitative skill assessment
techniques, such as the one proposed here, may help better identify skills requiring improvement,
facilitate establishing standardized US-guidance training programs, and promote best clinical practice.
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This study was a retrospective analysis of data to compare two groups of patients who undergone
HIPEC procedures.
The aim was to show whether our current implemented anaesthesia protocol is linked to a better
patients' outcome in terms of ICU length of stay or not.
After getting an approval from the ethical committee at the research centre in our institute, we started
the process of data collection from our hospital intranet database.
Conventional monitoring techniques using central venous pressure, arterial blood pressure
,oesophageal and rectal temperature probes, 5 leads ECG, pulse oximetry ,BIS monitoring and
neuromuscular monitoring were used in all cases.
First group (50 patients where the procedure was performed between years 2011-2012).
These patients were managed at a standard anaesthesia protocol with liberal fluid management
technique, normal guidelines for transfusion and standard pain management in the form of thoracic
epidural analgesia plus multimodal pain medications.
compared to the current practice group ( 50 patients ) treated with Goal-directed therapy in terms of fluid
management using stroke volume variation response protocol (besides the conventional monitors, trans
pulmonary thermo dilution monitor was used routinely in all current cases ), targeted systolic blood
pressure not less than 20% of the preoperative values and targeted Haemoglobin not less than 10G/dL.
64% of patients have been extubated on table after the procedure (with extravascular lung water index
less than 10 ml/Kg).
We used pre-emptive fresh frozen plasma transfusion (4 units in average) before bleeding
commencement and once the decision to proceed for HIPEC gets confirmed by the surgeon to
decrease the coagulopathy risk.
Results:
Length of stay was markedly reduced from 5.1 days in the first group to 1.7 days in the second.
Discussion:
The findings showed that goal-directed anaesthetic management for HIPEC surgeries could be superior
in reducing length of ICU stay and hence speed up recovery of this group of patients.
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Background/Purpose:
With the accepted use of ultrasound in anesthesia and the shift in Canadian residency training
programs towards a Competence by Design (CBD) there is a need to develop a syllabus for anesthesia
residents(1). The Royal College Sub-specialty committee for Anesthesiology has proposed a new
entrustable professional activity (EPA) for “Using ultrasound to assist in diagnosis and management of
hemodynamically unstable or critically ill patients”. Currently, there is no national curriculum or standard
objectives that identify the knowledge/skills required for an anesthesiology trainee to demonstrate
competence in point of care ultrasound (POCUS). We have attempted to address this need by
designing a POCUS curriculum to be available for Anesthesiology CBD training programs.
Methods:
A literature review was undertaken to review what other POCUS curriculums were currently available for
anesthesiology postgraduate trainees. Data was obtained from publicly accessible documents and
therefore exempt from REB approval under TCPS2 Article 2.2. We used existing curriculums, studies
and tools to construct a framework and then drafted our milestones to demonstrate competencies
required to achieve the POCUS EPA. These milestones were reviewed and refined by a core group of
expert faculty in cardiac ultrasound, medical education and curriculum design. A peer review process
was used to ensure the learning activities, exposure, milestones, and assessments were feasible and
reliable. Through eight iterations, a consensus was reached regarding a curriculum blueprint for a
longitudinal curriculum(2) in POCUS that covers both the foundations and core stage of training. (Table
1)
Results:
The foundational stage of training includes a Foundations of Ultrasound course, which introduces the
fundamentals of ultrasound physics, machine/probe orientation, anatomy and introduces basic views.
This course is composed of 4 modules which include independent reading, online modules(3) , MCQ
quizzes(4), and hands on training(5) in a simulation centre using various US machines and
simulators(6). The Core stage of POCUS training has been interwoven into selected high risk rotations
(ie Vascular, Cardiac Anesthesia, ICU), whereby residents have the opportunity to work with trained
experts and use different POCUS modalities to manage hemodynamically unstable patients. Direct
observation by trained assessors using a standardized evaluation and feedback form will be utilized to
guide proficiency. All recorded scans and assessments will be maintained in a logbook portfolio curated
by the resident.
Conclusion: While the shift in residency training to a CBD paradigm presents certain challenges, we
see this as an opportunity to incorporate a novel POCUS curriculum into anesthesiology postgraduate
medical training. To our knowledge this is the first CBD POCUS curriculum of its’ kind and will best
prepare future anesthesiologists to use the latest technologies to manage increasingly complex patients
inside and outside of the operating room.
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Introduction: Our objective was to evaluate the relative research productivity and ranking of
anesthesiology departments in Canada and the United States, using the Hirsch index (h-index) and four
other previously validated metrics.
Methods: Information from the Royal College of Physicians and Surgeons of Canada (RCPSC) and the
Accreditation Council for Graduate Medical Education (ACGME) was used to identify all anesthesiology
departments in Canada and the United States with an accredited residency program. Publications for
®
each of the 150 departments were identified using Thomson’s ISI Web of Science , and the citation
report for each department was exported. The bibliometric data was used to calculate publication
metrics for three time periods: cumulative (1945-2014), ten year (2005-2014), and five year (20102014). The following descriptive group metrics: h-index, m-index, total number of publications, sum of
citations, and average number of citations per paper - were then used to determine the publication
impact and relative ranking of all 150 departments. Metric values and their dispersions were calculated
for all 150 departments, as well as their rank based on each metric and for the three time frames (5
year, 10 year, cumulative). Ranking for each metric were also stratified by departmental size by using
the number of residency spots as a proxy for size, and classifying each as small, medium or large. Most
common journals in which US and Canadian anesthesiology departments publish their work were
identified.
Results: The majority (23 of the top 25) of top ranking anesthesiology departments are in the US, and
two of the top 25 departments (University of Toronto; McGill University) are in Canada. There was a
strong positive relationship between each of h-index, total number of publications, and the sum of
citations (0.91 to 0.97 p < 0.0001). Departmental size seems to influence academic productivity on most
metrics. The most frequent journals in which US and Canadian anesthesiology departments publish are
Anesthesiology, Anesthesia and Analgesia, and the Canadian Journal of Anesthesia.
Discussion: Our study ranked the Canadian and US anesthesiology departmental research productivity
using the h-index, total number of publications, total number of citations and average number of
citations. Although these metrics lead individually to similar rankings among departments, assessing
several metrics may be more informative than a single metric alone. In particular, rankings based on
average number of citations had the lowest correlation to other metrics.
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Introduction: Situational awareness (SA), or "knowing what is going on around you," is an important
1-3
skill and crisis resource management principle in both aviation and medicine. However, little is known
4
about how clinical anesthesiologists practically conceptualize SA. This study was undertaken to
explore how anesthesiologists understand SA, and how they think it is learned, taught, and assessed.
Methods: This study received approval from the local REB. This was a qualitative study, using
grounded theory methods and a focus on participant perceptions, using semi-structured interviews with
anesthesiologists. Anonymized interview data were analyzed using thematic analysis, with line by line
coding, memo-ing and constant comparison techniques. Regular group meetings were held to develop
and review themes emerging from the data.
Results: Respondents displayed an understanding of SA both in a clinical context and based on their
prior life experiences. Despite the agreed-upon importance of SA, formal definitions of SA were not
often used, and the topic was not commonly explicitly discussed in the clinical setting or while teaching
residents. SA was thought to be learned through increasing independence in the clinical context,
reflection on errors, role-modeling, and simulation. Respondents taught SA through modeling and
discussion of scanning behaviours, checklists, verbalization of the thought processes, and debriefing of
events. Simulation may be useful to teach SA although the inauthenticity of the simulated environment
presents a disadvantage. Respondents assessed residents’ SA mostly summatively, and made
decisions about granting them independence based on these assessments. However, respondents
struggled with giving feedback on SA skills.
Conclusion: The lack of a common operational definition can hinder teaching and assessment of SA.
Respondents may be reluctant to provide trainees with feedback on SA despite its acknowledged
importance. Since the concept of SA is considered critical to the practice of anesthesiology, further
faculty development and continuing education is required to formalize the tacit knowledge around SA.
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Introduction: Anesthesia related waste represents 25% of all operating room waste and is a known
major contributor to environmental waste and global warming. The aim of this study is to ascertain 1)
the current practice and existence of educational programs, and 2) perceived barriers to recycling of
operating room waste and environmental sustainability efforts among Canadian anesthesia residency
programs and departmental chiefs.
Methods: With REB approval, all 17 Canadian anesthesiology residency program directors were invited
to complete a 12-item online survey to delineate current educational programs for residents on
environmental sustainability and identify gaps, barriers and interest in developing a Canada-wide
curriculum. Similarly, 113 ACUDA-affiliated anesthesiology site chiefs were invited to complete a 13item online survey to ascertain current efforts in environmentally sustainable anesthesia practice and to
determine the departmental resources available and barriers to expanding efforts in this field.
Results: The response rates for the program directors’ and chiefs’ surveys were 41% (7/17) and 24%
(27/113), respectively. Many site chiefs indicated that their departments participate in sustainability
efforts such as donating unused medical equipment to medical missions (65%), appropriate waste
stream segregation (62%), recycling (58%), using reusable alternatives for commonly-used anesthesia
equipment (58%) and choosing anesthetic gases based on their environmental footprints (58%).
Furthermore, many chiefs indicated their departments had plans to introduce or expand efforts in
environmental sustainability, particularly in recycling (82%). However, respondents identified inadequate
funding (72%), lack of a mandate from hospital leadership (64%) and inadequate knowledge on
sustainability topics (60%) as barriers to the implementation of environmentally sustainable practices.
The survey of the residency program directors indicated that few Canadian anesthesiology programs
include environmental sustainability in their formal curriculum (29%). Most respondents indicated they
believed residents would benefit from more teaching on the topic (86%) but identified a lack of faculty
expertise (100%), time within the structured curriculum (71%), and institutional support (56%) as major
barriers to the implementation of such a curriculum. A majority (71%) also indicated an interest in
developing and implementing a cross-Canada collaborative residency curriculum on the topic.
Discussion: Our results demonstrate the current attitudes, gaps and barriers to environmentally
sustainable anesthesiology practice. Furthermore, this study identifies potential opportunities to develop
educational programs and may inform the development of a cross-Canada collaborative residency
curriculum in this field.
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Background:Immersive virtual reality(VR) has been defined as a computer-generated world that
involves immersion and sensory feedback to user input and interaction. Unlike mannequin based
simulations virtual environments can be accessible from anywhere at anytime, require fewer resources
and have assessment metrics integrated. Furthermore, aspects of gamification can be incorporated into
the design allowing for metrics and feedback loops. These technological advancements have led
researchers to consider extending and broadening use of the VR into clinically relevant educational
contexts. The potential to immerse learners in contexts with patients, equipment and healthcare
professionals that function, behave and communicate like real people in the real world provides limitless
opportunity to develop and assess learners efficiently and potentially more effectively than what exists
today. However, as an educational modality (unlike gaming or simply experiencing an event for
example) many of the learning mechanisms and boundaries for learning and/or assessment require
further research. The objective of this study is to assess whether 1) immersive virtual reality crisis
scenarios can enhance performance and acquisition of competencies; 2) virtual reality is non-inferior to
traditional full size body mannequin for assessment of technical and non-technical competencies.
Methods: Utilizing a rapid prototyping approach, we have designed a novel interactive and immersive
full size trauma bay with an adult patient and healthcare professionals that is interactive and immersive.
In it, learners have to undertake the cognitive decision making steps in managing a patient with an
airway injury and then technically proceed with an awake fibre optic intubation. There is also a feedback
and evaluation algorithm incorporated. We have designed virtual anesthesia tools for use with the HTC
Vive controls. In this study, after obtaining local ethics approval, approximately 50 anesthesia residents
will be recruited to participate and will initially receive a didactic training session on airway trauma. Each
participant will then manage two scenarios one in immersive virtual reality and one in traditional full
body mannequin simulation; with sequence being randomized. Performance will then be assessed
using in-situ airway trauma simulation scenarios 4-6 weeks later using the Ottawa Global Rating Scale
for non-technical skills and official validated checklists for anaphylaxis and Acute Trauma Life Support
(specifically airway injury) as our outcome measures. Data will be analyzed for between group and
modality differences.
Discussion: VR technology is increasing in popularity with a great increase in the level of
customizability and immersion being achievable. By demonstrating its effectiveness as an educational
strategy and through creation of a platform of immersive VR scenarios, we will set the foundation for
creating custom curriculums and assessment frameworks that are cost effective, reproducible and
accessible. Results will be presented at the conference.
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Introduction: Early ambulation is a modifiable factor associated with improving perioperative outcomes
including enhancing pain relief, prevention of deep vein thrombosis, reducing hospital stay, and
1
expediting recovery and return to normal activity. Additional benefits specific to the cesarean delivery
2
(Cx) population include facilitating breastfeeding and newborn care.
An early ambulation post-Cx policy has recently been introduced at our institution. The policy calls for
removing the Foley catheter 6-8 hours post-Cx and encouraging patients to ambulate as early as
possible. To evaluate implementation, we conducted an audit to assess ambulation during the first 24
hours post-Cx in comparison to patients having spontaneous vaginal delivery (SVD). We hypothesized
that the new policy should eliminate ambulation differences between SVD and Cx patients during the
first 24 hours post-partum if pain control is adequate.
Methods: Institutional research ethics board approval was sought and obtained. All patients provided
written, informed consent prior to enrolment. Mothers having their first or second delivery by either
elective Cx under spinal anesthesia or SVD under epidural analgesia were compared. All patients
received standard multimodal analgesia. Patients having any significant comorbidities, post-partum
complications, or ASA class III or greater were excluded. Activity trackers (Jawbone®, San Francisco,
3
California) with demonstrated validity and reproducibility were fitted around patients’ wrists immediately
postpartum and were collected 24 hours later to quantify ambulation. A patient-diary captured dynamic
pain scores at 2, 6, 12, 18, and 24 hours, cumulative 24-hour analgesic consumption, and quality of
recovery (QoR) scores at 12 and 24 hours.
Results: Apart from older age in the Cx group (35.0 vs. 30.0 years; p < 0.01), characteristics of the sixty
patients (n=30 per group) enrolled in this audit were similar. SVD patients walked an average of 442
steps more (56%; p < 0.01) than Cx patients during the first 24 hours post-partum. Two-thirds of this
difference (299 steps) was attributed to the 12-to-24 hours period. There were no differences between
groups in pain scores at any time or in 24-hour cumulative analgesic consumption. The SVD group had
superior QoR scores with statistically significant and clinically important differences at 12 and 24 hours
(Table).
Discussion: This audit demonstrates the feasibility of using patient-worn activity trackers in the postpartum population. Despite the new policy, and though both groups had similar pain relief, Cx was
associated with reduced ambulation compared to SVD. Incomplete adherence to the ambulation policy
4
is the immediate conclusion. However, QoR should correlate closely with pain control; thus QoR
differences observed may underscore shortcomings of using pain scores and opioid consumption as the
definitive analgesic measures in this population. Analgesic-avoidance and under-reporting post-partum
5
pain may call into question the accuracy of conventional analgesic measures, and suggest the need for
a broader look at post-partum care outcomes.
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NS=not significant; VAS=visual analog scale.
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Introduction: Pregnancy is associated with a state of hypercoagulability that is protective against peripartum hemorrhage, but can increase thromboembolic complications. Dalteparin is often used for either
treatment or prophylaxis against venous thromboembolism. Monitoring of dalteparin by anti-Xa levels is
1
not routinely performed and has not been shown to correlate with risk of bleeding complications .
Thromboelastography (TEG) has been shown to detect increasing concentrations of dalteparin in
maternal whole blood, but is not sensitive or specific enough to delineate between low concentrations of
2
dalteparin . This study sought to determine which of three activating reagents used in conjunction with
thromboelastometry (ROTEM) technology is most sensitive and specific at detecting the presence of
dalteparin in maternal whole blood between 0 and 1.0 U/ml anti-Xa activity.
Methods: Local ethics approval was obtained prior to study. Adult ASA I or II singleton term gestation
parturients presenting for elective Cesarean section were recruited. Blood samples were collected prior
to delivery and divided into five samples of 2.25 ml. 250 µl of saline (control) or dalteparin were added to
each sample to yield a final factor Xa activity of 0, 0.125, 0.25, 0.5 and 1.0 U/ml. Samples were selected
at random for central laboratory anti-Xa testing to verify dalteparin concentrations. ROTEM was
performed separately for each sample using A) standard INTEM reagent, B) INTEM reagent diluted at
1:300 and C) INTEM-HS (high sensitivity) reagent provided by manufacturer. Primary outcomes were
CT, CFT, alpha angle, A10, A20 and MCF.
Results: Interim analysis was performed after 10 patients. Dalteparin concentration was confirmed with
central lab anti-Xa testing. Clotting time (CT) was the best parameter for detecting anticoagulation by
dalteparin in maternal whole blood. INTEM-HS and INTEM 1:300 were superior to INTEM (standard
reagent) at detecting the changes in dalteparin concentration. Both reagents showed statistically
significant differences in median CT between control and dalteparin concentrations ≥ 0.125 U/ml (P <
0.05). The ROTEM CT ROC curves (Fig) for INTEM, INTEM-HS, and INTEM 1:300 yielded an AUC of
0.86, 0.95 and 0.97 respectively.
Discussion: The initial results showed that ROTEM detected increasing concentrations of dalteparin in
maternal whole blood between 0 and 1.0 U/ml anti-Xa activity. CT was the most sensitive and specific
parameter for detection of dalteparin. From the ROC curves, INTEM-HS and INTEM 1:300 were both
superior to standard reagent in the ability to differentiate between control (0 U/ml) and anti-coagulated
samples (≥ 0.125 U/ml). This technology can potentially be utilized as a point-of-care test to determine
real-time anti-coagulation status of parturients on low molecular weight heparin.
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A comparison of three reagents of ROTEM clotting time (CT) using INTEM protocol.
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Introduction:
During ceserean delivery, the uterus can either be repaired in situ within the peritoneal cavity, or
exteriorised from the abdomen. These two approaches have been studied with multiple RCTs and
meta-analyses, but neither has been deemed clearly superior. Exteriorisation has been reported as a
risk factor for intraoperative nausea and vomiting (IONV). Only one RCT evaluated IONV as a primary
outcome with a standardised anesthetic technique. Knowing that IONV is amongst the main concerns of
women scheduled for an elective cesarean delivery, this study aims to evaluate the method of uterine
repair on maternal morbidity using a standardized anesthetic. We hypothesize that in situ repair causes
less maternal discomfort.
Methods:
With IREB approval and written informed consent, 180 healthy, term parturients undergoing elective
cesarean delivery will be recruited for this randomized controlled double-blind trial. This is an interim
analysis after recruitment of 60 patients. Spinal anesthesia consisted of 10.5 mg hyperbaric
bupivacaine, 15 mcg fentanyl, 150 mcg morphine. After the spinal injection, patients were immediately
placed in the supine position with left uterine displacement and a phenylephrine infusion at 0.5
mcg/kg/min of lean body weight (LBW). A predetermined algorithm was used to treat hypotension
defined as a decrease in mean arterial pressure (MAP) greater than 20% of the baseline value.
Subjects were randomly assigned into one of two groups: exteriorized or in situ repair. Nausea was
assessed on a 4-point scale (0 none, 1 light, 2 severe, and 3 vomiting), at 5 time points during the
procedure, while keeping the data collector and patient blinded: incision, hysterotomy, placental
delivery, beginning of uterine repair, beginning of fascia repair. The primary outcome was the incidence
of IONV during the last 2 time points comprising potential uterine exteriorisation and reinsertion.
Results:
A total of 54 patients were analysed, 6 were excluded (Table). There was no significant difference in
IONV incidence, blood loss, or surgical time. Despite a trend toward less phenylephrine boluses and
less severe IONV in the in situ group (5 participants vomiting in the exteriorisation group vs. 0 with in
situ repair), this did not reach statistical significance.
Discussion:
This is the first double-blind randomized controlled trial studying the effect of the type of uterine repair
on IONV using a phenylephrine infusion. The incidence of IONV was similar in both groups, although
there is a trend toward less vomiting and less hypotensive episodes in the in situ group. It might be
possible to achieve a more definite conclusion following the inclusion of the remaining 120 participants.
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Continuous data normally distributed are presented as mean ± SD and were analyzed with the
Student’s t test. Ordinal and continuous data non-normally distributed are shown as median
(interquartile range) and were compared with the Mann-Whitney U test. The Fisher’s exact test was
used to compare the groups with regard to the presence of IONV while the Chi-square test was used to
analyze the distribution of the IONV scores. *n = 26 for in situ group for this measure
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Background:
Pruritus after intrathecal morphine has a high incidence of 60-100% in patients undergoing cesarean
1
delivery (CD) and commonly leads to maternal dissatisfaction as it can be severe. It is often refractory
to conventional antipruritic treatment due to its multifactorial etiology. A variety of drugs have been used
2,3
to treat pruritus, with varying success rates. We therefore performed this systematic review to
evaluate the efficacy of drugs used for the treatment of intrathecal morphine-induced pruritus in women
undergoing CD.
Methods:
This systematic review was planned in accordance with the PRISMA guidelines. The protocol was
defined a priori. An expert literature search of multiple electronic databases-Pubmed, Medline, Medline
In-process, Embase, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, Web of Science and Scopus from 1946 up to September 2016 was conducted. Search was
carried out using key words like “prevention”, “treatment”, “pruritus”,“itching”, “intrathecal”, “spinal”,
“morphine”, “obstetric patients”, “parturients”, “caesarian section”, “cesarean delivery” for randomized
controlled trials (RCT) in English language. We included RCTs that compared drugs used for treatment
of pruritus in women undergoing cesarean delivery under spinal anesthesia with intrathecal morphine.
Relevant trials had to report on the treatment success for all the drugs. Quality of the studies was
assessed using modified oxford scoring system. Percentage statistics was used to calculate the
success rate of the drugs used for the treatment of pruritus.
Results:
Seven studies (727 parturients) met inclusion criteria.(Table 1). Methodological validity scores
determined by modified oxford score ranged from 4 to 7 indicating a lowrisk of bias. Four studies
assessed ondansetron for the treatment of pruritus with a success rate of 76.49%. There was a
recurrence of pruritus within 12 hours after successful treatment in 20.54%. Pentazocine was evaluated
in one study, with a success rate of 96.15%. Nalbuphine was evaluated in 3 studies, with an overall
success rate of 89.75%. Two studies examined IV diphenhydramine with a success rate of 68.83%.
Propofol was successful in treating pruritus in only 53.27% of patients.
Conclusion:
This systematic review comprehensively reports all the drugs used in the literature for the treatment of
pruritus. Pentazocine and nalbuphine have a high overall success rate. Our findings are limited by the
small number of studies., further studies are needed to evaluate the most effective drug for the
treatment of intrathecal morphine induced pruritus without recurrences.
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Introduction: Cesarean delivery (CD) is one of the most common operations in North America and the
(1)
(2)
incidence is increasing . It is most commonly carried out using spinal anesthesia . The rate of CD at
our tertiary care academic obstetric center is 22%. This quality improvement (QI) project aimed to
assess patient experiences with spinal anesthesia for CD, identify any areas for improvement, develop
interventions as per the literature and our resources, and evaluate patient impact using Plan-Do-StudyAct (PDSA) methodology.
Methods: REB approval was obtained. Written informed consent was obtained from all participants in
this study. At baseline, 30 healthy, adult, pregnant patients at term gestation with single fetuses who
had undergone elective CD with spinal anesthesia were surveyed (by a written questionnaire using a
Likert scale (figure 1)) about their experience. The primary outcome measure of interest was the
incidence of bothersome events (e.g. breakthrough pain, numbness, itching, nausea, shivering). Based
on the results and review of literature, forced air warming was then introduced for PDSA cycle 1 and
fluid warming was introduced for PDSA cycle 2. Patient temperatures on arrival in PACU were recorded
at baseline and in both cycles. 30 patients were surveyed about their experiences during each PDSA
cycle, so that 90 patients in total were surveyed.
Results: All patients completed the surveys. All patients received the intended intervention during the
PDSA cycles. At baseline, 40% of patients complained about bothersome shivering and this was the
most reported bothersome side effect. The average temperature at baseline in PACU was 36.5. In
PDSA cycle 1, this incidence dropped to 32%. The average temperature in PACU was 36.5. In PDSA
cycle 2, bothersome shivering was reduced substantially to 13% and the average temperature in PACU
was 36.1.
Discussion: This QI project showed that shivering was bothersome among patients having CD under
(3)
spinal anesthesia. A recent meta-analysis by Sultan et al found that active warming during CD
reduces the incidence of hypothermia and shivering. Active warming by forced air or warmed fluid was
recommended by them for elective CD. We also found that bothersome shivering was reduced by using
forced air warming blankets and by fluid warming. Of note, we found fluid warming was more effective in
reducing shivering in our patients.
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Introduction:
Adequate labour analgesia is crucial in minimizing patient morbidity associated with experiencing
(1)
severe pain . A recent analysis of nearly 20,000 deliveries revealed that neuroaxial techniques were
(2)
commonly employed and provided adequate analgesia to over 98% of patients . A common cause of
inadequate analgesia was unilateral block following epidural catheter placement, with an estimated
(3)
incidence of 7-18% . Tests of adequacy of neuraxial blockade include: assessment of patient
symptoms, and sensorimotor testing including sensation to pinprick or temperature, and motor
weakness. However the level of blockade observed often differs depending on the method of
(4)
assessment employed ; thus these techniques can be invasive and unreliable.
In patients receiving an epidural block, sympathectomy occurs prior to sensory block and causes
vasodilation in the lower limbs. An increase in skin temperature in the lower extremities occurs as a
(5,6)
. The primary objective of this study was to demonstrate that in patients
consequence of vasodilation
experiencing unilateral block after epidural catheter placement, the use of a thermal imaging camera
would allow for early detection of asymmetric lower extremity temperature.
Methods:
This is a prospective, observational cohort study. After receiving institutional Research Ethics Board
approval, consenting patients requiring epidural top-up due to unilateral blockade were included. Prior to
the administration of additional local anesthetic, the skin temperature was assessed over the first
webspace of each foot, between the first and second toes on both sides with the FLIR i7 thermal
imaging camera (FLIR systems USA). Along with temperature measurements, patient-reported side of
worse pain (left versus right) was also recorded.
Results:
Eight patients were included in this study, of which 7 had unilateral blockade (one patient had equal
block and was erroneously included). In all patients with unilateral block the side of worse pain had a
lower temperature (Table 1). The largest difference in temperature observed was 9.9°C and the
smallest difference was 1.1°C. In the patient erroneously included the difference in lower extremity
temperature was 0.4°C. Discussion:
In this pilot study we were able to demonstrate that the FLIR i7 thermal imaging camera can be used for
fast, non-invasive, and objective detection of temperature asymmetry in patients with unilateral epidural
blockade. Future studies are needed to validate this technology in a larger cohort, and to examine
whether reversibility of temperature asymmetry is associated with rectification of unilateral blockade. We
conclude that thermographic imaging may allow for early detection of unilateral epidural blockade before
the patient experiences significant pain and morbidity.
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Table 1: Side of worse pain and lower extremity temperature in women receiving epidural blockade for
labour analgesia
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Introduction
Labour epidurals are the gold standard for pain management during labour and delivery. The internet
and social media are being increasingly used by the general population, including pregnant women and
1
their families, as a health information resource and a forum to share their opinions and experiences .
The objective of our study is to characterize the communication that occurs on social media, specifically
within Twitter news and social media platform, on the topic of labour epidurals. This study examines the
frequency with which labour epidurals are discussed, which topics and themes dominate the discussion,
what type of information is being shared, and what type of users are sharing the information.
Methods
This was a cross-sectional and prospective analysis of publicly available micro-posts or “tweets” from
the Twitter social media platform on the topic of labour epidurals. Our mixed-method analysis uses both
quantitative and qualitative analysis. “Epidural” in the English language was the search term after
preliminary pilot searches, as it allowed for an adequate number of search results specific to the topic.
We used the social media analytical software Netlytic© to collect the search result data. This software
was programmed to retrieve the last 1000 results, starting on September 1, 2016, and then
prospectively collect results every fifteen minutes for the next week. Results were manually screened,
only those with specific reference to labour epidurals were further analyzed. Netlytic© analyzed and
organized tweets into categories based on the keywords contained within them and to determine which
users were the most common posters on the topic . We also determined how many posts contained an
enhancement (link to article/website, or multimedia). Lastly, we determined whether the post was being
re-shared or a “retweet”, i.e. Twitter knowledge dissemination.
Results
We retrieved 2,224 total micro-posts on Twitter. After screening, 1,608 tweets reference labour
epidurals. The number of unique users who tweeted on the topic of labour epidurals was 1,375. The
dataset included 435 tweets that were disseminated. The most commonly retweeted post was shared
170 times. The dataset contained 338 tweets that contained publicly accessible enhancements. The
most commonly used keywords determined through Netlytic© Software were song (n=173), pain
(n=147), back (n=143), birth (n=127) and labor (n=117). The most common categories of tweets were
tweets describing bad feelings (129 tweets), tweets describing good feelings (95 tweets), and tweets
with a reference to time (52 tweets).
Discussion
Social media and Twitter have served as platforms for communication on the topic of labour epidurals
and this study has provided insight into the characteristics of this communication. Knowing what
communication occurs on social media around the topic will help to tailor our patient education efforts.
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Introduction
In Canada, the pattern of uterotonic usage for the management of postpartum hemorrhage (PPH) is
largely unknown. A recent retrospective study in the United States using so called 'big data' suggests
the pattern of secondary uterotonics is highly variable.1 Oxytocin is the primary uterotonic agent used in
the prevention of PPH,1,2 however, Canadian uterotonic usage (as compared to the United States) is
more varied and complex due to the presence of carbetocin as an alternative to oxytocin. Canada is the
only country to recommend carbetocin in PPH management as part of obstetric practice guidelines.2-5
The objective of this study was to determine the pattern of uterotonic usage in obstetric hospitals in
Canada.
Methods
Institutional REB approval was obtained for the conduct of this prospective observational study. The
study data was collected via an electronic survey. The target group consisted of Chiefsor Directors of
Obstetrics and Gynecology, and Obstetric Anesthesia at university-associated obstetric hospitals across
Canada. Email addresses were obtained via medical school/university hospital websites. The survey
was sent out electronically by the program ‘SurveyMonkey’ during the period November 2016 to
January 2017. Two reminder emails were sent. Data on the size of facility including number of deliveries
per year, epidural/cesarean delivery (CD) rate, institutional PPH rate, and usage of utertonic agents
were collected. The primary outcome was prophylactic carbetocin versus oxytocin usage after CDs.
Results
The survey was sent to 109 clinicians of which 34 (31.2%) responded. About 50% responders reported
a delivery rate of 2500-5000/year and an epidural rate of 51-75% in their institutions. 77% responders
reported their institutional CDrate of 21-30%. About 65% responders were unaware of the rate of PPH
in their institution. The first line agent for vaginal deliveries was reported as oxytocin by 91% and
carbetocin by 9% responders. For women at low risk for PPH undergoing CDs, the first-line uterotonic
was reported as oxytocin vs. carbetocin by 66% vs. 34% responders, respectively. For CDs at high-risk
for PPH, the first-line agent was reported as oxytocin by 59% and carbetocin by 41% responders. The
use of second-line uterotonics was also variable amongst institutions with the use of carboprost,
ergometrine and misoprostol reported by 100%, 79% and 79% responders,respectively.
Discussion
Our study reinforces the lack of a unified approach to the use of oxytocin, carbetocin and second-line
uterotonics for PPH management. It echoes the findings of Bateman et al in the United States.1 An
evidence-based approach to uterotonic usage, as well as consensus of obstetricians and
anesthesiologists is warranted in order to improve the management of PPH due to uterine atony.
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Introduction: A stepwise quality assurance initiative was undertaken leading to the development of a
perioperative surgical home focused on total knee (TKA) and total hip (THA) arthroplasties.
Implemented over three phases, our final phase (Phase III) incorporated a standardized post-discharge
analgesia care plan and ERAS initiatives that complemented a prior introduced standardized postoperative inpatient analgesia pathway (Phase II). We present our Phase III findings with comparisons to
previously implemented Phase I (standard of care) and Phase II pathways.
Methods: Categorization of quality assurance provided ethics review exemption. Sixty patients were
recruited for each phase. Baseline pain assessments and Quality of Recovery (QoR) scores were
acquired preoperatively. American Pain Society patient outcome questionnaires and numerical rating
scale (NRS) pain scores were completed and acquired daily during inpatient stay. QoR scores were
acquired on postoperative day (POD) 1 and day of discharge. Additional pain assessments were
completed on post-discharge days (PDD) 1, 3 and 5 and a final QoR score acquired on PDD 5.
Discharged patients were prescribed a standardized analgesia order set incorporating equipotent doses
of opioids, NSAIDS and acetaminophen. Statistical analysis was completed using SPSS 19.0 (IBM,
Armonk NY, USA).
Results: Thirty-seven TKA and 23 THA patients were recruited in Phase III. Median (interquartile range
(IQR)) TKA and THA length of stay (LOS) was 2.26 (0.27) and 2.23 (0.57) days, respectively. This
represented significant reductions (corrected p < 0.017) compared to Phase I (TKA = 3.21 (1.71), THA =
3.08 (0.22)) and Phase II (TKA = 3.22 (0.95), THA = 3.21 (0.22)). All TKA and THA QoR scores
compared favourably or were significantly higher (p < 0.05) than previous phases (Table 1). 18.9% and
30.4% of TKA and THA patients presented with high nausea scores (≥ 5 on 0-10 scale) on POD 1
compared to 45.5% and 54.3% in Phase I and 36% and 26.5% in Phase II, respectively. All TKA and
THA patients were able to perform post-discharge exercises on PDDs 3 and 5 compared to Phase I
where 20% and 30.3% of TKA and THA patients were unable to perform exercises on PDD 3.
Satisfaction with discharge medication pain control was 100% for both TKA and THA patients on PDD
5, an increase from 89.4% (TKA) and 95% (THA), in Phase I patients.
Discussion: The development and execution of a perioperative surgical home and incorporation of
ERAS initiatives reduced LOS significantly and was shorter than the common care pathway goal of 3
days (72 hours). Additionally, PDD 5 QoR had nearly returned to (TKA) or exceeded (THA) preoperative
values. TKA/THA patients expressed high satisfaction in their level of pain control after discharge using
a combination of equipotent opioids, celebrex and acetaminophen.
References:
None
Table 1 Median (interquartile range) quality of recovery (QoR) scores.

