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INTRODUCTION

Health care workers (HCWSs) face hazardous occupational exposures to infectious

organisms, many of which are spread through airborne or aerosolized droplet routes®. To
reduce the risk of infection, the Centers for Disease Control and Prevention (CDC)
recommends the use of personal protective equipment (PPE): gowns, gloves, face shields,
goggles and disposable N95 respirators. The COVID-19 pandemic has led to persistent
supply shortages of respiratory protective equipment in many jurisdictions. Reusable
industrial respirators have been proposed and deployed as an alternative, but also face
severe supply limitations. In addition, these industrial respirators do not filter the user’s
expired breath, a major limitation in health care settings where bidirectional protection is
required.

METHODS

In this paper, we present the development and quantitative testing of a reusable silicone
respirator that can be locally manufactured using low-cost desktop infrastructure under
pandemic conditions. Using standardized quantitative fit-testing (QNFT) including resting and
activity components according to CSA Z94.4-18) in a cohort of 41 healthcare workers
(HCWs), we compared the performance of the mask to the individually fitted disposable N95
masks that the HCWs had been assigned by our institution.QNFT include seven testing



activities performed by the participant, also referred to as “run”. These include: normal
breathing, deep breathing, turning head side-to-side, nodding up-and-down, counting out
loud, bending over, and ending with normal breathing again. A QNFT passing score for a
half-face N95 respirator requires the subject to score an overall fit-factor of 100 or greater,
with at least six individual run score fit factors of 100 or greater. All newly developed

respirators must meet this international regulatory standard 813
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DISCUSSION

The surge in demand for N95 and comparable respirators during the current pandemic has
repeatedly exceeded the capacity of manufacturing and supply chains. This has led to critical
shortages even in traditionally well-resourced countries and has exacerbated the chronic
shortages that are a reality for much of the world’s population *” *°. A reusable, locally-
manufactured, half-face respirator provides better protection than fitted disposable N95
masks and can contribute to address the global supply systems disruption and allow a better
response to future pandemics. The device requires further modification and testing to
optimize exhalation flow resistance, and full conformance with technical standards required
for regulatory approval.
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Fig 1. Production process of the Duo silicone respirator. A) The 4-part 3D-printed mold B) Complete
set of components C) Valve assemblies D) Assembled Duo respirator.
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Fig 2. Heat maps illustrating the results of quantitative fit testing (QNFT) for the Duo and
disposable N95 masks. The results for each participant are represented along each column with the
Duo on top and Disposable N95 at the bottom. Rows represent the fit factors for each of the 7
maneuvers, overall fit factor, mask models (legends on left) as well as NIOSH morphometric panel
number (bottom row). Participants have been ordered by their qualitatively fit-tested disposable N95
models. Fit factor values are colour coded with green values representing fit factors > 100, indicating a
pass according to CSA Z94.4-18 and red boxes indicating failures.
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INTRODUCTION

Physicians who have completed their training usually work alone or with a trainee. The
clinical practices of different staff anesthesiologists may differ widely. To maintain and
improve clinical skills it is important to reflect on one’s own practice and to discuss with and
learn from other staff physicians. However, in reality, opportunities for clinical collaboration
between staff anesthesiologists are limited to clinical situations where more than one staff
physician is needed, or to academic meetings, where information is verbally discussed. Peer
observation and feedback is a validated tool for self-reflection. The literature almost
exclusively describes peer observation in teaching situations and peer observation by
trainees. While some staff physicians might consider this a “waste” of resources, the value
generated from this process might outweigh the invested time and cost. This study’s aim was
to evaluate peer observation and feedback for staff physicians in the operating room.

METHODS

After ethics board approval and informed consent, this mixed method study invited all staff
anesthesiologists at a university-level hospital to participate in the peer observation and
feedback process. For each peer observation and feedback encounter two staff
anesthesiologists (one observing/one performing) were paired and randomized to either
high-turnover or high-complexity surgical lists. There was no trainee or study personnel
present at the time of the encounter, to ensure a private and confidential experience. Both
staff anesthesiologists were encouraged to discuss similarities and differences in practice
throughout the approximately two-hour-long observation period. Both were advised to treat
the peer observation and feedback process as a bilateral learning experience, to ensure
open communication and benefit for both sides.