TKA = total knee arthroplasty; THA = total hip arthroplasty *Significant (corrected p < 0.017) difference
between Phase II and Phase I; ^Significant (corrected p < 0.017) difference between Phase III and
Phase I; #Significant (corrected p < 0.017) difference between Phase III and Phase II
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Introduction:
Orthotopic liver transplantation (OLT) is one of the most extensive of all abdominal surgeries. Due to the
lengthy and complicated nature of this surgery, as well as the poor health of most OLT patients, the
main focus of perioperative management for these patients is reducing mortality and morbidity. Because
of the paucity of data on pain and its management in OLT, we conducted a retrospective, quality
improvement study aimed at investigating the pain experience and its management for liver transplant
recipients at our centre.
Method:
We conducted a descriptive, retrospective study of OLT recipients at our Centre over a period of 5 years
(January 2011-January 2016). The study was approved by our institution’s Research Ethics Board. We
included adult patients who had no history of chronic pain and were extubated within 48 hours after
surgery. Data was obtained from the hospital Electronic Medical Record (EMR) and patients' charts.
The collected data included patient's demographic information , duration of intubation, preoperative pain
scores and pain medication required, length of hospital stay and pain score after extubation during their
admittance to the ICU and Multi Organ Transplant Unit (MOTS). Data regarding pain management
modalities , type of opioid analgesics , route of administration and opioid related side effects was
collected .
Result: During the study period, 300 patients were identified that received OLT. After excluding those
patients that did not meet the study criteria, the data of 200 patients were included in the analysis. The
patients were 72% male with a mean age of 53.34 years (±11.72) and mean weight 78.24 kg (±18.12).
The mean duration of the surgical procedure was 6.635 hours (±1.65). The mean duration of intubation
in the ICU was 9.93 hours (±0.54), while the mean duration of stay in the ICU was 2.32days (± 2.47).
The mean visual analogue scores (VAS) were: day 1( 3.40 ±1.71), day 2 (4.99 ± 0.11) and day 3 (4.75
±0.12). During their stay in the ICU; 178 patients received intermittent boluses (89%), 9 patients
received a continuous infusion of opioids (4.5%) and 13 patients received PCA (6.5%). Regarding the
type of opioids; 130 patients received hydromorphone (65%), 63 received fentanyl (31.5), and 7
received morphine (3.5%). The mean length of hospital stay was 14.86 days (± 8.60). There were no
reports of serious side effects such as respiratory depression or severe sedation related to the
analgesic medications that were administered.
Discussion: This study reports that OLT patients experience moderate pain during the first 3 days
following extubation. The data obtained from this investigation will help us formulate a better
understanding of post OLT pain and optimize a pain management protocol that is more efficient and
effective.

References:
1- Taner CB, Willingham DL, Bulatao IG, et al. Is a mandatory intensive care unit stay needed after liver
transplantation? Feasibility of fast-tracking to the surgical ward after liver transplantation. Liver Transpl.
2012 ;18:361-9.
2- Moretti EW, Robertson KM, Tuttle-Newhall JE, et al. Orthotopic liver transplant patients require less
postoperative morphine than do patients undergoing hepatic resection. J Clin Anesth. 2002 ;14:416-20.

3- Chen JP, Jawan B, Chen CL, et al. Comparison of postoperative morphine requirements in healthy
living liver donors, patients with hepatocellular carcinoma undergoing partial hepatectomy, and liver
transplant recipients. Transplant Proc. 2010 ;42:701-2.
4- Feltracco P, Carollo C, Barbieri S, et al. Pain control after liver transplantation surgery.
Transplant Proc. 2014 ;46:2300-7.

282556 - EVALUATION OF THREE CONCENTRATIONS OF EPIDURAL BUPIVACAINE FOR POST
OPERATIVE PAIN RELIEF
Author(s)
Anil Agarwal
Sanjay Gandhi Post Graduate Institute of Medical Sciences
Presenting Author
Co-Authors(s)
Mohammad Hashim - SGPGIMS
Sujeet Gautam - SGPGIMS
Introduction: Epidural analgesia is an established method of post-operative analgesia in patients
1
undergoing major abdominal surgery . Post-operative pain management should attempt to relieve both
2
pain at rest and dynamic pain . Dynamic pain relief helps by improving patient’s ventilation, coughing,
3
and mobility . The aim of this prospective, observational trial is to evaluate three concentrations of
epidural bupivacaine with fentanyl for post-operative pain relief in patients who had undergone major
abdominal surgery.
Methods: Following ethical committee approval and informed consent, patients (20-65 yrs) of either
sex, ASA physical status I or II, scheduled for major abdominal surgery with planned upper abdominal
incision under general anaesthesia and thoracic epidural analgesia, were included in the study. Patients
were randomly assigned into three equal groups of 30 each; groups received intra operative and postoperative epidural infusion with a solution containing either 0. 0625%, 0. 1% or 0. 125% bupivacaine
-1
with 1 μg ml fentanyl at a rate of 0. 1ml/kg/ hr through an 18G thoracic epidural catheter placed at T8-9
or T9-10 intervertebral space and were labelled as Group A, B and C respectively.
Primary outcome measures were postoperative pain during lying supine (rest pain), coughing and rising
from supine to sitting position (i.e. dynamic pain); secondary outcome measures were post-operative
nausea and vomiting (PONV), sedation and respiratory depression. Assessment of pain was done by a
visual analogue scale (VAS); 0= no pain, 10= worst imaginable pain.
Results: Bupivacaine 0.1% and 0.125% provided significantly better pain relief at rest, deep breathing,
coughing and sitting than bupivacaine 0.0625%. The incidence of hypotension was significantly higher
in the bupivacaine 0.125% group as compared to the other groups; the incidence of other side effects
like PONV, motor block and pruritis was found to be highest in the bupivacaine 0.125% group as
compared to the other groups, though the difference wasn’t significant.
Discussion: Bupivacaine 0.1% and 0.125% provided significantly better pain relief (static and dynamic)
than bupivacaine 0.0625%; however bupivacaine 0.125% was associated with significantly higher
incidence of side effects. Hence we recommend epidural infusion of bupivacaine 0.1% with 1 µg/ml
fentanyl for post-operative pain management in patients undergoing major abdominal surgery.
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High frequency spinal cord stimulation treatment attenuates increases in spinal glutamate release and
spinal miniature excitatory postsynaptic currents in rats with spared nerve injury-induced neuropathic
pain.
Abstract
10K high-frequency spinal cord stimulation (HF-SCS) is a potential paresthesia-free treatment for
chronic pain. However, its mechanisms of action remain unknown. The objectives of this study were to
assess spinal glutamate release and quantify spinal miniature excitatory postsynaptic currents in spared
nerve injury (SNI) rats receiving HFSCS treatment. All experimental protocols were reviewed and
approved by the Institutional Animal Care and Use Committee from the hospital. SCS electrodes
delivered to the T10/T11 dorsal columns of naïve or SNI rats. The glutamate concentrations in the
cerebrospinal fluid were measured by microdialysis at one after SNI. The glutamate transporter activity
was measured by sodium-dependent uptake of glutamate in membrane preparations isolated from the
ipsilateral dorsal horn of the spinal cord. The miniature excitatory postsynaptic currents (mEPSCs) from
neurons in lamina II of the rat dorsal horn were recorded by patch clamp to assess spontaneous
synaptic activity after spared nerve injury (SNI).
One week after SNI, glutamate concentrations in the cerebrospinal fluid were elevated. Consistent with
this finding, the frequency of mEPSCs doubled, indicating heightened glutamate release from primary
afferents or spinal interneurons. The levels of glutamate transporters were not significantly increased or
even decreased by western blots analysis. The transmitter transporter activity was slightly increased.
HFSCS treatment attenuated SNI induced-mechanical alloynia and increased transmitter uptake
resulting in lowered extracellular glutamate. Moreover, Treatment with the HFSCS led to a decrease in
the frequency of mEPSCs after SNI. Adding the mGluR5 antagonist MPEP to the slices reduced the
frequency of mEPSCs further, consistent with the idea that mGluR5 activation after SNI was partially
reversed by HFSCS.
We concluded that HFSCS treatment reduces mechanical-allodynia and rebalancing glutamate release
and uptake after SNI.
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Figure 1

Glutamate transport activity measured in membrane preparations of the ipsilateral dorsal horn of naïve
rats and rats 1 week after SNI (N=5). HFSCS treatment increased the transmitter activity. + p<0.05,
compared to SNI+NoSCS.
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Introduction:
The introduction of laparoscopic cholecystectomy by Phillipe Mouret in Lyon, 1987 has restructured the
treatment of gall stone disease, though some prefer to credit the German surgeon Erich Mühe for the
same(1). Laparoscopic cholecystectomy has improved surgical outcomes in terms of short operative
time, early mobilization and fast recovery, less post operative pain and complications, shorter hospital
stay and early return to work as compared to open cholecystectomy(2).
Conventionally, regional techniques, such as low thoracic epidural and lumbar subarachnoid block have
been used for laparoscopic surgery primarily in patients with significant comorbidities (3). We aim to
establish the feasibility of this approach in more patients along with the use of dexmedetomidine or
ketamine as sedative agents to manage shoulder pain.
Methods:
After approval by the research ethics committee, the study was carried out in fifty ASA I and ASA II
female patients, aged between 18 and 50 years, posted for elective laparoscopic cholecystectomy, in a
randomized controlled manner. Patients in both the groups were administered bupivacaine
hydrochloride 17.5 mg (3.5 ml) in 8% dextrose intrathecally with intravenous sedation as per following
allocation:
Group A (n=25) received intravenous injection of dexmedetomidine one µg/kg bolus followed by infusion
at the rate of one µg/kg/hr
Group B (n=25) received Injection ketamine 0.5mg/kg bolus followed by infusion at the rate of 0.5
mg/kg/hr intravenously.
The patients were assessed for postoperative pain (abdominal as well as shoulder) using the visual
analogue scale (VAS), the requirement of first dose of supplemental analgesia, and the total analgesic
requirement in the first twenty four hours of postoperative period. Patients were also assessed for any
adverse events such as nausea, vomiting, urinary retention etc.
Results:
The requirement of rescue analgesic was higher in group A and the difference was highly significant (p
0.005). The occurrence of intraoperative shoulder pain as well as adverse effects like bradycardia,
hypotension, nausea and vomiting and respiratory discomfort was significantly higher in group A, as
suggested by p value < 0.05. While comparing abdominal and shoulder pain scores in both the groups,
better pain scores were observed in group B (p 0.03 at one hour and p 0.02 at two hours).There was no
difference in the mean postoperative analgesic requirement in twenty four hours in both the groups(p
1.00)
Discussion :
No patient required conversion to general anaesthesia for the surgery. The incidence of shoulder pain
and other adverse effects was found to be less in the group which received ketamine, hence suggesting
that ketamine is a more suitable agent in terms of sedation, analgesia and maintenance of optimal
haemodynamics. More research is needed to establish more concrete results and fine tune the sedation
protocols.
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INTRODUCTION
Pain is a global health problem. In 2011, the World Medical Association passed a resolution asserting
that people in pain have a right to appropriate pain management and that the denial of pain treatment
may be medically unethical (1,2). Despite this, effective post-operative analgesia is lacking in
developing countries. We studied: 1) Practice: what is the quality of post-operative analgesia for
patients in a university teaching hospital in a developing country? 2) Perceptions: are patients satisfied
with their post-operative analgesia?
METHODS
This observational study was approved by the authors' institutional Research Ethics Boards. Consenting
adult patients undergoing major abdominal, thoracic, or orthopedic surgery were recruited. Participants
were able to withdraw from the study at any time. On post-operative day 2, participants were
administered the International Pain Outcomes (IPO) questionnaire (3), as well as a brief questionnaire
developed by Scott et al. to assess patient attitudes towards post-operative pain (4).
RESULTS
91 patients were recruited; 83 (91%) completed the questionnaire.
Practice: 45 (54%) patients received pre-emptive analgesia, 8% received no post-operative analgesia.
The mean dose of intra-operative narcotics patients received under a general anesthetic was 5.1 (+/1.2) mg of intravenous morphine and 102.9 (+/-13.6) mg of intravenous fentanyl. On average, the worst
post-operative pain on the numeric rating scale was 6/10 (+/- 2) and the least 3/10 (+/- 1). 44% (+/22%) of the time patients were in severe pain, with an interference score of 5/10 (+/- 2) with regards to
their ability to do activities in bed, such as turning or sitting.
Perceptions: 54% (+/- 21%) of patients felt they received adequate pain relief, and 71% felt that more
pain treatment was not necessary. 57% of patients felt pain should not be taken away completely, and
76% felt that they should put up with some pain rather than complain.
DISCUSSION
With 8% of patients receiving no post-operative analgesia, standards of post-operative analgesia at the
univeristy teaching hospital in the developing country in which we conducted our study would not meet
generally accepted practice in Canada. That 71% of patients felt that their post-operative analgesia was
adequate despite an activity interference score of 5/10 may be due to cultural perceptions that pain is
necessary and patients should not complain. These results can be used as a baseline to evaluate future
interventions in pain management at this university teaching hospital.
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Introduction: Transversus abdominis plane (TAP) blockade has been utilized to reduce postoperative
pain and opioid consumption for a variety of surgical procedures however the optimal approach remains
unclear (1-3). This trial examined the effectiveness of continuous TAP blockade via surgically placed
catheters at reducing postoperative hydromorphone requirements following open nephrectomy.
Methods: Research Ethics Board Approval was obtained for this study. Forty-eight patients undergoing
open nephrectomy were randomized in a double-blinded, placebo-controlled trial to receive 15 ml every
4 hours with 3 ml/h continuous infusion of 0.2% ropivacaine (Group R, n=24) or 0.9% NaCl (Group NS,
n=24) via a multi-hole catheter that was surgically placed in the TAP under direct visualization.
Catheters were initiated with a bolus of 20ml of 0.25% bupivacaine (Group R) or 20ml of 0.9% NaCl
(Group NS). All patients received a standard general anesthetic and multimodal postoperative analgesia
consisting of patient controlled analgesia hydromorphone and acetaminophen. The primary outcome,
measured in the post-anesthetic care unit, at 6, 12, 24, 36 and 48h, was hydromorphone usage.
Secondary outcomes included visual analogue scores at rest and with movement, incidence of
postoperative nausea and vomiting, sedation, time to return of bowel function, time to ambulation, and
time to discharge.
Results: Patients in Group R used less hydromorphone at all time intervals which reached significance
between 12-24 hours (Group R 4.13mg +/- 3.01mg, Group NS 6.08mg +/- 4.30 mg, p= 0.04) (Table 1) .
VAS scores did not differ significantly between the study and control groups at any time point (Figure 1).
During the 48 hour assessment period, 44% of subjects in Group R and 47% of subjects in Group NS
reported nausea or vomiting. No subjects in either group exhibited excessive sedation and the presence
of a TAP catheter did not significantly influence the time to discharge, ambulation or to first bowel
movement.
Conclusion: Continuous TAP blockade via a surgically placed catheter is effective at sparing opioid
and offers an opportunity for improving consistency in postoperative analgesia as part of a multimodal
analgesic regimen.
References:
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Table 1

Interval hydromorphone consumption. Data is presented as mean (standard deviation). Group R =
experimental group, those receiving ropivicaine boluses through TAP catheter Group NS = placebo
group, those receiving normal saline boluses through TAP catheter * Statistically significant difference at
this time point, significance inferred at p ≤ 0.05
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Introduction:
Ketamine, a non-competitive antagonist of the N-methyl-D-aspartate (NMDA) receptor has been shown
to have anti-nociceptive effects. It has been used clinically as an opioid-sparing agent, compounded into
oral capsules. Ketamine has hallucinogenic properties creating significant safety concerns regarding
cognitive impairment and psychomimetic effects. Previous studies showed that IV ketamine starts to
impair memory at plasma concentrations of 80 ng/ml (336 nM). This study is designed to measure the
plasma concentrations of ketamine and its active metabolite, norketamine, in ambulatory chronic pain
patients taking low dose oral ketamine capsules.
Methodology:
The study was approved by our institution’s REB. The study population was adults with chronic
neuropathic pain. They were already taking oral ketamine for the previous 1-6 months. From Day1 to
Day 7, subjects took oral ketamine 10 mg TID. On the morning of Day 7 , 5 mL of blood was collected
from an antecubital vein at time Zero (before AM ketamine dose ) ,and at 30, 60, 90 and 120 minutes
subsequently. On Day 8, the dosage was increased to 20 mg TID ; serum collection was repeated as
above on Day 14. Side effects were recorded at each time period. Samples were centrifuged at 120
minutes, and EDTA plasma was stored at -20 ℃ until analysis. The assay was performed by ultraperformance liquid chromatography (UPLC) with a solid phase extraction methodology.
Results:
Eleven patients (9 F, 2 M) were recruited between December, 2013 and December, 2015. Mean age
50.4 years (±2.82), mean weight 90.9 kg (± 4.37) and mean BMI 32.5 (± 1.87). On Day 7, the peak
plasma concentration for ketamine occurred at 30 min 25.3 nM (±22.17) and for norketamine 166.1 nM
(±131.65). On Day 14, peak plasma concentration for ketamine and nor-ketamine occurred at 60 min
33.2 nM ±(14.07) and 249.02 nM ±(138.79) , respectively. At all points, the plasma concentration of
norketamine was around 7.5 times more than that of ketamine. At 20 mg dose, 27% of the participants
reported mild dizziness while 18 % reported out-of-body experiences.
Discussion:
This pilot study demonstrated that following ingestion of a standardized oral ketamine dose (either 10 or
20 mg TID), plasma concentrations of both ketamine and norketamine remain below levels previously
determined to cause psychomimetic effects. Oral ketamine is rapidly converted to norketamine . Safe
concentrations of norketamine have not yet been determined and should be a focus of future studies to
confirm the safety of long-term oral ketamine.
References:
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Plasma level of ketamine and norketamine after 10 and 20 mg of oral ketamine medication
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INTRODUCTION: The endotracheal tube (ETT) and laryngeal mask airway (LMA) have found
widespread use in the operating room (OR) but are also linked to potential complications including
trauma to the lips, teeth, tongue, and laryngeal structures [1]. More specifically, high cuff pressures
(>30cm H2O for ETT, >60cm H2O for LMA)have been shown to be associated with sore throats,
mucosal ulcers, tracheal stenosis, and vocal cord paralysis [2,3]. Studies have shown decreased
incidence of these events with use of a cuff manometer [4,5]
The 2015 Canadian Anesthesiologists’ Society (CAS) “Guidelines to the Practice of Anesthesia” added
a cuff pressure manometer to the list of “immediately available” monitors[6]. As such, our department
acquired two cuff manometers in each operating room sterile core. The objective of this quality
improvement (QI) study was to measure ETT and LMA cuff pressures and survey resident and staff
anesthesiologists about their use of the cuff manometer.
METHODS: Following institutional research ethics opinion that this QI initiative did not constitute human
participant research, we performed an observational study at two tertiary health care centres between
April and May 2016. All operating rooms were visited once a day. When present, ETT or LMA cuff
pressures were measured in adults (>18 years) having elective, non-cardiac surgery. An anonymous
survey regarding cuff measurement practices was also completed at the same time. Exclusion criteria
included use of nitrous oxide, previous tracheal, laryngeal, or neck surgery.
RESULTS: 129 ETT and LMA cuff measurements revealed 28.7% of ETT and 57% of LMA pressures
(Figure 1) were higher than the recommended maximum. 66 individual survey responses were
recorded. Palpation was the most popular method to determine appropriate ETT cuff pressure (43.1%)
compared to minimum occlusive pressure for LMA (44.3%). Over half (51.5%) of respondents were
aware of the presence of cuff manometers; over three-quarters (75.8%) reported using the manometer
once a month or less. 87.9% of respondents would use a manometer more often if more readily
available.
DISCUSSION: Following the addition of cuff manometer use to CAS Guidelines, over a quarter of ETT
and half of LMA cuff pressures were found to be higher than recommended. Most users surveyed
reported rarely or never using the cuff manometer. More frequent use of the manometer would occur if it
was more accesible. Due to the wide range of potential adverse effects from cuff over-inflation, one
could consider a simple system-wide solution of providing cuff manometers in every operating room.
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Histogram of cuff pressure measurements. Maximum recommended pressure for ETT is 30cm H2O and
LMA is 60cm H2O