After each peer observation and feedback encounter, all participants individually answered a
structured questionnaire and an open-ended interview facilitated by a researcher. The
primary outcome parameter was predefined as the percentage of staff participants who
would either consider making any changes to their future practice and/or consider gathering
more knowledge in an identified topic. Descriptive statistics were used to analyze
gquantitative data. A thematic analysis approach was used to analyze qualitative data.

RESULTS

Twenty-one staff anesthesiologists (aged 44+9 years, 33% female, with 11+9 years of
experience) participated in 26 encounters (64% high complexity, 36% high turnover lists). In



24 (92%) encounters, at least one of the two staff anesthesiologists reported that they would
consider making changes and/or acquiring more knowledge. Fifteen (71%) of all staff
anesthesiologists agreed to that statement. There was a significant difference between high-
complexity and high turnover list, in favour of high-complexity lists (p=0.022). All staff
anesthesiologists recommended the use of peer observation and feedback to other health
care professionals and as a tool for continuous professional development. Some
anesthesiologists (43%) voiced concerns about the cost of such a project. The analysis of
the qualitative data revealed several themes: psychological safety, time constraints and
staffing issues, changes in behaviour due to the experience, team-building opportunity,
opportunity for self-reflection, and the importance of continuous professional development.

DISCUSSION

Ninety-two percent of feedback encounters resulted in at least one staff anesthesiologist
either considering making changes to their practice and/or acquiring more knowledge, which
we believe is a surrogate parameter for continued learning. This supports the usefulness of
this process as a tool for continuous professional development. Continuous education and
self-reflection while ensuring psychological safety are critical for healthcare professionals,
may have an impact as a team-building exercise, and may also have the power to ultimately
improve patient care. The next step is to evaluate this simple continuous professional
development intervention for the clinical teaching of trainees.
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INTRODUCTION

The physiology of diabetes mellitus can increase the risk of perioperative aspiration but there
is limited and contradictory evidence on the incidence of “full stomach” in fasting diabetic
patients. The aim of this study is to assess the baseline gastric content (using gastric
ultrasound) in diabetic and non-diabetic patients, scheduled for elective surgery, who have
followed standard pre-operative fasting instructions.

METHODS

This was a prospective, non-inferiority study of 180 patients (84 diabetics and 96 non-
diabetics). Bedside ultrasound was used for qualitative and quantitative assessment of the
gastric antrum in the supine and right lateral decubitus positions. Fasting gastric volume was
estimated based on the cross-sectional area (CSA) of the gastric antrum and a validated

model." We hypothesized that diabetic patients would not have a higher baseline fasting
volume compared to non-diabetic patients, with a non-inferiority margin of 0.4 mL/kg.
Secondary aims included the comparison of the incidence of “full stomach” (solid content or
>1.5mL/kg of clear fluid) between the 2 groups, estimation of the 95th percentile of the
gastric volume distribution in both groups, and examination of the association between
gastric volume, glycemic control, and diabetic comorbidities.

RESULTS

The baseline gastric volume [SD] was similar in the diabetic (0.81 [0.61] mL/kg) and non-
diabetic (0.87 [0.53] mL/kg) groups. The gastric volume was not higher in diabetic patients
(mean difference was -0.07 mL/kg [95% CI: -0.24 to 0.10 mL/kg]). Thirteen (15.5%) diabetic
and 11 (11.5%) non-diabetic patients presented > 1.5 mL/Kg of gastric volume

(p>0.05). There was no correlation between the gastric volume and either the time since
diagnosis or HbA1C.



DISCUSSION

Our data suggest that the current fasting guidelines from the American Society of
Anesthesiologists are equally effective in preventing a “full stomach” prior to elective surgery

in diabetic and non-diabetic patients.
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INTRODUCTION

Trans people have “gender identities and/or gender expressions [that] are not what is
typically expected for the sex to which they were assigned at birth”.* Nonbinary people have
“gender identities outside the gender binary” (i.e., gender identities other than man or
woman)." Trans and nonbinary (TNB) people experience obstacles—historical, cultural,
social, political, financial—including stigmatization, health inequities, and barriers to care in

healthcare contexts.? In addition to the standard medical care any person may seek in their
lifetime, some TNB people may also choose to medically transition with hormone therapy
and/or gender-affirming surgery (GAS). We aimed to understand how TNB people
experience perioperative care, and to use this information to gain insight into potential gaps
in the education of perioperative care professionals.

METHODS

This qualitative study was based in phenomenology, a methodology that allowed us to
explore a phenomenon, grounded in the worldview, vocabulary, and context-specific

experience of the patients themselves.? With institutional ethics approval, we sought to ask,
“What are the lived experiences of TNB people in perioperative settings?” Eligibility criteria
included people who had undergone any surgical procedure (GAS or otherwise) in Canada
in the previous five years and identified as transgender or nonbinary at the time of surgery.
Participants were recruited by word of mouth, primarily via posts on social media. One of the
authors conducted semi-structured interviews over Zoom with each participant. Questions
asked about participants’ (1) identities and background, (2) surgical experiences, from the
decision to have surgery through to recovery, and (3) thoughts and feelings through the
perioperative process. Audio-recorded interviews were transcribed, and three researchers
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from the team separately analyzed through a systematic process of open coding. These

codes were then collated and grouped into themes.* Throughout the analysis, researchers,
some who identify as nonbinary, trans, and/or queer, set aside our own experiences and
beliefs affecting our interpretation of participants’ narratives. Member checking was
performed by allowing participants to review a transcribed version of their interview.

RESULTS

Twenty-one participants were interviewed. Ten self-identified as male or trans men, three
female or trans women, seven nonbinary/genderqueer, and one as transmasculine.
Seventeen participants described undergoing GAS; other participants described surgeries
unrelated to gender. Participants spoke extensively regarding their experiences accessing
trans-competent healthcare, describing stress, lack of clarity, and feelings of vulnerability
navigating the perioperative period. Systemic marginalization towards TNB people
exacerbated these challenges. Some felt unable to participate fully in shared decision
making, particularly regarding GAS, in fear of being denied access to care. While in hospital,
participants described both positive and negative interactions with perioperative care
professionals. Negative interactions centered on being misgendered by healthcare
professionals. Several participants described a sense of depersonalization at the time of
surgery, like an object on a “conveyor belt,” rather than a person. However, many
participants noted the sense of community and resiliency when meeting other TNB patients
in the perioperative environment.

DISCUSSION

Early findings reveal there are challenges to address within both the perioperative setting and
the healthcare system overall. The stress of wading through pre-surgical bureaucracy often
stood in sharp contrast to the positive feelings participants had with deciding to seek GAS.
The participants described the need for self-advocacy and resiliency when interacting with
healthcare professionals who had a lack of experience with or negative attitude towards TNB
people. The results highlight the need for healthcare professionals to receive education
specific to working with TNB patients and providing safe and competent gender-affirming
care throughout the perioperative context.

REFERENCES

1. Coleman E et al. Standards of Care for the Health of Transgender and Gender
Diverse People, Version 8, International Journal of Transgender Health, 2022.
23:supl, S1-S259. doi: 10.1080/26895269.2022.2100644.

2. Kcomt L. Profound health-care discrimination experienced by transgender people:
rapid systematic review. Soc Work Health Care. 2019 Feb;58(2):201-219. doi:
10.1080/00981389.2018.1532941. Epub 2018 Oct 15. PMID: 30321122.

3. Crozier G, Denzin N, Lincoln Y. Handbook of Qualitative Research. Br J Educ
Stud. 1994. doi:10.2307/3121684.

4. Clarke V, Braun V. Thematic analysis. J Posit Psychol. 2017; 12(3):297-298. doi:
10.1080/17439760.2016.1262613.

13



Passive Leg Raise to Facilitate Pediatric Peripheral Intravenous
Access: A Randomized Controlled Trial

AUTHORS

Macaskill, James"; Emadi, Roya'; Zhao, Mars'; Barbour-Tuck, Erin®; Walker, Mary Ellen?;
Valcke, Patrick®; Munshey, Farrukh*; Gamble, Jonathan?