281401 - COMPARISON OF REGISTERED AND REPORTED OUTCOMES IN RANDOMIZED
CLINICAL TRIALS PUBLISHED IN ANESTHESIOLOGY JOURNALS
Author(s)
Jeffrey T. Chow
The University of Western Ontario
Presenting Author
Co-Authors(s)
Philip Jones - The University of Western Ontario
Miguel Arango - The University of Western Ontario
Jason Fridfinnson - The University of Western Ontario
Nan Gai - The University of Western Ontario
Kevin Lam - The University of Western Ontario
Timothy Turkstra - The University of Western Ontario
Introduction: Randomized clinical trials (RCTs) provide high quality evidence for clinical decisionmaking. Trial registration is one of the many tools used to improve the reporting of RCTs by reducing
publication bias and selective outcome reporting bias. The purpose of our study was to examine
whether RCTs published in the top six general anesthesiology journals were adequately registered and
whether reported primary and secondary outcomes corresponded to the originally registered outcomes.
Methods: Following a pre-specified protocol, an electronic database was used to systematically screen
and extract data from RCTs published in the top six general anesthesiology journals by impact factor
(Anaesthesia, Anesthesia & Analgesia, Anesthesiology, British Journal of Anaesthesia, Canadian
Journal of Anesthesia, and European Journal of Anaesthesiology) during the years 2007, 2010, 2013,
and 2015. A manual search of each journal’s Table of Contents was performed (in duplicate) to identify
eligible RCTs. An adequately registered trial was defined as being registered in a publicly available trials
registry prior to the first patient being enrolled with an unambiguously defined primary outcome in the
registry entry. For adequately registered trials, the outcomes registered in the trial registry were
compared with the outcomes reported in the manuscript, with outcome discrepancies documented and
analyzed by the type of discrepancy.
Results: Over all four years, there were 869 RCTs identified with 102 RCTs determined to be
adequately registered (12%). The proportion of adequately registered trials increased over time, with
38% of RCTs being adequately registered in 2015. The most common reason in 2015 for inadequate
registration was registering the RCT after the first patient had already been enrolled. Among adequately
registered trials, 92% had at least one primary or secondary outcome discrepancy. In 2015, 42% of
RCTs had at least one primary outcome discrepancy while 90% of RCTs had at least one secondary
outcome discrepancy.
Discussion: Despite trial registration being an accepted best practice, RCTs published in
anesthesiology journals have a high rate of inadequate registration. While mandating trial registration
has increased the proportion of adequately registered trials over time, there is still an unacceptably high
proportion of inadequately registered RCTs. Among adequately registered trials, there are high rates of
discrepancies between registered and reported outcomes, suggesting a need to compare a published
RCT with its trial registry entry to be able to fully assess the quality of the study. If clinicians base their
decisions on evidence distorted by outcome switching, patient care could be negatively affected.
References:
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Table 1 – Abbreviated Description of Adequately Registered Trials and Their Associated Outcome
Discrepancies
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The association of polypharmacy with outcomes and resource use after major elective noncardiac
surgery: a population based cohort study
Background
Polypharmacy, defined as concurrent use of >5 prescription medications,1 is highly prevalent in older
patients, and continues to increase. In non-surgical settings, polypharmacy is associated with
complications, disability, falls and decreased survival.2 Older patients are the fastest growing
demographic in the surgical setting, however, evidence describing the epidemiology and outcomes
associated with polypharmacy in the perioperative period is lacking. Small, single center, studies
suggest that polypharmacy is associated with poor in-hospital outcomes;3 population-level studies
reporting longitudinal outcomes are not available. Therefore, our objective was to describe the
association between polypharmacy and outcomes following major elective noncardiac surgery in a
population-level sample of older patients enrolled in a universal pharmacare program. Our secondary
objective was to identify relevant effect modifiers to distinguish a higher-risk stratum of patients who
might benefit from future intervention.
Methods
Ethics approval for this historical cohort study was obtained. We identified all patients aged >66 years
on the day of their first intermediate to high risk elective noncardiac surgery between 2002-2014.
Polypharmacy was identified from linked Ontario Drug Benefit records and was defined as receipt of >5
unique prescription medications in the 6 months prior to surgery. Unadjusted and multilevel,
multivariable regression analyses, clustered at the hospital-level, which adjusted for sociodemographic
factors, baseline risk of mortality, comorbidities, ASA score, historical healthcare resource use patterns,
and procedural details were used to estimate the independent association between polypharmacy and
90-day survival (primary outcome), patient safety events, length of stay, discharge disposition, falls and
costs of care (secondary outcomes). We also tested a fractional polynomial function to determine the
best continuous representation of the number of drugs, and interaction terms between polypharmacy
and postulated effect modifiers.
Results
We identified 266 499 patients, of whom 188 996 (70.9%) had polypharmacy. The mean number of
prescription drugs per patient was 7.6 (SD 5.0). 5 110 (2.8%) of patients with polypharmacy died within
90 days of surgery; 1 012(1.4%) of non-polypharmacy patients died. Following adjustment for
confounders, polypharmacy was independently associated with a decreased survival (HR 1.23, (95%CI
1.14-1.32). A linear function was the best continuous fit; for every additional medication, risk of death
increased by 1% (P < 0.0001). Frailty and age were significant effect modifiers. Polypharmacy was also
significantly associated with all secondary outcomes (Table).
Conclusions
Polypharmacy is present in most older patients having elective surgery. Independent of important
confounders, polypharmacy is significantly associated with decreased survival, increased complications,
and increased resource use after major elective noncardiac surgery. Patients with polypharmacy who
are frail and younger polypharmacy patients are at significantly increased risk. Interventional studies to
address polypharmacy before surgery in high risk patients are warranted.
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Introduction: Diabetic patients have higher rates of postoperative hyperglycemia and morbidity . There
is limited evidence showing the utility of preoperative hemoglobin A1c (HbA1c) in predicting
postoperative hyperglycemia and patient outcomes. Our study aimed to determine whether diabetic
patients enrolled in an Enhanced Recovery After Surgery (ERAS) program were appropriately optimized
prior to their elective surgery via preoperative HbA1c, whether HbA1c correlated with postoperative
hyperglycemia, and the association between hyperglycemia and morbidity.
Methods: After obtaining local ethics approval, a retrospective chart review was performed on patients
enrolled in our ERAS program for elective colorectal resection (CR) and radical cystectomy (RC) at our
tertiary hospital from November 2013 to April 2016 (N=363 for CR, N=122 for RC). American College of
Surgeons National Surgical Quality Improvement Program (ACS NSQIP) defined comorbidity (including
diabetic status), 30-day postoperative complications, and length of stay (LOS) were determined, as well
as the highest glucometer reading for postoperative day (POD) 0,1,2,3, and the most recent
preoperative HbA1c for diabetic patients. We grouped patients based on HbA1c values: 4.5-6.0%
(normal), 6.1-7.0%, 7.1-8.5%, >8.5%, and compared the peak postoperative glucometer reading.
Severity of hyperglycemia was determined by peak postoperative glucometer (4.4-6.7 mmol/L normal,
6.8-8.9 mild, 9.0-11.1 moderate, >11.1 severe). We compared the rate of postoperative complications
and mean LOS between groups with varying severity of hyperglycemia. Comparisons between groups
were done using Student’s t-test or Fisher’s Exact test.
Results: Prevalence of diabetes was 13%, N=64 (N=41 for CR, N=23 for RC). 39% of CR and 41% of
RC had a preoperative HbA1c of 7.1-8.5%. 15% of CR and 14% of RC had an HbA1c of >8.5%. 13% of
CR and 5% of RC had a normal HbA1c. Preoperative HbA1c positively correlated with peak
postoperative glucometer reading and therefore predicted the degree of hyperglycemia (see figure).
81% of CR and 100% of RC diabetic patients had severe postoperative hyperglycemia. In the CR
cohort, diabetics with moderate-severe hyperglycemia had a complication rate of 21.1% and mean LOS
of 10.2 days, versus 17.1% (p=0.64) and 6.9 days (p=0.04) for non-diabetics with normal-mild
hyperglycemia (N=146). In the RC cohort, diabetic patients with moderate-severe hyperglycemia had a
complication rate of 47.8% and mean LOS of 10.1 days, versus 14.3% (p=0.01) and 8.8 days (p=0.47)
for non-diabetics with normal-mild hyperglycemia (N=35).
Discussion: The majority of diabetic patients had poorly controlled diabetes prior to elective CR or RC
surgeries at our hospital, and experienced severe postoperative hyperglycemia. Higher preoperative
HbA1c predicted worse postoperative hyperglycemia. Diabetic RC patients all developed severe
hyperglycemia and had a high rate of complications. Routine HbA1c testing, improved preoperative
optimization, and tighter perioperative glucose control are required for diabetic patients at our center.
References:
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Glucometer on y-axis in mmol/L. Bar graphs represent mean with 95% confidence intervals as error
bars. Normal preoperative HbA1c under RC has no error bars due to N=1.
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ABSTRACT
Objective:
Total knee and hip arthroplasty (TKA and THA) are two of the most common orthopedic procedures in
1,2
North America . Both are accompanied by substantial blood loss, often requiring allogenic blood
3
transfusion . It is desirable to reduce the need for blood transfusion as it may be associated with
increased morbidity and mortality. Tranexamic Acid (TXA) is an inexpensive antifibrinolytic with a recent
4,5,6
. It has been studied in orthopedic patient populations in multiple
increase in perioperative usage
randomized clinical trials and systematic reviews which generally show a decrease in intraoperative
4,5
blood loss and postoperative blood transfusions . Although these studies did not detect an increased
risk of venous or arterial thromboembolic events, apprehension does remain of this possible risk as a
result of systemic administration. These concerns have prevented universal uptake of TXA in primary
3
THA & TKA . It is therefore attractive to investigate alternative administration routes for TXA, at doses
less than that used intravenously, which may have the potential to reduce bleeding while minimizing
systemic uptake. This study aimed to assess the efficacy of low dose intra-articular TXA for reducing
estimated blood loss after primary THA & TKA.
Methods
After ethics approval was obtained, 140 patients were recruited in this study after screening, stratified by
gender for THA and TKA (70 each). They were randomized to either receive 0.5 G of TXA in 50 ml NS
or 50 ml of NS injected intra-articularly after closure of the joint capsule during surgery. Hemoglobin, Ddimer and troponin levels were checked on postoperative day one and two. Blood loss was estimated
based on the drop in Hg compared to preoperative values. Patients were also assessed for any
thromboembolic complications, blood transfusions and any other postoperative complications up to 90
days post procedure.
Results
The mean and median calculated blood loss was 1.187L (SD of 0.409L) and 1.245L (range -0.47 to
1.88L) respectively in the control group and 0.893L (SD of 0.234L) and 0.874L (range 0.417-1.457L)
respectively in the TXA group in subjects undergoing TKA. The p-value for this result was significant at
0.000016. The difference in hemoglobin concentration also was statistically significant with a p-value of
0.000013. However, the difference in estimated blood loss between the THA study and control groups
was not statistically significant. D-dimer values were significantly lower in the TXA group compared to
the control group. There was no difference in serum troponin levels, blood transfusion rates and other
complication rates between groups.
Discussion and Conclusion
Intra-articular TXA in a low dose (0.5G) is effective in reducing estimated blood loss in patients
undergoing TKA. D-dimer values were lower in the TXA group suggesting that it is effective in reducing
fibrinolysis at this dose.
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Introduction: Cesarean Section (CS) is the most common type of in-hospital surgery not included in
the National Surgical Quality Improvement Program (NSQIP). A pilot study at a local hospital suggested
about 8% of women had a surgical site infection (SSI) within 30 days after CS, and this was significantly
higher than the SSI rate determined from in-hospital data likely due to discharge on day 2/3 post
cesarean before SSI appears. Providing healthcare providers with frequent validated outcome
measures supports ongoing quality improvement, yet not all hospitals have access to such
information.We aimed to develop and assess low-cost hospital-specific ‘SQOR sheets' (surgery quality
outcomes reports) for proxy measures of SSI rates using central administrative databases.
Methods: Following local Research Ethics Board Approval, and using a central hospital discharge
database (DAD) for 2004-2013, we defined a cohort of 102,236 CS and a control group of 230,212
spontaneous vaginal deliveries. This data was then linked using de-identified unique patient numbers
with provincial pharmaceutical dispensing data and medical services billing data from the provincial
central administration database. We calculated 3 proxy measures related to SSIs in the 30-day window
after delivery: the percent of women a) dispensed cephalexin, cloxacillin or clindamycin; b) prescribed
any systemic antibiotics and seen by a physician who coded a diagnosis potentially SSI-related within 01 days before prescription; and c) had a relevant microbiology assay performed, potentially SSI-related,
recorded by laboratories in billing data. Percentages in both groups, CS and control, are each the sum
of false positive event rates (not markers of infections) plus true positive infection rates. Assuming false
positive rates are similar, the rate difference between the CS cohort and controls estimates the
increased risk of proxy events due to CS.
Results: We observed average annual declines of 2.3-2.8% in the 3 metrics in the CS cohort across the
province (see Figure). There were different patterns of decline among different hospitals.Rate
differences were as follows: Antibiotic use fell from 13.0% (95% confidence interval: 12.3 to 13.7) in
2004, to 9.3% (95% CI: 8.7 to 9.9) in 2013. SSI-related diagnosis, from 4.5% (95% CI: 4.1 to 4.9) to
3.5% (95% CI: 3.2 to 3.9). Microbiology assays potentially related to SSIs, from 4.9% (95% CI: 4.5 to
5.4) to 3.6% (95% CI: 3.2 to 4.0).
Discussion: As the data also contains unique hospital identifiers, each hospital’s progress towards
fewer SSIs can be inexpensively monitored using administrative data. A record-linkage study comparing
NSQIP validated SSIs with proxy measures in administrative data after other types of surgery is planned
to assess the accuracy of administrative data proxy measures. Nevertheless, comparisons among
hospitals and over time are likely to be valid assuming consistency of the administrative data.
References:
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Background: Myocardial injury is a frequent complication of non-cardiac surgery that is associated with
increased morbidity and mortality.[1] Emerging data suggest a potential association between increasing
preoperative heart rates and increased risks of postoperative myocardial infarction.[2] A better
understanding of this relationship may help determine appropriate targets for perioperative heart rate
reduction with negative chronotropic drugs such as beta-blockers. We therefore conducted a single
institution retrospective cohort study to evaluate the adjusted association between preoperative heart
rate and myocardial injury in patients undergoing elective non-cardiac surgery.
Methods: Patients undergoing elective non-cardiac surgery at a tertiary care multisite healthcare system
from 2008-2014 were included in the study. Following institutional research ethics approval, study data
were obtained from linked institutional electronic databases. Myocardial injury was defined as a peak
postoperative troponin I ³0.03 ng/ml or an ICD-10 code indicating a postadmission myocardial infarction.
Preoperative heart rate data were obtained during the outpatient preoperative clinic visit and
categorized as < 60, 60-69, 70-79, 80-89 and ≥90 beats/min. The adjusted association between heart
rate and myocardial injury was evaluated using multivariable logistic regression modeling. Covariates in
the model included age, sex, ASA-PS class, comorbidities (e.g., coronary artery disease, heart disease,
diabetes, anemia, smoking), preoperative medications (e.g., beta-blockers, non-dihydropyridine
calcium-channel blockers, aspirin, ace-inhibitors statins) and surgical procedure. To assess the
robustness of the results, several sensitivity analyses were performed. These analyses included
modeling heart rate using fractional polynomials, excluding patients on negative chronotropic drugs, and
accounting for missing heart rate data with inverse probability weighting.
Results: The analysis included 41,138 patients, of which 4,856 patients (11.8%) suffered myocardial
injury. There was no clinically significant difference in median heart rates between patients with or
without myocardial injury [72 IQR(63-83) vs 73 IQR(65-82), p < 0.001]. Patients with a preoperative
heart rates ≥90 beats/min had a significantly higher adjusted odds of myocardial injury compared to
patients with heart rates < 60 beats/min (OR 1.21, 95%CI 1.06-1.39, p=0.005). This result was
consistent across all sensitivity analyses. Of note, when fractional polynomials were used to evaluate
the association between heart rate and myocardial injury, this association appeared to be “J-shaped”
(see figure 1).
Conclusion: Our analysis confirms the presence of an association between increasing resting
preoperative heart rate and postoperative myocardial injury. However, the relationship might not be
linear, with some evidence of a “J-shaped” relationship. Further research is needed to confirm these
findings, especially with studies that prospectively monitor heart rate for longer periods during the
preoperative period.
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Introduction: Postoperative hyperglycemia is an independent risk factor for morbidity . There is some
2,3
evidence showing a high incidence of postoperative hyperglycemia in non-diabetic patients . Our study
aimed to determine the incidence of postoperative hyperglycemia in non-diabetic patients within our
Enhanced Recover After Surgery (ERAS) program and the association between hyperglycemia and
morbidity.
Methods: After obtaining local ethics approval, a retrospective chart review was performed on all
patients enrolled in our ERAS program for elective colorectal resection (CR) and radical cystectomy
(RC) at our tertiary hospital from November 2013 to April 2016 (N=363 for CR, N=122 for RC).
American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) defined
comorbidity (including diabetic status), 30-day complications, and length of stay (LOS) were determined,
as well as the highest glucometer reading for postoperative day (POD) 0,1,2,3. Severity of
hyperglycemia was determined by peak postoperative glucometer (4.4-6.7 mmol/L normal, 6.8-8.9 mild,
9.0-11.1 moderate, >11.1 severe). We determined the incidence of hyperglycemia in non-diabetic and
diabetic patients. We then compared the rate of postoperative complications and mean LOS between
groups with varying severity of hyperglycemia, as well as with the diabetic cohort. Comparisons
between groups were done using Student’s t-test or Fisher’s Exact test. Normal and mild hyperglycemia
were grouped together due to low number of patients with normoglycemia.
Results: Non-diabetics accounted for 87% of the ERAS patients, N=421 (N=322 for CR, N=99 for RC).
94% of both CR and RC non-diabetics developed some degree of hyperglycemia. 13.5% developed
severe hyperglycemia (10.6% CR, 23.2% RC), while 39.4% developed moderate hyperglycemia.
Severe hyperglycemia appeared to be associated with an increased incidence of 30-day complications
(32.4% vs 17.1%, p=0.06) and LOS (9.6 days vs 6.9, p=0.02) in CR patients, and increased LOS (13.0
vs 8.8, p=0.10) in RC patients (see figure). In patients with severe hyperglycemia, non-diabetics had a
higher incidence of complications (32.4% vs 18.2%, p=0.26) than diabetics in the CR cohort, and had a
longer LOS (13.0 vs 10.1, p=0.39) than diabetic patients in the RC cohort, but did not reach statistical
significance.
Discussion: Most non-diabetic patients developed some degree of hyperglycemia after elective CR or
RC surgeries at our hospital. Severe postoperative hyperglycemia was associated with increased
morbidity, and 13.5% of our non-diabetic patients experienced severe hyperglycemia. These results
highlighted the importance of proactive monitoring and treatment of hyperglycemia for all patients
enrolled in an ERAS protocol, and to consider improved screening for diabetes preoperatively. Due to
the small sample size of some of the cohorts, further data collection is underway.
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Introduction
Appropriate pain management is a vital part of perioperative pediatric care. However, in infants and
neonates, direct lumbar or thoracic placement of epidural catheters is technically challenging(1). To
reduce risk of spinal cord puncture, the thoracic or lumbar regions can be accessed via the caudal
route(2). Thus, postoperative analgesia in pediatric patients undergoing upper abdominal or thoracic
surgeries is often provided through caudally-threaded epidural technique at our institution. The aim of
this retrospective, single-centre audit is to examine the practice patterns and complications associated
with the insertion and management of these epidurals.
Methods
With local REB approval, a retrospective audit of a 5-year experience (June 2011-June 2016) at our
tertiary academic hospital was undertaken. Patients with documented caudally-threaded epidural or
those with age and procedure indicating probable use of the technique were identified from the Acute
Pain Service records and Operating Room booking system. Definitions of functional success (insertion
and use for >24 hrs) and complications were established. Demographic, procedural, pharmacological
and complication data were extracted from patient records. Descriptive data analysis was performed in
MS-Excel.
Results
Eighty-three subjects with median(range) age 1.7(0.1-30) months, and weight 4.5(1.6-17.3) kg were
identified. Of these, 57/83(69%) were cardiac and were managed by 4 cardiac anesthesiologists. The
overall success rate of insertion was 98%(81/83), with 2 epidurals abandoned intraoperatively. Routine
postoperative xray confirmed catheter tip location in 63/81(78%) of subjects – 5% in cervical, 87% in
thoracic, 6% in lumbar and 2% in sacral region. Of the cervical placements, the catheter was
repositioned in 2/3 subjects and removed in 1/3. Local anesthetic (LA) was not prescribed in 1 case.
Bupivacaine was used in 62/81(77%), ropivacaine in 2/81(3%) and bupivacaine/hydromorphone in
16/81(20%). The median (range) dose of LA prescribed was 0.28(0.15-0.50) mg/kg/hr. Continuous
systemic opioid supplementation was used in 34/81(42%) cases. The introducer needle size and type
were not documented in 33/83(40%) and 42/83(51%) of cases, respectively, and catheter size was not
recorded in 46/83(55%). The number of inserted catheters in use at 24 hrs was 44/81(54%). The reason
for epidural removal before 24 hrs was uncertain in 13/37(35%) of cases, and due to incorrect
placement of catheter in 10/37(27%). Overall complication rate was 29%(24/83), with soiling of dressing
and vascular puncture being more common (Table 1).
Discussion In this series, the functional success of this technique was 53%, suggesting a need to
revaluate its usage. More rigorous documentation would better inform future practice. A focused
prospective audit guided by information from this series is planned to evaluate more accurately our
practice and to determine if risk-benefit trade-offs favour this invasive technique in a vulnerable
population.
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Introduction: The growing trend towards ambulatory surgery has shifted the burden of post-operative
pain management from health care providers to families [1]. However, studies suggest that a child’s
pain is often poorly managed at home [2-4]. Inadequate acute pain control can lead to slower functional
recovery, poor oral intake, sleep disturbances and behavioural changes. It can contribute to posttraumatic stress disorder and chronic pain [5-7]. Support for parental decision-making, in the form of an
accessible and user-friendly smartphone app, has the potential to reduce unnecessary and severe postoperative pain experienced by children: Panda is such an app, designed to aid parents in 1) the
assessment of their child’s pain, 2) administering pain medications at appropriate times, and 3) tracking
pain and medications given. The purpose of this study was to assess the usability of Panda with
potential users to evaluate its ease of use and display of information.
Methods: With REB approval and informed consent, parents, nurses and adolescents were enrolled
into the study. After watching a 2-minute tutorial video on how to use the app, the user was given a
simulated scenario of managing a child’s post-operative pain. Usability issues were identified from
observations while each user performed 4 tasks. Users were encouraged to ‘think aloud’ [8]. Written
feedback and a Computer Systems Usability Questionnaire (CSUQ) [9] were completed. The Usability
Problem Taxonomy (UPT) [10] was used to structure and code errors. Severity of each problem was
graded on a 1 (low) to 4 (critical) scale
Results: Twelve nurses, 13 parents, and 5 adolescents were recruited for 3 rounds of usability (n=30,
10 per round). The design team modified Panda, based on usability data, after each round. A total of
103 problems were identified and organized into 19 discrete usability issues, with a median (range)
severity rating of 3 (1-3), or “serious”. These problems occurred mostly during the setup of medication
alerts (33%), editing a given medication (16%), adding a new medication (13%), and safety checks for
medication administration (10%). Most problems were classified as artifact issues (19 total) within the
visual (53%), language (16%) and manipulation (16%) categories. Overall, users felt the app was
usable, as shown by CSUQ median (range) score of 2 (1-4). Overall 67% (20) of users indicated that
they would use Panda for management of their child’s post-operative pain.
Discussion: Initial usability testing of the Panda app yielded usability issues mostly related to
medication scheduling, recording and editing. The majority of these usability issues pertain to visual
presentation, language within the app, and user manipulation of the interface. A feasibility trial in
hospital is currently underway to assess how parents and their child interact with the app in a
supervised, but safe, setting, in order to identify further usability issues and barriers that may hinder
safe and effective use at home.
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Flowchart of Panda App Pain Assessment and Medication Administration Functions

It illustrates the flow of a user’s response to an alert to perform a pain check and give medication
through to their completion with a review of the documented values.
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Introduction: The prevalence of children with autism spectrum disorder (ASD) is increasing. 1 in 68
1
children is currently diagnosed with ASD . In the hospital setting, difficulties with socialization,
2,3,4
communication and behaviour are exacerbated . Often quantitative measures do not capture the
significant difference in perioperative stress experienced by these patients, their families and healthcare
5
providers . The aim of this study was to implement and evaluate a perioperative care pathway for
children with autism spectrum disorder (ASD) that would decrease anxiety for patients and families.
Methods: Approval from the local Ethics Committee was obtained. Utilizing parental and healthcare
provider feedback, a protocol including environment modification, individualized anxiolysis plans,
specialized order sets, and Child Life support was developed over an 18-month period. Autism severity
scores (ASS), communication styles, triggers and previous anesthetic experience were used to create
an anxiolysis plan. This plan was created by a pediatric anesthesiologist and child life specialist
following consultation in a Preoperative Clinic. Child life support was provided on the day of procedure
and perioperative processing was altered to minimize transitions, wait times and NPO duration.
Preoperative medication was individualized to the patient using midazolam and/or ketamine,
administered orally, intravenously, or intramuscularly. Anxiety and sedation scores in same day surgery,
at induction and in PACU were recorded. Feedback on the intrusiveness and efficacy of the protocol
from nurses and anesthesiologists was obtained. Parental satisfaction and identification of aspects of
the protocol that were most helpful were reviewed.
Results: A total of 20 patients were included in this pilot study. 85% (17) of patients were nonverbal and
minimally interactive (ASS 1 or 2). The most common sensory dislikes were noise and crowds (75%,
15/20). Anxiety scores were high prior to premedication, however 90% (18/20) of anesthetic inductions
were described as very good or excellent (ie. patient calm, accepted IV or mask easily). 60% of patients
received midazolam and ketamine presedation. Average recovery time was 60-90 minutes. One
episode of emergence delirium was observed in PACU. Parents described the personalized approach,
quiet space, parental presence in the operating room, and dedicated child life support worker as
advantageous. 50% parents felt no further changes were needed, while others suggested that
minimizing people in the area and shorter wait times would be helpful. 100% of nurses,
anesthesiologists and parents felt the program should continue.
Discussion: This pilot study demonstrated that a multidisciplinary perioperative care plan that
decreases anxiety and agitation in children with severe ASD, was feasible at our institution. Initial
feedback from nurses, anesthesiologists and parents has been very encouraging. The individual nature
of anxiolysis plans was seen as a strength of the protocol by parents. A larger prospective study will
help to identify the best way to support these families.
References:
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TITLE The use of pre-operative oral iron therapy to decrease intra-operative transfusion in paediatric
cardiac surgery patients.
INTRODUCTION: Pre-operative iron has been shown to reduce intra-operative red cell transfusion
volumes for a variety of elective major surgical cases. Paediatric patients undergoing surgery for
congenital cardiac lesions frequently have significant transfusion requirements, often associated with a
variety of risks such as increased lenth of stay, morbidity and mortality. However, it has been proven
that lower haematocrit values in infants undergoing congenital cardiac surgery had higher lactate levels
and lower cardiac index scores. These children also had worse psychomotor development scores at 1
year of age. While there have been multiple studies suggesting that pre-operative iron reduces
transfusion requirements for adult patients undergoing major surgery, there is sparse evidence
regarding paediatric patients. Our aim was to examine the impact of the use of pre-operative oral iron
therapy on reducing exposure to allogenic blood transfusion in paediatric patients undergoing elective
cardiac surgery.
METHODS: We have performed a retrospective analysis of 282 patients weighing greater than 12kg for
elective cardiac surgery at our institution from 2011-2014. 141 patients received oral iron therapy preoperatively, of varying duration, which was prescribed by our blood conservation nurse. 141 patients in
the control group did not receive iron therapy. Our primary endpoint was the volume of packed red
blood cells (PRBCs)transfused per kg body weight during patients hospital stay. Adjustment was made
for cardiopulmonary bypass times for final analysis.
RESULTS: 68.09 % of the patients who received iron were transfused compared to 65.96 % of patients
who did not receive iron. The relative risk of transfusion, accounting for all blood products, in patients
who received iron was 1.05(0.82, 1.34) with a p value of 0.7 In the unadjusted analysis, the mean
volume of PRBCs per kg was 12.17 (9.39, 14.96) in patients on iron therapy versus 16.49 (12.78, 20.2)
on those not on iron therapy, with a trend toward significance (p= 0.067) With adjustment for bypass
times, we demonstrated that giving iron pre-operatively results in 13.28ml/kg (2.73, 23.83) decrease in
PRBCs transfused, with a p-value of 0.047. There was no difference in the average length of stay
between the two patient groups.
DISCUSSION: This study has shown that pre-operative oral iron therapy reduces the rates of
transfusion of red cells in elective cardiac surgery for children weighing over 12kg, when adjusting for
time on cardioplumonary bypass. These results provide a new knowledge as previous studies have only
shown a reduction in transfusion in cardiac surgery patients when combining both iron and
erythropoiten.
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Summary of Results

Unadjusted
association between
transfusion outcomes
Number of Units of
Red Blood Cells

Mean (SD)

95% Confidence
Interval

p-value

0.114

Iron

0.97 (1.41)

0.74, 1.21

No Iron

1.41 (2.97)

0.92, 1.91

Number of Units of
Frozen Plasma

0.07

Iron

0.26 (0.69)

0.15, 0.39

No Iron

0.58 (1.96)

0.26, 0.91

Number of Units of
Platelets

0.164

Iron

0.47 (1.00)

0.32, 0.63

No Iron

0.64 (1.08)

0.46, 0.82

Number of Units of
Cryoprecipitate

0.065

Iron

0.1 (0.36)

0.04, 0.16

No Iron

0.27 (1.3)

0.1, 0.44

Iron

12.17 (16.7)

9.39, 14.96

No Iron

16.49 (22.29)

12.78, 20.20

Vol PRBCs (ml/kg)

Results

0.067
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Introduction: Obstructive sleep apnea (OSA) affects 2-4% of children in North America (NA) .
Adenotonsillectomy (AT) is the first-line treatment for OSA and is one of the most common pediatric
2,3
4,5
surgeries in NA . OSA increases perioperative risk for respiratory complications in children .
6
Unfortunately, less than 12% of children have a definitive OSA diagnosis before surgery . Our goal was
to identify the top three controversial topics related to the management of children at risk for OSA
undergoing sedation/general anesthesia for a diagnostic/therapeutic procedure.
Methods: This study received research ethics board approval. Two rounds of a Delphi-approach were
used to obtain feedback from an interdisciplinary panel of NA pediatric OSA experts. Seventeen
committee and resource members within the Society for Anesthesia and Sleep Medicine (SASM)
identified 25 colleagues considered experts in the care of children with OSA. Specialty representation
included anesthesiology, otolaryngology, pulmonology and sleep medicine. Participants were surveyed
using REDCap™ technology. Each participant provided their top three controversial topics of interest in
rank order. Topics were collated, presented in descending order of importance and rated by the same
clinicians during the second round. Participants rated each of the topics on a Likert scale from 1
(minimal importance) to 5 (greatest importance). Consensus was pre-determined to be 75% of
participants selecting a value >4 (major importance) for a topic.
Results: In the first Delphi round, 24 clinicians (anesthesiologists [n=12], otolaryngologists [n=4],
pulmonologists [n=4], and sleep medicine specialists [n=4]) participated. Seven topics were identified.
Topics were collated, presented to, and rated by 23 of the same clinicians during the second round
(dropout n=1). Two topics met the criteria for consensus (Table 1). The majority (96%) of respondents
selected “postoperative disposition” related to postoperative risk assessment for respiratory
complications and monitoring. Eighty-three percent selected “preoperative screening” related to
identifying an alternative means to polysomnography for OSA diagnosis. Although “pain management”
did not achieve consensus (74%), it was considered the third controversial topic due to its rank order
rd
th
(3 ) and lower level of importance (61%) attributed to the 4 ranked topic “sedative use”.
Discussion: A consensus was reached by a panel of pediatric OSA experts on the top three
controversial topics related to the perioperative care of children with OSA. In descending order of
importance they were: 1) postoperative disposition, 2) preoperative screening, and 3) pain
management. These three topics are prime candidates for systematic review and can guide future
research endeavors.
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Table 1. Consensus topic results following Delphi round 2

OSA=obstructive sleep apnea; AT=adenotonsillectomy
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Introduction
Up to 65% of children experience significant pre-operative anxiety when undergoing anaesthesia for
operative and diagnostic procedures. Psycho-educational child pre-operative anxiety reduction
techniques have been extensively researched and can be conveniently categorised into preoperative
preparation, distraction techniques and parental presence. Children above the ages of 6 who have
started to develop logical thinking, have a better understanding of the reason for the therapies required
and may benefit from tours and preparation programmes.
Virtual Reality offers an immersive experience that may assist with reduction of anxiety in children.
However, such technologies need to be assessed for realism and acceptability by healthcare
professionals, pediatric patients and their parents.
The aim of our study was to investigate the usability and acceptability of virtual reality for preparation of
children for the operating room by healthcare professionals.
Methodology
st

Following institutional approval, we designed an immersive virtual 1 person perioperative experience.
This allows children to prepare for the operating room by enabling them to ‘experience’ the process of
receiving and recovering from an anaesthetic, thereby improving their understanding of upcoming
events and hopefully assisting with the reduction of pre-operative anxiety and postoperative behavioural
disorders. The concepts in the VR experience were developed in collaboration with our hospital’s
ChildLife department.
During phase 1, we recruited healthcare workers and asked them to undertake the virtual experience
and complete a questionnaire to assess the face and content validity of the VR experience for children.
Using an accelerated rapid cycle development framework, we evaluated the level of realism,
acceptability, and incidence of side effects.
Results
97 staff (67% female) at our hospital reviewed and completed the Virtual Reality Experience. Staff were
from across many professions including physicians – 29%, Nursing 25% and other clinical and nonclinical disciplines 46%.
91% rated the VR experience as realistic, 96% as being beneficial for preparing paediatric surgical
patients and 82% believed it would reduce anxiety levels in children and 94% thought that this
technology should be used in other areas of the hospital. 99% (96/97) of healthcare workers would
recommend the immersive VR experience to their pediatric patients.
The final build had a motion sickness and dizziness incidence of 0% and 7.5% respectively among
healthcare workers. These side effects were short lived, resolving with the conclusion of the video with
no ongoing negative effects. None of these side effects were significant enough to stop the participant
completing the experience.