! College of Medicine, University of Saskatchewan, Saskatoon, SK, Canada

2 Department of Anesthesiology, Perioperative Medicine and Pain Management, College of
Medicine, University of Saskatchewan, Saskatoon, SK, Canada

3 Department of Anesthesia & Perioperative Medicine, Western University, Schulich School
of Medicine, Windsor, ON, Canada

4 Department of Anesthesiology & Pain Medicine, The Hospital for Sick Children, University
of Toronto, Toronto, ON, Canada

INTRODUCTION

Establishing pediatric peripheral intravenous (PIV) access is challenging even for skilled
practitioners; such providers report an approximately 50 percent first-pass success rate.?
Unsuccessful and repeated attempts at PIV access correlate with greater patient pain and
anxiety scores in addition to decreased perceived quality of care by caregivers.” A passive
leg raise (PLR), raising a supine patient’s legs to 45 degrees, auto-transfuses lower
extremity blood volume into the central circulation.* Similar to changes in internal jugular vein
diameter a PLR may cause a transient increase in the volume and caliber of upper extremity
peripheral veins. However, studies of this maneuver on pediatric peripheral venous diameter
under anesthesia are limited.® This study aimed to determine if a PLR will 1) cause a
significant increase in upper extremity venous diameter; 2) decrease the number of attempts
until successful upper extremity PIV cannulation compared to a control group in pediatric
patients.

METHODS

Following local Research Ethics Board approval, a parallel-group, open-label, randomized
controlled trial was conducted to investigate the effect of a PLR on the facilitation of PIV
access in pediatric patients. Consenting eligible participants included: ASA physical status 1-
3 ages 3 months to 17 years undergoing general anesthesia for elective procedures.
Excluded from the study were patients with lower limb pathology limiting range of motion and
those with pre-existing central or peripheral intravenous access prior to surgery.

Participants were randomized to either a PLR or control group. Antecubital vein diameter
was measured by ultrasound three times: at baseline, with a proximally placed venous
tourniquet, and after intervention (with tourniquet applied); PLR was maintained until
successful PIV placement. Patient demographics, number of cannulation attempts, and vein
diameter measurements were recorded. The primary outcome was the number of attempts
to establish PIV access. Secondary outcomes included the change in peripheral vein
diameter with PLR. Mann-Whitney U tests were used to examine the effect of PLR on
cannulation attempts, change and percent change of vein diameter. Backward model
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building also allowed for the creation of full models with all independent variables as well as
reduced models that include only independent variables with significant impact.

RESULTS

Two hundred thirty-four patients were enrolled, 117 in both the intervention and control
groups. We found no significant difference between the control and PLR groups in
cannulation attempts, with a median [interquartile range (IQR)] of 1.0 [1.0 to 1.0] in both
groups (Z=-1.46, p=0.143). However, there was a significant difference between the control
and PLR groups in relative vein diameter change between the PLR and control groups
(median, [IQRY]) following tourniquet placement: 9% [5%-17%] vs 4% [0%-8%] (Z=-5.84,
p<0.001). Our generalized linear models show a significant difference between the control
and treatment groups in all models; raw and percent changes were greater in the PLR group
than the control group in both full and reduced models.

DISCUSSION

A PLR did not significantly decrease the number of PIV attempts in the controlled operative
room environment with cannulation performed by highly experienced providers, but it did
significantly increase vein diameter. In situations of anticipated cannulation difficulty or less
experienced providers, a PLR is a simple means of increasing vein diameter that may
plausibly decrease the number of PIV attempts and time to cannulation, although further
study is warranted.
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INTRODUCTION