Conclusions / Discussion
We have demonstrated that healthcare workers believe that our virtual experience is a valid and
acceptable form of preparing children for their perioperative experience. The high level of acceptance
may indicate a superior efficacy for preparing children and may contribute to reducing anxiety.
Further research is required to ascertain the acceptance, feasibility and benefits of virtual reality by
children and their parents and also to ascertain which subsets of children this virtual experience is most
appropriate for.
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Introduction
Up to 65% of children experience significant preoperative anxiety when undergoing anaesthesia for
operative and diagnostic procedures. Psychoeducational child preoperative anxiety reduction
techniques have been extensively researched and can be categorized into preoperative preparation,
distraction techniques and parental presence. Children above the age of 6 have started to develop
logical thinking, have a better understanding for reasons for the therapies required and may benefit from
tours and preparation programmes. Virtual Reality offers an immersive experience that may assist with
reduction of anxiety in children.
Having previously demonstrated healthcare workers’ acceptance of our virtual experience as a valid,
acceptable and potentially beneficial form of preparing children for their perioperative journey, phase 2
of our study was to investigate the usability and acceptability by children and parents.
Methodology
Following Institutional Approval and written consent, we recruited children between 6 and 18 to use our
novel immersive virtual reality experience prior to anesthesia. This allowed children to prepare for the
operating room by enabling them to ‘experience’ the process of receiving and recovering from an
anaesthetic, improving their understanding of upcoming events and assisting with the reduction of preoperative anxiety and postoperative behavioural disorders. Participants completed questionnaires
evaluating the immersive VR experience on ease of use (System Usability Score - SUS), realism,
acceptability, impact on their anxiety and preference over the standard PPT method.
Results
We recruited 75 children and parents. 71/75 (95%) of children evaluated the immersive virtual reality as
preparing them well for anesthesia and wished to use it in the future. Children with previous
anaesthetics rated the experience highly. 1 child declined to participate as they had >8 previous
anesthetics and felt they had nothing to gain. 74/75 (98%; 95% CI, 92-100) participants rated the
system as easy to use & required no further training. 71/75 (94%; 95%CI, 87-98) of participants chose
the immersive virtual reality experience over the PowerPoint slideshow for future anesthesia
preparation.
2 (2.67%; 95% CI, 0.7 to 9) children experienced motion sickness / dizziness. 4 (5.33; 95%; 2 to 12)
children found the video blurry and in 1 this caused a headache. All symptoms resolved as soon as the
headset was removed and did not prevent completion of the experience.
Children & parents reported high SUS scores of 85.45 and 86.4 respectively indicating excellent
usability. Comments from children included ‘this would help with anxiety’ & ‘so cool’.
Discussion
We have demonstrated that both children and their parents evaluate our immersive virtual experience
as a valid, acceptable and fun form of preparing for the operating room. Children self-reported the
benefits of this in reducing their anxiety. The incidence of side effects is low among our participants. We
will continue evaluating immersive virtual reality in prospective RCTs.
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Background:
The use of social media has become prevalent in both contemporary and scientific communities.
Alternative metrics (altmetrics) allow for the evaluation of the impact generated by academic papers,
and can be measured by the aggregate Altmetric Score (ALTScore). Altmetric score is a novel
aggregate of various social media mention indices. The purpose of this study was to examine the
characteristics of the 100 highest ALTScore papers in pediatric anesthesiology and to evaluate the
correlation with citations.
Methods:
This study was exempt from Ethics Approval. A database study was performed in May 2016 utilizing the
Altmetric Explorer tool (Altmetric.com) that included articles in anesthesia and pain medicine focusing
on pediatric anesthesia. A supplemental search was conducted with other major journals such as The
Lancet, and New England Journal of Medicine specifically looking for pediatric anesthesia papers. For
the top 100 ALTScore papers, altmetrics and Scopus citation data were collected. Correlation
coefficients between variables were determined and statistical significance was calculated. Abstracts
were read to identify key themes present.
Results
ALTScores were highly correlated with Twitter mentions (r=0.81) but were not highly correlated with
other social media metrics, citations, or access counts. Theme analyses identified original articles and
case reports as being highly mentioned. The most popular topics included neurotoxicity, methods of
sedation, and chronic pain. There was a strong association between mention on Mendeley with citation
(r=0.71; p=0.02). Twitter mentions were not associated with citations.
Conclusion
Our study demonstrates the characteristics of highly mentioned pediatric anesthesia papers. They focus
on controversial and challenging topics. Academic based social media such Mendeley appears to
influence citation while Twitter does not. Further research on translation of information shared on social
media into clinical practice and patient outcomes is needed.
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Background
Thoracic epidural analgesia (TEA) offers effective perioperative analgesia, with a low incidence of side
effects for major abdominal surgical procedures. Furthermore, they have been shown to reduce
1-3
4
and even mortality . TEA placement takes time and
perioperative cardiopulmonary complications
resources. At most centres they are inserted in the operating room prior to anesthetic induction and this
consumes valuable operating room time. The pressure for a punctual start may also add to stress
burden of the anaesthetist during this busy time. Following the addition of a regional anesthesia block
room at our centre, we transitioned to inserting TEA before the patient arrives in the operating room.
Methods
A retrospective quality improvement chart review for all elective major abdominal surgery cases
receiving TEA over a 12 month period. The review included 6 months of data prior to implementation of
the regional anesthesia block room and 6 months of data following implementation. Collected data
included: age, procedure type, time from patient arrival to the operating room to surgical preparation,
epidural failure rate (defined as inability to locate the epidural space or lack of any surgical site sensory
block following epidural bolus), and number of epidural attempts. Local ethics board approval was not
required as per our institution’s guidelines for quality improvement studies of this nature.
Results
A total of 245 thoracic epidural cases were reviewed: 107 pre block room TEAs; 134 post-block room
implementation TEAs. Insertion of TEAs in the block room reduced patient operating room arrival to
surgical preparation time by an average 22.8 minutes per patient (95% CI: 19.3 - 26.38, P < 0.0001).
TEA failure rates decreased from 16.3%(18/110) to 7.3% (7/134) for an absolute reduction of 9%
(P=0.0054).
Discussion
Results suggest that insertion of TEA for elective surgeries in a preoperative block room setting can
reduce operating room time. This study demonstrates the savings a preoperative block room can have
on operating room flow and efficiency.
An unanticipated finding in our study was the reduction of TEA failure rate from 16.3% to 7.3%.
5,6
Previous published TEA failure rates range from 13% to as high as 32% . Potential explanations for
this finding include increased time available for patient positioning and anatomical landmark
identification, epidural placement by personnel who perform a higher volume of these procedures, and
closer supervision for epidurals inserted by trainees.
We plan to further analyze our block room impact on operating room efficiency for similar anesthesia
and anesthesia procedures such as spinal anesthesia and peripheral nerve blockade.
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BACKGROUND: Ultrasound machines, difficult airway carts and patient monitors in the operating room
are often positioned where it is difficult for the anesthesiologist to see them when performing
procedures. The use of augmented reality goggles can help anesthesiologists by superimposing
ultrasound images, difficult airway cart images and patient monitor data over the anesthesiologist's field
of view and the patient. Our goal was to design a novel system that combined video/ultrasound images,
patient monitor data and patient field into one field of view for the operator using augmented reality.
METHODS: We used the Hololens™ connected to an ultrasound machine and a patient monitor. We
used an aruduino connected to the ultrasound machine and monitor data to convert data to a
streamable form. These were then streamed realtime to a Hololens Device using the Arcuos ™ system.
The Hololens interfaced wirelessly with the monitor and displayed waveform and numerical vital signs
data as well as real-time US data. Video was recorded during the demo in the lab.
RESULTS: We have successful designed an augmented real-time system that is able to display
ultrasound images/difficult airway images alongside patient monitor data in the same field of view of the
anesthesia operator. There is minimal lag and latency suggesting our system may be useful during the
performance of a real procedure.
CONCLUSIONS: We have developed a novel augmented reality system that demonstrated the
feasibility of displaying all important visual while performing anesthesia related procedures. Our system
is able to show real-time ultrasound data alongside patient monitor data in one field of view. This is an
improvement over old heads up display system that only showed patient monitor data. We will be
testing the efficacy of our system in improving ergonomics and safety in series of simulation based
randomized trials.
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Background: While supraclavicular and infraclavicular brachial plexus blocks have both been well
described regional anesthesia techniques for surgery of the elbow, there is ongoing debate about
variation in the speed of onset and the need for block supplementation[1]. A recent meta-analysis
evaluating comparisons of supraclavicular and infraclavicular blocks concludes further research is
required due to small sample sizes[2]. There is also a paucity of evidence directly comparing
supraclavicular and infraclavicular blocks in elbow surgery.
Methods: In this blinded randomized controlled trial, we directly compare supraclavicular and
infraclavicular brachial plexus blocks to determine block effectiveness in elbow surgery. After obtaining
ethics approval, we prospectively enrolled 150 adult patients scheduled for elective ambulatory elbow
surgery. Following recruitment, patients were randomized to receive either a supraclavicular or
infraclavicular block following a standardized protocol by a specialist anesthetist or a directly supervised
trainee. Procedure time and complications during block insertion were noted. A separate blinded
observer recorded onset of sensory and motor block and recorded postoperative pain score
Results:
Block Effectiveness
Conversation to general anesthetic due to block failure was 4% in the infraclavicular group and 5.3% in
supraclavicular group, showing no statistically significiant difference. Supplemental blocks were required
in 4% (infraclavicular group) and 5.3% (supraclavicular group), again showing no statistical significance.
Block Onset
The total sensory block onset of the supraclavicular group (20.62 minutes) was significantly faster than
the infraclavicular group (23.03 minutes), p
The total motor block onset of the supraclavicular group (21.92 minutes) was significantly faster than the
infraclavicular group (24.79 minutes), p
However, when axillary nerve block onset was excluded from the data there was no statistically
significant difference between the motor or sensory onset of the groups.
Secondary Outcomes
There was no difference between block performance time or postoperative pain scores.
Discussions: We have demonstrated that supraclavicular and infraclavicular brachial plexus blocks are
equally effective for use in elbow surgery with similar block onset times and similar failure rates.
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Background
Adductor canal block (ACB) has emerged as an effective analgesic regional technique for major knee
1,2
surgeries in the last decade. Its motor-sparing properties make it particularly attractive for ambulatory
3
4,5
knee surgery ; but evidence supporting its use in ambulatory arthroscopic knee surgery is conflicting.
This systematic review and meta-analysis evaluates the analgesic effects of ACB for ambulatory
arthroscopic knee surgeries in the setting of multimodal analgesia.
Methods
We searched electronic databases for randomized controlled trials (RCTs) examining the analgesic
effects of ACB compared to control or any other analgesic modality in the setting of multimodal
analgesia. Both minor arthroscopic and anterior cruciate ligament reconstruction (ACLR) surgeries were
considered. Postoperative rest pain severity (VAS) score at 6 hours after arthroscopic knee surgery was
designated as the primary outcome. Secondary outcomes included rest pain scores (at 0h, 8h, 12h,
24h) and dynamic pain scores (at 0h, 6h, 8h, 12h and 24h). Cumulative 24h opioid consumption,
postoperative nausea and vomiting (PONV), antiemetic use, postoperative sedation/drowsiness, time to
first analgesic request, quadriceps strength and block-related complications were also assessed. Data
were pooled using random-effects modeling.
Results
Our search yielded 10 RCTs comparing ACB with placebo or FNB; these were sub-grouped according
to the type knee surgery and type of comparator. For minor knee arthroscopic surgery, ACB provided
reduced postoperative resting pain scores by a weighted mean difference [95% confidence interval] of 1.46 cm [-2.03, -0.90] (P < 0.00001), -0.51 cm [-0.92, -0.10] (P=0.02) and -0.48 cm [-0.93, -0.04]
(P=0.03) at 0, 6 (figure 1) and 8 hours respectively, compared to control. Dynamic pain scored were
reduced by a weighted mean difference [95% confidence interval] of -1.50 cm [-2.10, -0.90] (P <
0.00001), -0.50 cm [-0.95, -0.04] (P=0.03) and -0.59 cm [-1.12, -0.05] (P=0.03) at 0, 6 and 8 hours
respectively, compared to control. ACB also reduced the cumulative 24-hour oral morphine equivalent
consumption by -7.41 mg [-14.75, -0.08] (P=0.05), compared to control. For ACLR surgery, ACB did not
provide any analgesic benefits and was not different from placebo or FNB.
Conclusion
Following minor ambulatory arthroscopic knee surgery, ACB provides modest analgesic benefits,
including improved pain relief and reduced opioid consumption for up to 8h and 24h, respectively.
However, the evidence and findings do not support routinely administering ACB as a component of the
care standard for ACLR when multimodal analgesia is used. Future studies are needed to determine the
role of ACB in the setting of local infiltration and graft donor-site analgesia.
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Figure 1

Forest plot depicting resting pain at 6 hours (primary outcome). The pooled estimates of the mean
difference are shown. The 95% confidence intervals (CIs) are shown as lines for individual studies and
as diamonds for pooled estimates.
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Introduction
Thoracic paravertebral nerve blocks are commonly used for mastectomy, but have a 0.5% risk of
1
pneumothorax. Ultrasound assistance may reduce the incidence of pneumothorax. However, obtaining
the images can be challenging even for experts. Classic landmark technique (LMT) describes
measuring 25mm lateral to the spinous process, contacting the transverse process and advancing
10mm to enter the paravertebral space. The aim of this study was to confirm the relevance of landmark
technique by examining the dimensions of the paravertebral space, and determining the depth to the
pleura, using computed tomography (CT) scans.
Methods
Following institutional ethics approval, thoracic spine CT scans were reviewed with a radiologist. Scans
were performed using a 64 or 320-multi-slice CT scanner (GE Healthcare, Milwaukee, WI; Toshiba
Medical Systems, Nasu, Japan). Measurements were made with the electronic caliper function of
institutional PACS software, at the first (T1) and fourth thoracic (T4) vertebrae. Depth recordings to bony
contact, were taken from a distance 25mm lateral to the spinous process (referred to as “TP”). The
anterior border of TP was referred to as the “injection point, IP”. Width of the thoracic paravertebral
space (TPVS) was determined by subtracting the depth to the pleura from the depth to IP. Statistical
analysis was performed using JMP® v10 (SAS, Cary, NC, 2013). Measurements were compared
between thoracic levels and gender, using one-way ANOVA.
Results
53 consecutive CT scans obtained prior to June 2013 were interpreted. Results are presented in Table
1. The average age was 63 (range 23-88). The mean distance from the midline to the lateral border of
the transverse process was 6mm (in females) and 10mm (in males) further lateral than TP. The
distance from the skin to TP at T1 was 18.85mm (95% CI, 16.93-20.76mm) deeper than the T4 TP, and
demonstrated no gender difference. The lung was not encountered at T1 in 47% of the cases (25 of 53
scans) as the needle trajectory was tangential to the vertebral reflection of the pleura. In the remaining
28 cases, the median depth to the lung was 24mm (range 11-38mm) beyond bony contact (TP);
compared to 21mm (range 13-51mm) at T4.
Conclusions
The findings of this radiologic survey add to our understanding of the TPVS. As per the LMT, advancing
a needle 10mm after touching bone did not translate into contact with lung in these scans. There is an
average decrease of 4.5mm in depth of skin to bone contact, per spinous level from T1 to T4. The width
of the TPVS decreases and pleura becomes more shallow from T1 to T4. When using ultrasound for
landmarking this translates into a more lateral approach than the LMT, and the needle tip will be in
closer proximity to the lung.
References:
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Table 1. Computed tomography measurements of the thoracic paravertebral space
Final Table.tif
Legend: (1) Depth to TP = depth from skin to bony contact, 25mm lateral to spinous process; (2) TP
thickness = depth to injection point minus depth to TP; (3) TP lateral border = distance from midline to
lateral border of the anatomical transverse process; (4) Width of Paravertebral Space determined by
subtracting depth to lung from depth to anterior border of TP. (*) a p-value <0.05 was taken as a
significant statistical difference.
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Introduction: Dexmedetomidine, an alfa 2 agonist sedative agent, when is used intravenously, may
increases the duration of peripheral nerve blocks. We hypothesized
intravenous Dexmedetomidine increases analgesic effect of infraclavicular block for upper limb surgery.

Methods: This study received institutional Ethics board approval (REB).
Inclusion criteria: ASA classes I to III patients, 18 to 80 years old, body mass index (BMI) of 35 kg m-2
or less.
Exclusion criteria: ASA IV, narcotic dependent patients, significant cardiac or respiratory disease,
neurological deficits, coexisting hematological disorder or with deranged coagulation, pre-existing major
organ dysfunction, psychiatric illness, emergency surgery, lack of informed consent, allergy to any of the
drugs used in the study, surgical procedure duration greater than 3 hours. After informed consent
obtained, all patients received infraclavicular block with ropivacaine 0.5% 35 to 40 ml. The treated
group
Introduction: Dexmedetomidine, an alfa 2 agonist sedative agent, when is used intravenously, may
increases the duration of peripheral nerve blocks. We hypothesized intravenous Dexmedetomidine
increases analgesic effect of infraclavicular block for upper limb surgery.
Methods: This study received institutional Ethics board approval (REB).
Inclusion criteria: ASA classes I to III patients, 18 to 80 years old, body mass index (BMI) of 35 kg m-2
or less.
Exclusion criteria: ASA IV, narcotic dependent patients, significant cardiac or respiratory disease,
neurological deficits, coexisting hematological disorder or with deranged coagulation, pre-existing major
organ dysfunction, psychiatric illness, emergency surgery, lack of informed consent, allergy to any of the
drugs used in the study, surgical procedure duration greater than 3 hours. After informed consent
obtained, all patients received infraclavicular block with ropivacaine 0.5% 35 to 40 ml. The treated group
received intravenous Dexmedetomidine 0.5mcg/kg in 10 minutes followed by an intravenous infusion of
0.1 to 0.5 mcg/kg/hour. Group control received intravenous propofol 50 to 100 mcg/kg/min. The
allocation sequence was concealed in sealed opaque envelopes. Patients, anesthesiologists performing
the blocks, surgeons, nurses, and research assistants collecting outcome data were blinded.
Vital signs and Ramsay sedation score were recorded every 15 minutes along the surgical procedure
and the use of any extra sedation (such as midazolam), opioids or vasopressors were recorded as well.
At PACU pain scores (Numerical Rating Score) at rest and movement were recorded, also the presence
of nausea and vomiting, Ramsay sedation score and level of motor and sensory block. Twenty-four
hours after surgery patients were contacted and questioned about the exact time of the day the sensory
and motor function on the wrist were recovered (operated side). Pain scores, presence of nausea and
vomiting, amount of opioids taken in the first 24 hours, quality of sleep (if the pain woke them up and
how many times along the night) and level of satisfaction with the anesthesia technique and pain
management were recorded as well.
Results: A total of 98 patients were randomized, all of them (Dex: 49, Prop:49); ten patients converted
to general anesthesia during the procedure because the infraclavicular block was partially working or
patient was uncomfortable and unable to lay still. A total of 86 patients (Dex: 40, Prop:46) had a
complete follow up in the POD1.
No statistical difference was found in the duration of the sensory block: Dex group 13.8h (10.4 to 16.3h)
compared with 12h (10.2 to 15.5h) in the Prop group.

There was no significant difference in the motor block duration or 24h equivalent consumption of oral
morphine.
Conclusions: In our study intravenous Dexmedetomidine did not significantly increased the duration of
sensory block after infraclavicular block for upper limb surgery. However, there was a clinically
significant difference of more than 1 hour in the duration of sensory block in the Dexmedetomidine
group compared with Propofol group. The election of Dexmedetomidine as a sedative agent is an
interest option that is non inferior when is compared to the Propofol sedation and can provide a longer
period of analgesia after Infraclavicular nerve block.
The election of Dexmedetomidine as a sedative agent is an interest option that is non inferior when is
compare to the Propofol sedation and can provide a longer period of analgesia after Infraclavicular
nerve block. received intravenous Dexmedetomidine 0.5mcg/kg in 10 minutes followed by an
intravenous infusion of 0.1 to 0.5 mcg/kg/hour. Group control received intravenous propofol 50 to 100
mcg/kg/min. The allocation sequence was concealed in sealed opaque envelopes. Patients,
anesthesiologists performing the blocks, surgeons, nurses, and research assistants collecting outcome
data were blinded.
Vital signs and Ramsay sedation score were recorded every 15 minutes along the surgical procedure
and the use of any extra sedation (such as midazolam), opioids or vasopressors were recorded as well.
At PACU pain scores (Numerical Rating Score) at rest and movement were recorded, also the
presence of nausea and vomiting, Ramsay sedation score and level of motor and sensory block.
Twenty-four hours after surgery patients were contacted and questioned about the exact time of the day
the sensory and motor function on the wrist were recovered (operated side). Pain scores, presence of
nausea and vomiting, amount of opioids taken in the first 24 hours, quality of sleep (if the pain woke
them up and how many times along the night) and level of satisfaction with the anesthesia technique
and pain management were recorded as well.
Results: A total of 98 patients were randomized, all of them (Dex: 49, Prop:49); ten patients converted
to general anesthesia during the procedure because the infraclavicular block was partially working or
patient was uncomfortable and unable to lay still. A total of 86 patients (Dex: 40, Prop:46) had a
complete follow up in the POD1.
No statistical difference was found in the duration of the sensory block: Dex group 13.8h (10.4 to
16.3h) compared with 12h (10.2 to 15.5h) in the Prop group.
There was no significant difference in the motor block duration or 24h equivalent consumption of oral
morphine.
Conclusions: In our study intravenous Dexmedetomidine did not significantly increased the duration
of sensory block after infraclavicular block for upper limb surgery. However, there was a clinically
significant difference of more than 1 hour in the duration of sensory block in the Dexmedetomidine
group compared with Propofol group. The election of Dexmedetomidine as a sedative agent is an
interest option that is non inferior when is compared to the Propofol sedation and can provide a longer
period of analgesia after Infraclavicular nerve block.
The election of Dexmedetomidine as a sedative agent is an interest option that is non inferior when is
compare to the Propofol sedation and can provide a longer period of analgesia after Infraclavicular
nerve block.
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Introduction:
The study herein aimed to determine the effects of regional anesthesia on blood flow and diameter in
peripheral arteries, as well as the ensuing effects on microvascular endothelial reactivity. Previous
studies established peripheral nerve blockade can increase flow through distal arteries without
1
increases in diameter.
Methods:
With the approval of the research ethics board, patients undergoing regional anesthesia for upper
extremity surgery underwent assessment of brachial artery diameter and peak velocity using a Duplex
ultrasound machine. Under ultrasound guidance, an anesthesia practitioner performed a brachial plexus
block on all participants with local anesthetic. Subsequent measurements of brachial artery diameter
and peak velocity were again made. Microvascular endothelial function, measured by reactive
2
hyperemia index (RHI) was assessed before and after the administration of a brachial plexus block. All
measurements were performed prior to surgery.
Results:
Participants included 12 patients, age 52 ± 15 y of ASA status 1-3. Complete data were obtained on
seven patients with partial post-block data on the remaining five. Mean brachial artery intraluminal
diameters were acquired longitudinally along the axis of the artery during systole (ECG-gated), and
were 0.44 ± 0.08cm pre-block and 0.46 ± 0.05cm (mean±SD) post-block. In pulsed wave Doppler mode,
peak values of the mean velocity sampled across the vessel lumen were 5.09 ± 3.19cm/s pre-block, and
were elevated to 23.96 ± 10.2 cm/s post-block (P < 0.05) after an average of 27 minutes post block
administration. Microvascular endothelial function was significantly reduced following the block (figure a)
with an average RHI of 2.44 ± 0.33 pre-block and 1.4± 0.44 post-block (P < 0.05).
Discussion:
This study set out to determine the effects of brachial plexus block on peripheral arteries and micro
vascular endothelial function. We found a significant increase in luminal velocities in peripheral arteries
and impaired local microvascular endothelial function post brachial plexus block.
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Figure A