From January 2016 to June 2018, more than 9,000 Canadians died from alleged opioid-
related harm. In 2018, 1 in 8 Canadians were prescribed opioids®. A population-based
study reported 7% of opioid-related deaths in Ontario were associated with

prescriptions belonging to family or friends”. Health Quiality Ontario published a report
identifying the number of opioid-prescriptions following surgery were second only to dentist

office visits®. Recent Canadian population-based cohort study identified surgical opioid-

prescribing at hospital discharge as a specific focus for intervention®, however,

Canadian research & guidelines pertaining to discharge opioid-prescribing remains limited to
adult populations. Pediatric opioid prescribing at surgical discharge lacks evidence-based,
standardized protocols that decrease excessive opioid prescribing while ensuring children do
not experience unmanaged pain at home. Following our own preliminary work®, we designed
& implemented electronic standardized discharge protocols for patients undergoing supra-
condylar fracture repair (SCF) that encouraged regular acetaminophen and ibuprofen as
first-line analgesics and restricted morphine prescribing (A) to 8-doses max. (0.2 mg/kg), (B)
then further restricted to 4-doses max., to decrease heterogeneity in clinical practice

and decrease excess opioid-prescribing while at the same time increasing unused-drug
returns, all without compromising pediatric home pain management.

METHODS

Per IHI Model for Improvement, our SMART-AIM (Hypothesis) was: "By end of 2022 [24
months], using two-phase structure, we will decrease opioid mg-amounts (MME)
prescribed at SCF discharge by 50%, and decrease by 50% unused MME in the
community at 3-week follow up”.

To analyze impact of EHR-implementation of opioid discharge order-sets [2021:Phase
1], and introduction of part-refill scripts [2022:Phase 2], we identified the
following measures to track and analyze both phases:

*Qutcome:

[MME & MME ‘kg prescribed & dispensed; percentage reduction unused MME remaining in
the home] To be delivered (tbd) by order-sets
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*Process:

[Enroliment, orderset-compliance, simple-analgesic use, MME disposed/returned at 3-week
follow-up]. _TBD by family-handouts, surgeon orientation video and reminders, fracture-clinic
reminder calls to families

*Balancing:
[Untreated pain, extra morphine requests/scripts]. _TBD by post-op follow-up with families @

Day 5 and 21.

Iterative tests of change evaluated implementation through multiple PDSA [Plan-Do-Study-
Act] cycles. SPC charts (Figure) were used to display data, demonstrate sustainable
meaningful impact on outcome-process measures, and evaluate special-cause variation
(SCV). SPC charts analyze process performance by plotting data points, control limits and a
center line: a process is in control when common cause variation is present, SCV is absent
and statistical properties do not vary over time. Other rules of analysis (Shewhart Rules) are
applied automatically by QIMACROS which we employ locally for QI data analysis and
reporting.

RESULTS

Our preliminary work® from 2019-2020 reported 8672 morphine MME prescribed to 110
prospectively recruited consecutive surgical patients: 67% of prescribed opioids went
unused, and, 78% of those remained in the home 1-month later.

SCF QI Project Phases 1 & 2 [2021 & 2022]:

*Qutcome*

1. Mean MME/kg prescribed: Decrease from 3.6 to 1.9[2021], further decrease from 1.9 to
1.1[2022] — 70% TOTAL DECREASE

2. Percentage reduction in unused MME in the home 3-weeks post discharge: 83% MME
dispensed in preliminary data went unconsumed/unreturned; compared to 50% in 2021
(2551 of 5095MME), and 52% in 2022 (720 of 1512MME)

*Process*

1. Enrollment Rate: Overall = 78%, [70% 2021, 85% 2022]

2. Order-set compliance: Increased from monthly mean of 38%[2020] to 84%[2021]

3. 88% use of acetaminophen, 85% ibuprofen, respectively: however, ~ 60% of use was not
administered regularly as instructed

4. MME safely-disposed or returned at 3-week follow-up: Increase from 17% of

total dispensed [2020] to 80% [2021-22]

*Balancing*
ZERO untreated pain declared

ZERO requests for extra opioid scripts

DISCUSSION

Since 2020, PROSPR program iteratively decreased opioid prescribing at surgical discharge
post SCF repair by 70%.
Subanalysis demonstrates Gartland Type 2 fractures consume minimal opioids and never
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refill opioid scripts; we removed opioids from discharge prescribing post Type 2 repair.