Endothelial function measured by reactive hyperemia index pre and post-blockade
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INTRODUCTION: Interscalene brachial plexus block (ISB) is the gold standard regional anesthesia
technique for shoulder surgery, but it invariably causes ipsilateral hemidiaphragmatic paralysis (1).
Isolated Suprascapular and Axillary nerve blocks have not found to be superior to ISB (2). We
hypothesised that a Subscapularis plane block (SPB) as a phrenic nerve sparing single injection will
target the Suprascapular nerve, Axillary nerve and upper Subscapular nerve and may provide an
alternative to ISB.
METHODS: Human cadaver studies were exempt from the local ethic board approval. We performed
ultrasound guided Subscapularis plane block bilaterally in 5 fresh frozen cadavers and unilateral in 18
embalmed cadavers(1 bilateral) (n=29) with with a linear probe (13-6MHz) using 5% Dextrose with
Methylene Blue dye as injectate. With the transducer aligned in the sagittal plane, head of humerus was
identified and transducer was moved medially to identify the bicipital grove and then more medially to
identify the coracoid process. Just medial to the coracoid process from superior to inferior, skin,
subcutaneous tissue, pectoralis major, pectoralis minor, Subscapularis muscle and scapular fossa were
identified. An insulated echogenic Tuohy needle (17 gauge x 80 mm) was used to deposit the dye
above the fascia of Subscapularis muscle. Fresh frozen cadavers were used to determine the location
of injection along with the nerves stained and embalmed cadavers were used to determine the
consistency of targetting the subscapularis plane in the above described paracoracoid approach.
RESULTS: 15 out of 29 injections were deemed successful (51%). 4 out of 10 (40%) injections in fresh
frozen cadavers were successful in staining the Suprascapular Nerve, posterior cord including Axillary
Nerve and Upper Subscapular nerve which provide major innervation to the shoulder. 11/19 (58%)
injections in embalmed cadavers were in the subscapularis plane which was our primary goal. The
average distance between the phrenic nerve and most proximal border of dye on the suprascapular
nerve and posterior cord were found to be 5.34 cm and 5.90 cm respectively, hence phrenic nerve
sparing.
CONCLUSIONS: Single injection, phrenic nerve sparing Subscapularis plane block can be a viable
alternative to Interscalene brachial plexus block for shoulder surgery. Clinical studies are underway to
establish the efficacy.
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Introduction:
Dexamethasone consistently prolongs the duration of single injection interscalene block (ISB) when
1
given by either the intravenous or perineural route . Previous comparisons of different dexamethasone
doses and routes have been insufficiently powered to precisely estimate differences in analgesic
1,2,3
duration . This study aimed to definitively determine the effect of dose and route on the analgesic
duration of ISB after ambulatory arthroscopic shoulder surgery (AASS).
Methods:
This factorial, randomized superiority trial was conducted with appropriate ethics approvals, including
that required for off-label dexamethasone use. Consenting adult patients undergoing AASS were
randomized in a 1:1:1:1 ratio. They received preoperative ultrasound-guided ISB with 30mL 0.5%
bupivacaine and 4mg or 8mg of dexamethasone, by either the perineural or intravenous route. Patients
with diabetes mellitus, chronic opioid use or contraindications to ISB or dexamethasone were excluded.
Patients, caregivers, recruiters and outcome assessors were blind to the allocation sequence and group
assignments. The primary outcome, block duration measured as time of first surgical site pain, and
secondary outcomes, including adverse effects and postoperative neurologic symptoms (PONS), were
assessed by telephone follow-up or chart review. Power calculations based on a two-tailed alpha error
of 0.05, a standard deviation of 5.0 hours (h) and 5% attrition showed that 280 patients would provide
≥90% power to detect a a difference of 3.0h in block duration for the main effects of dose and route, and
a synergistic interaction of 4.0h between them.
Results:
Between June 2015 and July 2016, 280 of 522 eligible patients were studied without losses to follow-up
or exclusions from analysis. The perineural route significantly prolonged block duration by 2.0h, 95%
confidence interval (CI) 0.4 – 3.5h, p = 0.01. However, 8mg of dexamethasone did not significantly
prolong block duration compared to 4mg (1.3h, 95%CI -0.3 – 2.9h, p = 0.10), there was no significant
statistical interaction (p = 0.51), and no remarkable differences in secondary outcomes between groups
4
(Table). Like previous work , PONS at fourteen days were common but reliably resolved by 6 months in
all but 5 patients. With diagnoses of shoulder numbness, median nerve injury between shoulder and
elbow, multiple sclerosis, cubital and carpal tunnel syndrome, respectively, their relationship to ISB is
uncertain. Higher fourteen day PONS rates with 8mg dexamethasone and the perineural route did not
reach statistical significance.
Discussion:
ISB analgesic duration was prolonged by the perineural route, but not by a higher dexamethasone dose.
The perineural route's analgesic benefit is of marginal clinical significance at these doses, and should
be weighed against potential risks. The significance of PONS after ISB and AASS remains unclear.
References:
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Table. Primary and Secondary Outcomes. Values are expressed as mean (standard deviation), number
(percent) or median [range]

*Measured from recovery room discharge until end of block duration. Data was missing for 25 patients
**p values expressed as overall 4-way comparison or as route; dose ***Higher 11 point numerical
response scores indicate more severe adverse effects, except for sleep quality and likelihood of
choosing same technique again
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Introduction:
Performance of high-quality cardiopulmonary resuscitation (CPR) improves clinical outcomes after
cardiac arrest (1). Without intermittent training, the ability to perform high-quality CPR degrades with
time (2-5). Frequent training and assessment of CPR skills using interactive devices has been
suggested to improve performance (2-5), but the optimal training frequency has yet to be determined.
We aimed to identify the least frequent training interval associated with continued performance of highquality CPR.
Methods:
Local ethics committee approval was obtained prior to recruitment, and informed consent was obtained
from all participants at the time of study enrollment. Nurses from a variety of clinical units at our hospital
were recruited and randomized to one-month, three-month, six-month, and twelve-month CPR training
intervals over the course of a twelve-month study period. Each session included an assessment, where
two minutes of CPR was performed on a high-fidelity manikin without performance feedback. This was
followed by a training component, where the assessment session was reviewed, and up to three twominute, coached CPR sessions with verbal and real-time visual feedback were performed until either
“excellent CPR” was achieved (≥90% of compressions with depth of 50-60 mm, ≥90% of compressions
with rate of 100-120 /min, and ≥90% of compressions with complete chest recoil), or the maximum
number of attempts was reached. Final CPR performance was assessed after twelve months. The
primary outcome was the proportion of nurses able to perform “excellent CPR” in each group. Individual
performance metrics, including compression depth, rate, and recoil were also compared.
Results:
We recruited 244 nurses to participate in the study, of which 183 were enrolled in the one, three, and
six-month groups. This analysis reports the study’s results at six months, at which time 74% of these
nurses (n=135/183) were still enrolled in the study. At baseline, 7% (4/56), 1% (1/67), and 5% (3/60) in
2
the one-month, three-month, and six-month groups, respectively, performed excellent CPR (χ =2.41,
p=0.29). Statistically significant improvements in achievement of excellent CPR were observed in the
one-month (12/33=36% vs. 4/56=7%, Fisher’s exact = 0.01, p2=6.44, p=0.01), but not between the one2
and three-month groups (12/33=36% vs. 10/54=19%, χ =3.45, p=0.06).
Discussion:
Front line health care providers certified in basic resuscitation do not perform excellent CPR without
additional training. Frequent, short-duration bedside training that occurs every month or every three
months is effective in improving performance. At six months, there is non-statistically significant trend
toward better performance when training on a monthly basis.
References:
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Figure 1

Proportion of participants who performed "excellent CPR" at baseline and at six months, organized by
training frequency. Statistically significant improvements in achievement of excellent CPR were
observed in the one-month and three-month groups. At the six-month time point, a significant difference
in rates of excellent CPR was observed between the one-month and six-month groups, but not between
the one-month and three-month groups.
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Introduction: Neuraxial anesthesia is the preferred technique for cesarean delivery. In about 55% of
these patients, spinal or epidural anesthesia may be associated with shivering which may be very
1
distressing and interfere with the monitoring of vital signs. Recent studies have shown that
dexmedetomidine, an alpha 2-adrenergic agonist, could help to alleviate shivering associated with
2
neuraxial anesthesia . The objective of this study was to test whether dexmedetomidine reduces the
duration of shivering episodes associated with neuraxial anesthesia during cesarean delivery.
Methods: Local Ethics Committee approval and consent for study participation were obtained. Eighty
healthy parturients, 18 years of age or more, undergoing cesarean delivery under neuraxial anesthesia
were enlisted in this prospective, randomized, double-blind trial. After childbirth, when significant
1
shivering occured (Crowley and Mahajan scale ), the intervention group (n = 40) received a single
intravenous bolus of dexmedetomidine (30 mcg) while the control group (n = 40) received normal saline.
Randomization and allocation were based on a computer generated list. The primary outcome measure
was the time lapse for an observable decrease in shivering after the intervention.
Results: 155 patients undergoing a cesarean section under neuraxial anesthesia met the inclusion
criteria and were recruited, of whom 80 presented significant shivering and were randomized. Our study
showed that dexmedetomidine reduces the duration of shivering: mean time to decrease chills after the
bolus of 2.6 minutes (CI 95% 1.94-3.26) with dexmedetomidine, and 17 minutes (CI 95% 13.9-21.9 min)
with normal saline (p < 0.0001). The effet persisted at 15 minutes, where chills had completely stopped
in 90% of the patients in the intervention group versus 23% in the control group. No adverse effects,
including bradycardia (HR < 50 bpm), hypotension (> 30% of baseline MAP) and sedation (Filos et al
scale), have been observed.
Discussion: This study demonstrates that an intravenous bolus of dexmedetomidine is an effective
treatment to decrease the duration of shivering during cesarean delivery under neuraxial anesthesia.
References:
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Introduction: Red cell distribution width (RDW) is routinely reported with the complete blood count and
measures the variability of red cell size. In patients with coronary artery disease and heart failure,
1-3
elevated RDW is strongly associated with mortality. Limited prior data suggest a similar association in
4,5
surgical patients. We examined the adjusted association between elevated RDW and 30-day hospital
mortality in a cohort of elective noncardiac surgical patients.
Methods: Following research ethics board approval, we used a large institutional database to conduct a
retrospective cohort study of adults (≥18 y) who underwent inpatient noncardiac surgical procedures at
a multisite tertiary-care hospital network from 2008 to 2015. The exposure of interest was the most
recent RDW within 60 days before the index surgery. The primary outcome was 30-day in-hospital
mortality. Secondary outcomes included postoperative cardiac events (troponin elevation, myocardial
infarction, or cardiac arrest) and acute kidney injury (doubling of creatinine within postoperative days 14). We used separate multivariable logistic regression models to examine the adjusted association of
RDW (categorized into quartiles) with these outcomes while adjusting for age, sex, BMI, comorbidities,
surgical procedure, and preoperative hemoglobin. Interaction between anemia and RDW on the
outcome of mortality was examined.
Results: The primary analysis included 23,337 patients. There were 399 (1.7%) in-hospital 30-day
deaths, 808 (3.5%) cardiac events, and 2087 (8.9%) episodes of acute kidney injury in the cohort. After
risk adjustment, the highest quartile of RDW (>13.0) was associated with an important increased odds
of death [adjusted odds ratio (aOR) 2.36 (1.63-3.43), p < 0.001]. When compared with the lowest RDW
quartile (≤11.6), all higher quartiles had increased risk for cardiac events. The highest quartile of RDW
(>13.0) had an increased odds for cardiac events [aOR 1.39 (1.08-1.78), p=0.01]. There was no
significant association between RDW quartile with acute kidney injury. The model predicting death had
good discrimination (c-statistic 0.81; bootstrap 95% CI 0.80-0.81), as did the model predicting cardiac
events (c-statistic 0.79; bootstrap 95% CI 0.786-0.791). While preoperative anemia was also associated
with adverse outcomes, there was no statistically significant interaction between RDW and anemia in
the logistic regression models.
Discussion: Elevated RDW is associated with clinically important increases in perioperative mortality
and cardiac events. Further research is needed to validate these findings, and determine how best to
incorporate RDW into assessing perioperative risk and targeting patients for risk reduction interventions.
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Table 1. Adjusted odds ratios shown for outcomes by RDW Quartile.

Models were adjusted for age, sex, BMI, preoperative hemoglobin, procedure category, and
comorbidities (ischemic heart disease, heart failure, cerebrovascular disease, chronic obstructive
pulmonary disease, chronic kidney disease, smoking status, diabetes).
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Introduction: Goal-directed hemodynamic and fluid therapy (GDT) during major surgery remains
1
controversial. Although recommended by national guidelines, randomized controlled trials (RCTs) and
1,2
older meta-analyses have demonstrated conflicting results and inconsistent benefit. Given the clinical
importance, conflicting evidence base, and recently published RCTs of GDT, we performed an updated
systematic review and meta-analysis (SRMA) to address whether clinical outcomes differ among
different surgical strata, industry-sponsored trials, and the means of measuring and achieving the GDT.
Methods: Comprehensive searches of Medline, Embase, and the Cochrane Library were performed
without language restriction up to 31-Dec-2016 to identify RCTs of adult patients undergoing major
surgery that received GDT versus standard care. Trauma patients and parturients were excluded. GDT
was defined as fluid and/or vasopressor therapy titrated to hemodynamic goals (e.g. cardiac output) or
validated measures of volume responsiveness (e.g. stroke volume variation). The primary outcome was
in-study mortality. Secondary outcomes included organ-specific morbidity and hospital and ICU length
of stay (LOS). Two researchers independently extracted study demographics, outcomes, and assessed
study quality via the Cochrane Risk of Bias Tool. Random effects meta-analysis was performed to
derive odds ratios (OR) and weighted mean differences (WMD), including 95% confidence intervals
2
(95%CI) and I statistic for heterogeneity. A priori subgroup analyses included type of surgery, industry
sponsorship of the study, and method of GDT.
Results: The search retrieved 1,945 citations and 95 RCTs (11,599 patients) met the inclusion criteria.
Outcomes are summarized in Table 1. GDT reduced in-study mortality compared to standard care (OR
2
0.80; 95%CI 0.68-0.95; p=0.009; Number needed to treat for benefit [NNTB]=65; I =0.0%). Organspecific morbidity was also reduced for patients receiving GDT with lower rates of pneumonia (OR 0.77;
2
95%CI 0.63-0.96; NNTB=56; I =0.0%), acute kidney injury or renal dysfunction (OR 0.72; 95%CI 0.592
2
0.88; NNTB=33; I =5.8%), and wound infection (OR 0.59; 95%CI 0.48-0.72; NNTB=27; I =0.0%). Rates
of myocardial infarction (OR 0.97; 95%CI 0.72-1.32), congestive heart failure (OR 0.99; 95%CI 0.791.25), and exposure to allogenic blood transfusion (OR 1.08; 95%CI 0.81-1.45) were similar between
2
groups. Additionally, hospital LOS (0.79 days; 95%CI 0.43-1.15; I =81.8%) and ICU LOS (0.58 days;
2
95%CI 0.30-0.86; I =86.3%) were decreased with GDT. Sensitivity analysis by industry sponsorship
showed larger magnitudes of effect within industry-sponsored trials for some—but not all—outcomes
(Table 1). Given the challenge of blinding during GDT, only 4 of 96 RCTs were at low risk of bias.
Discussion: This SRMA is the most comprehensive critical appraisal of the literature to date. The
available evidence suggests that perioperative GDT reduces mortality, morbidity, and LOS. Given the
high risk of bias of included RCTs, the findings should be interpreted with caution. Nonetheless, the
benefit for renal outcomes and wound infection was quite robust, particularly in sensitivity analysis.
References:
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Table 1