We effected a signficant increase in the amounts of unused opioid safely removed from the
community by [A] prescribing less, [B] creating reminders and mechanisms to 'bring-back’
unused drug for safe disposal.

For every SCF repair, 30MME is no longer exposed to the community, totalling 7.5 GRAMS
Morphine each year for just one procedure.

Currently expanding processes to address other surgeries (cleft-palate, dental,
tonsillectomies).
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INTRODUCTION

Spinal morphine is the standard of care for postoperative analgesia after elective cesarean
delivery (CD) performed under spinal anesthesia, providing effective, relatively safe, and
cost-efficient analgesia up to 12-24h postoperatively.” Transversalis Fascia Plain block (TFP)
has recently been proposed for post-cesarean analgesia as an adjunct to spinal morphine.>
The proximal branches of T12 and L1 are targeted in the plane between the transversus
abdominis muscle and the transversalis fascia facilitating cutaneous analgesia for a lower
abdominal Pfannenstiel incision.® The purpose of this study was to evaluate the additional
analgesic effectiveness of TFP block in cesarean delivery with spinal morphine. The primary
outcome was opioid consumption in patients receiving a TFP block with local anesthetic
compared to patients receiving a TFP block with saline.

METHODS

Ethics approval was obtained from our local REB prior to recruitment. One hundred and six
participants provided consent to participate in our prospective, double-blinded, block
randomized RCT. Exclusion criteria included language barriers, BMI > 40 kg/mz, multiple
gestation, chronic pain, preoperative opioid use, substance abuse and allergies to
medication included in protocol. All patients received spinal anesthesia according to
institutional practices. Post-operatively, participants received ultrasound guided bilateral TFP
blocks of either 40 mL saline (control) or 0.25% bupivacaine with 2.5 mcg/ml epinephrine 40
ml or a maximum 2.5 mg/kg (treatment). Standardized postoperative analgesia with
acetaminophen and diclofenac was administered to all participants. Pain scores and opioid
consumption in morphine milliequivalents (mmeq) was assessed at 6-, 12-, 24- and 48-hours
following CD. Additionally, data was collected on quality of recovery score and time to first
opioid administration post-block. Analysis was completed using both intention to treat (ITT)
and per protocol (PP) participants. Complete case and imputed case analyses were
completed for our primary outcome of 24-hour post-block administration mmeq consumption.
Results are presented as outcome (95% confidence interval).

RESULTS

One-hundred and six and ninety-four participants were included in ITT and PP analyses,
respectively. Complete and imputed case ITT analyses presented with adjusted 24-hour
mmeq decreases of -17.1 (-26.3 to -8.0, P < 0.001) and -14.4 (-23.8 to -5.0, P = 0.003) with
TFP block administration, corresponding to 51% and 44% reductions in 24-hour opioid
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consumption, respectively. Similar decreases were found with PP analysis. ITT median time
to first opioid administration was 3.0 (2.3 to 5.6) hours and 8.2 (4.4 to 17.5) hours in control
and TFP block groups, respectively (P = 0.054). The overall adjusted post-operative TFP
block effect was a reduction in NRS pain scores at rest and movement of -0.9 (-1.6 to -0.2, P
=0.013) and -1.2 (-2.1 to -0.4, P = 0.004), respectively. QoR-15 scores 30-days post-block
were higher in the TFP block group (P = 0.006). No block related complications were
observed.

DISCUSSION

Administration of a TFP block was associated with a significant and clinically meaningful
reduction in 24-hour post-block opioid consumption. This agrees with other studies in similar
patient populations where a 33% reduction in mmeq of opioid consumption was considered
clinically significant.* As well, time to first opioid request was extended into those who
received a TFP block. Although QoR-15 scores supported improved recovery in the TFP
block group 30-days post-administration, this improvement was likely not clinically
important.”> Administration of a TFP block shows good potential as a useful adjunct to spinal
morphine for post-CD analgesia.
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