Table 1: Summary of Clinical Outcomes. Odds ratio values below 1 favour the goal-directed therapy
group compared to control and vice versa. Abbreviations: OR=odds ratio; 95% CI = 95% confidence
interval; NNTB=number needed to treat for benefit; CHF=congestive heart failure; I2=heterogeneity
statistic. ‘n.s.’=not significant. PAC=pulmonary artery catheter.
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Introduction: Gastric antral sonography is emerging as a point of care tool for the assessment of
1-3
aspiration risk. There are few studies in pediatric patients and none have focused on describing the
sonoanatomy of the empty antrum or determining an upper cross-sectional area (CSA) limit of the
empty antrum. The objectives of this study were (1) to describe the sonographic appearance of the
empty antrum, (2) to determine if an upper CSA limit of the empty antrum could be incorporated into a
pediatric clinical algorithm and (3) establish the sensitivity and specificity to determine the validity of
antral sonography in the diagnosis of an empty antrum.
Methods: This prospective observational cohort study received REB approval. Consent was obtained.
Antral sonography was performed in 99 fasted elective patients, 1 to 17 years of age, in the supine and
right lateral decubitus (RLD) positions that were scheduled for elective upper gastrointestinal (GI)
endoscopy under general anesthesia. Antral CSA values measured prior to and after endoscopic
suction were compared across assigned qualitative grading groups using a Kruskal-Wallis H test.
Receiver operator characteristic (ROC) curves were plotted to estimate the discriminating power of
antral sonography position in the diagnosis of an empty antrum. Cut-off values were chosen using the
Youden index, maximizing the sum of sensitivity and specificity. Positive (PPV) and negative predictive
values (NPV) are presented for each sonographic position.
Results: The empty antrum sonographic appearance is ovoid-shaped. Significant differences in preand post-suctioned RLD measured CSAs were found between classified grade 1 (p < 0.001), grade 2 (p
= 0.017) and all subjects (p < 0.001). Correlations between suctioned volume and CSA difference were
ρ = 0.22 and ρ = 0.58 in supine and RLD positions, respectively for any suctioned volume. The
discriminatory power of ultrasound view in diagnosing an empty antrum is presented by ROC curves
where the area under the supine and RLD curves were 0.54 (95% CI 0.45-0.62, p = 0.4) and 0.73 (95%
CI 0.66-0.8, p < 0.001), respectively (Figure 1). The cut-off value of the empty antrum in supine position
2
is 2.20 cm with a sensitivity of 76%, specificity of 35%, PPV of 53% and NPV of 58%. The cut-off value
2
of the empty antrum in RLD is 3.07 cm with a sensitivity of 76%, specificity of 68%, PPV of 70% and
NPV of 74%.
Discussion: Antral sonography is becoming an established tool to assess gastric content and volume
in pediatric patients. The RLD position is both sensitive and specific to qualitatively assess the gastric
2
antrum grade and to quantitatively measure antral CSA. An antral CSA of ≤ 3.07cm in the RLD position
confirms that the antrum is empty in patients 1 to 17 years of age.
References:
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Br J Anaesth 2016 116: 649-654.
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Figure 1: Receiver operator characteristic (ROC) curves represent the discriminatory power of the
gastric ultrasound view in diagnosing an empty antrum in the supine (blue) and right lateral decubitus
(RLD, green) positions.
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Introduction: Moderate anemia, with hemoglobin concentrations (Hb) between 80-100g/L, has been
associated with increased risk of organ injury (brain, kidney) and mortality by undefined mechanisms
(1,2). We hypothesize that anemia–induced tissue hypoxia is a unifying mechanism for these outcomes.
We measured the partial pressure of oxygen in tissues (PtO2), expression of hypoxia signaling molecule
hypoxia inducible factor-1α (HIF-1α), and changes in cerebrovascular reactivity (CVR) to evaluate the
mechanisms associated with tissue hypoxia during moderate anemia. In addition to standard measures
of tissue hypoxia, we assessed CVR because clinical and experimental studies have associated
reduced CVR with brain hypoxia and stroke (3-5).
Methods: With institutional animal care committee approval, a transgenic HIF-ODD Luciferase mouse
model, ubiquitously expressing a HIF-1α-luciferase fusion protein, was assessed. Moderate anemia was
induced with a red blood cell (RBC)-specific antibody (TER119). This antibody binds to the glycophorynA complex, removing red blood cells via intravascular hemolysis and splenic sequestration. Under
isoflurane anesthesia (2% isoflurane, 21% O2), Hb (Co-oximetry); peripheral arterial oxygen saturation
(SpO2; pulse-oximetry); PtO2 (G4 Oxyphor phosphorescence quenching); blood flow (high-frequency
ultrasound); CVR to a 5% CO2 challenge (high-frequency ultrasound); and real-time HIF-luciferase
radiance (IVIS luciferometer) were measured.
Results: RBC-specific antibody reduced Hb concentrations from baseline (143±7g/L) to a nadir of
94±11g/L at day 4 (n=22, p < 0.001). Anemia-induced cardiovascular adaptations included: 1) increased
SpO2 (p=0.018); 2) increased cardiac output (26%, p=0.011); and 3) increased internal carotid blood
flow (80%, p < 0.001). Brain PtO2 did not decrease in anemic mice (22.7±5.2 vs. 23.4±9.8 mmHg,
p=0.935). By contrast, CVR increased during anemia relative to non-anemic controls (p < 0.001). During
anemia, renal blood flow did not increase (p=0.239); and this was associated with a reduction in kidney
PtO2 (13.1±4.3 vs. 20.8±3.7 mmHg, p< 0.001). HIF-1α expression increased in the renal (30%, p=0.006)
and gut region (72%, p=0.017).
Discussion: Antibody-induced anemia was associated with adaptive cardiovascular responses to
improve tissue oxygen delivery. These adaptations resulted in preferential cerebral perfusion and
maintained brain PtO2. Under these conditions, we observed the novel finding of increased CVR. This
increase in CVR may contribute to improve cerebral perfusion and oxygen delivery during anemia. By
contrast, kidney blood flow did not increase during anemia, resulting in renal tissue hypoxia and
increased expression of HIF-1α. The physiological significance of these responses remains yet to be
elucidated. Further study is required to determine if anemia-induced renal tissue hypoxia contributes to
acute kidney injury in surgical patients with moderate perioperative anemia.
References:
1)Lancet 2011;378(9800):1396-407
2)JAMA 2007;297(22):2481-88
3)J Cereb Blood Flow Metab. 2016;Epub ahead of print
4)Neurology 2014;83(16):1424-31
5)AJNR Am J Neuroadiol 2016;37(2):228-35

284809 - EFFICACY AND SAFETY OF ERYTHROPOIETIN AND INTRAVENOUS IRON TO REDUCE
RED BLOOD CELL TRANSFUSION IN SURGICAL PATIENTS
Author(s)
Tiffanie Kei
St. Michael's Hospital
Presenting Author
Co-Authors(s)
Gerard Curley - St. Michael's Hospital
Katerina Pavenski - St. Michael's Hospital
Nadine Shehata - Mount Sinai Hospital
Rosemary Tanzini - St. Michael's Hospital
Marie-France Gauthier - St. Michael's Hospital
Nikhil Mistry - St. Michael's Hospital
C. David Mazer - St. Michael's Hospital
Gregory Hare - St. Michael's Hospital
Introduction: Pre-operative anemia, including iron restricted anemia, affects up to 50% of surgical
patients and increases the risk of red blood cell (RBC) transfusion. Both pre-operative anemia and
perioperative RBC transfusion are associated with increased risk of adverse outcomes following surgery
(1-4). Pre-operative treatment of anemia includes oral and intravenous (i.v.) iron and erythroid
stimulating agents (ESA) such as erythropoietin (EPO); however, the optimal treatment strategy for preoperative anemia remains to be established. Our objectives were to evaluate the efficacy and safety of
ESA and iron therapy based on their effects on the prevalence of RBC transfusions and adverse
thrombotic events. We hypothesized that ESA therapy would be more effective than iron therapy at
reducing RBC transfusions.
Methods: We searched the Cochrane Central Register of Controlled Trials, MEDLINE and EMBASE
from inception to July 2016; reference lists of published guidelines, reviews and associated papers, as
well as conference proceedings. No language restrictions were applied.We included randomized
controlled trials in which adult patients undergoing surgery received either an ESA and/or i.v iron before
surgery, versus iron or no intervention. Two authors independently reviewed the studies and extracted
data from included trials. Risk of bias was assessed for all included studies. Where applicable, we
pooled risk ratios of dichotomous outcomes and mean differences of continuous outcomes across trials
using random-effects models.Our primary outcome was the number of patients transfused with red
blood cells. Secondary outcomes included risk of mortality and other thrombovascular events (stroke,
myocardial infarction, deep vein thrombosis, and pulmonary embolism).
Results: A total of 79 randomized controlled trials (8,181 participants) were included. Patients that
received ESAs in addition to oral or i.v. iron had a reduction in their risk for transfusion (risk ratio [RR],
0.50; 95% CI, 0.46-0.53), relative to those that only received oral or i.v. iron or no intervention.
Treatment with i.v iron alone, relative to oral iron or no treatment, also reduced the risk of RBC
transfusion (RR, 0.80 [95% CI, 0.63-1.01]. No clear increased risk of adverse events was observed with
EPO use: mortality (RR, 1.03 [95% CI, 0.68-1.57]), myocardial infarction (RR, 1.14 [95% CI, 0.60-2.14]),
deep vein thrombosis (RR, 1.43 [95% CI, 0.92-2.21]), stroke (RR, 1.49 [95% CI, 0.62-3.59]) or
pulmonary embolism (RR, 0.50 [95% CI, 0.12-2.06]).
Discussion: Amongst patients undergoing surgery, the administration of an ESA in addition to oral or
i.v. iron was associated with a reduction in patients requiring RBC transfusion. Intravenous iron was less
effective at reducing RBC transfusion. Neither treatment was associated with any clear increase in risk
of adverse thrombotic events. Additional large prospective randomized controlled trials are required to
determine the optimal management strategy for patients undergoing surgery with iron restricted anemia.
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Background: Intrathecal morphine provides excellent analgesia after cesarean delivery (CD), but can
1
be associated with troublesome pruritus in 60-100% of patients. A variety of medications have been
used for prophylaxis against pruritus with varying success. We performed this meta-analysis to evaluate
the efficacy of these medications in preventing intrathecal morphine-induced pruritus in women having
CD.
Methods: This review complies with the PRISMA guidelines. A literature search of multiple electronic
databases was conducted. We included randomized controlled trials (RCTs) that compared drugs used
for prophylaxis of pruritus with a control group in women undergoing CD under spinal anesthesia with
intrathecal morphine. The search was carried out using key words “prevention”, “treatment”,
“pruritus”,“itching”, “intrathecal”, “spinal”, “morphine”, “obstetric patients”, “parturients”, “caesarian
section”, “cesarean delivery.” All RCTs in the English language that reported at least one event in
prophylaxis and control group were included. Quality of the studies was assessed using modified oxford
scoring system. Dichotomous data were extracted and summarized using relative risks (RR) with 95%
confidence intervals (CIs). Statistical analysis was conducted using Cochrane Review Manager 5.3 and
forest plots were constructed for graphical representation.
Results: Nineteen RCTs with 2435 patients (prophylaxis vs. control: 1219 vs. 1216) were included.
Quality scores ranged from 6 to 7 indicating a low risk of bias. 474 patients received serotonin receptor
7studies
1study
1study
, granisetron
, tropisetron
); 222 patients received dopamine
antagonists (ondansetron
2studies
2studies
, droperidol
); 179 patients received opioid receptor agonistreceptor antagonists (alizapride
2studies
2studies
, butorphanol
); 145 patients received opioid antagonists
antagonists (nalbuphine
4studies
1study
1study
, nalmefene
, naloxone
); 80 patients received histamine receptor antagonists
(naltrexone
1study
1study
1study
, promethazine
); 89 patients received propofol
and 30 patients received
(diphenhydramine
1study
.
celecoxib
The incidence of pruritus was not reduced with serotonin receptor antagonist prophylaxis compared with
control group (RR: 0.91; 95%CI: 0.82-1.0; p=0.06). However, their use significantly reduced the
incidence of severe pruritus and need for treatment of pruritus. There was a significant reduction in the
incidence (RR: 0.91; 95% CI: 0.84-0.97; p=0.008) and severity of pruritus (RR: 0.39; 95% CI: 0.17-0.91;
p=0.03) with dopamine receptor antagonist prophylaxis compared with control group. Nalbuphine
decreased the incidence (RR: 0.85; 95% CI: 0.75-0.95; p=0.006), severity and need for treatment of
pruritus (RR: 0.37; 95% CI: 0.26-0.52; p=0.00001) compared with placebo (Figure 1). There was no
difference in the incidence, severity and need for treatment of pruritus with histamine receptor
antagonists, propofol and celecoxib groups when compared with placebo.
Conclusion:
This systematic review comprehensively evaluates all the medications used in the English language
literature for the prevention of pruritus from intrathecal morphine in women having CD. Prophylaxis with
serotonin receptor antagonists reduced the severity and need for treatment, while the dopamine
receptor antagonists and nalbuphine significantly reduced the overall incidence of intrathecal morphineinduced pruritus in women having CD.
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Background
Interventions for preoperative smoking cessation can reduce perioperative complications and increase
1, 2
abstinence. It is not routinely provided due to various barriers such as a lack of time or training. In the
general population, computer-based smoking cessation interventions have been utilized, but in the
3
surgical population, evidence is limited on the use of patient e-learning programs. The objective of this
study was to develop and implement a patient e-learning program as part of a preoperative smoking
cessation program in the surgical population.
Methods
REB approval and informed consent was obtained from all participants. In a prospective multicenter
observational study, 459 adult patients undergoing elective, non-cardiac surgery were recruited in the
preadmission clinic. The preoperative smoking cessation program consisted of a patient e-learning
module, brief advice from a research assistant, referral to a tobacco quit-line, pamphlet, and/or
pharmacotherapy. The patient e-learning program explained the importance of smoking cessation
before surgery, benefits of quitting smoking, how to quit smoking and how to cope with quitting.
Smoking status was assessed on the day of surgery, 1 month, 3 months and 6 months post-surgery.
Self-reported abstinence was biochemically confirmed with urinary cotinine. The primary outcome was
the 7-day point prevalence abstinence rate 6 months after surgery. Secondary outcomes included the 7day point prevalence abstinence on the day of surgery, 1 month and 3 months after surgery.
Multivariable logistic regression was used to identify independent variables related to abstinence.
Results
The 7-day point prevalence abstinence at 6 months was 22%. On the day of surgery, 1 and 3 months
post-surgery, the 7-day point prevalence abstinence was 28%, 25% and 22% respectively. The
variables predicting abstinence at 6 months were body mass index (OR 0.98; 95% CI: 0.93-0.99; P =
0.034), average amount of money spent on cigarettes (OR 0.69; 95% CI: 0.58-0.82; P < 0.0001),
presence of other smokers in the household (OR 0.46; 95% CI: 0.25-0.84; P < 0.012), use of
pharmacotherapy (OR 6.8; 95% CI: 3.5-13.2; P = 0.0001) and contact with Smokers’ Helpline (OR 4.03;
95% CI: 2.3-7.0; P < 0.0001).
Conclusion
Intervention for preoperative smoking cessation utilizing a patient e-learning program led to a high rate
of abstinence 1, 3, and 6 months after elective surgery. In overburdened preadmission clinics during
routine clinical practice, the patient e-learning program may be valuable in overcoming barriers that
hinder the provision of smoking cessation interventions.
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Background
Preeclampsia is a multi-system hypertensive disorder of pregnancy and a significant cause of maternal
mortality worldwide. Efforts to develop models for prediction of preeclampsia only yielded modest
1
results. Anti-angiogenic signalling and vascular abnormalities manifest prior to the development of
2,3
clinical signs, even as early as mid-gestation. It was hypothesized that impaired indices of
microcirculatory function could be detected using sidestream dark field (SDF) imaging. The objective of
this study was to examine microvascular function in women at high risk for preeclampsia at midgestation using SDF imaging.
Methods
With REB approval, women presenting for a prenatal clinic visit between 16 and 22 weeks gestation of
pregnancy were screened for eligibility. Patients at high risk for preeclampsia were recruited if they met
at least one of the following criteria: previous preeclampsia, pre-existing renal disease or diabetes
mellitus, antiphospholipid syndrome, BMI ≥ 35, pre-existing hypertension, or both age > 40 years and
family history of preeclampsia in a first degree relative. Participants were excluded if they were
smokers, consumed caffeine within 6 hours of imaging or were non-English speaking. Investigators
performed analytical non-invasive SDF imaging of the 5 different visual fields of the sublingual
microcirculation. Video images were analyzed blindly following randomization to determine the
microcirculatory parameters (microvascular flow index (MFI), perfused vessel density (PVD), total
vessel density (TVD), and proportion of perfused vessels (PPV)). After delivery, charts were reviewed to
determine if they developed gestational hypertension, preeclampsia or severe preeclampsia. The
primary outcome was the difference in MFI between the normal participants and participants with
preeclampsia.
Results
Data from sixty-six patients were included in the final analysis. Twelve of the participants (18.2%)
developed preeclampsia or severe preeclampsia during the course of their pregnancy. Obesity was a
common risk factor for inclusion across all groups, representing over 50% of participants with no
preeclampsia. MFI was not significantly different between participants with normal pregnancies and
participants with preeclampsia or severe preeclampsia (2.75 ± 0.38 vs. 2.80 ± 0.34, respectively; p =
0.459). Similarly, there were no significant differences in TVD, PVD and PPV between the two groups.
Discussion
We did not detect a functional difference in microcirculation between women who did develop
preeclampsia and those who did not. SDF imaging of the sublingual microcirculation may remain an
appropriate tool to identify women at risk for the disease, albeit later in pregnancy.
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Introduction: Older people are increasingly prevalent in the perioperative setting, and advanced age is
1
an independent risk factor for adverse postoperative outcomes. Given the increasing number of older
patients in the perioperative setting, and their unique risk profile, guidelines for the optimal preoperative
2
care of geriatric surgical patients have been published. Guidelines recommend that geriatric-specific
risk quantification, in the form of frailty assessment, be performed. Furthermore, the guidelines
recommend that decision-making capacity (DMC) assessment and the consent process be documented
in a manner that reflects geriatric syndromes such as frailty and cognitive dysfunction. The objectives of
this study were to (1) measure the proportion of elderly patients where frailty assessment, capacity
assessment, and consent processes were documented; and (2) to evaluate whether the presence of
frailty influenced documentation of DMC assessment and proper consent processes.
Methods: Ethics approval was obtained for this historical cohort study. A random sample of 240
patients, aged 65 or older, having elective inpatient surgery at a tertiary care center was identified.
Preoperative surgical consultations were reviewed to identify frailty assessment and risk quantification,
as well as criteria for DMC based on the American College of Surgeons/American Geriatrics Society
guidelines. Legal elements required for consent, per provincial legislation, were also identified.
Supporting quotes were recorded. Data extraction forms were piloted in duplicate to ensure
consistency. All data was reviewed by two extractors and the senior author; disagreements were
resolved by consensus. Descriptive analyses of findings were performed; risk-adjusted analyses are
ongoing. Qualitative analysis of quotes will be performed.
Results: Consultation notes were available for 233/240 patients. Frailty was mentioned in 1% of the
charts reviewed (2/233); no formal frailty assessments were documented. Risk quantification was
documented in 15% of the preoperative notes (34/233). The four legally relevant criteria for assessment
of DMC were documented in 3% of the notes (7/233). All notes documented at least four of the seven
elements required for informed consent; all elements were present in 1% (3/233) of the notes. Specific
risks of the procedure were documented in 56%, unique risks in 20%, and the risks of not treating the
diagnosed condition were documented in 6% of surgical notes. Figure 1 reports the proportion of DMC
and consent elements documented.
Conclusion: Despite guidelines for optimal preoperative assessment of the geriatric patient,
recommended practices such as frailty and DMC assessment are rarely documented. Furthermore,
legally required elements of informed consent are regularly missing from the preoperative surgical
notes. Although we cannot differentiate between elements that were discussed vs. documented, the low
proportion of recommended and required elements present in the medical record highlights a key gap in
the preoperative care and assessment of our growing population of older surgical patients.
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Figure 1

Proportion of DMC and consent elements documented in the preoperative surgical notes

