Outcomes—can we find a common language
to improve patient safety?
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Outcomes—outline
• Major outcome studies: NAP4 and ASA Closed Claims Analysis
• Is our aim just to avoid brain injury, death, eFONA, ICU admission and litigation? —
What’s missing?

• Airway outcomes pertain to ventilation (FM, SGA), placement of TT (laryngoscopy
& intubation), eFONA, extubation

• Outcomes: research vs clinical, pre-hospital, ED, ICU, OR etc.—can these

outcomes be harmonized to gather information and achieve quality improvement?

• Clinical documentation
• Toothbrushes (?)
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Situational awareness
Incidence of transient hypoxia and pulse rate reactivity during paramedic RSI
Dunford JV et al: Ann Emerg Med 2003; 42(6): 721-8

• RSI by paramedics, adult head injured patients (GCS< 8)
• “high-flow oxygen” for > 60 sec, midazolam, succinylcholine, cricoid pressure
• comparison of EMS report and recorded capnography, oximetry
• SpO2 <90%
•

31/54 (57%)

•

median duration of saturation of desaturation was 160 sec (IQR 48-272)

•

median decrease of desaturation 22%

•

6 demonstrated HR<50

•

26/31 were described as “easy”—what does this even mean?
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igure 1.

Desaturation to SpO2 equal to
65% (large arrow) with bradycardia to 43 beats/min (small
arrow). Target ETCO2 of 30 to
35 mm Hg was achieved.
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Situational awareness
Human factors in the emergency department: Is physician perception of time to intubation
and desaturation rate accurate? Cemalovic N, et al. Emerg Med Australasia 2016 28, 295-99

•

very busy level 1 trauma centre in NYC

•

MD performance of RSI in Emergency Department

•

Preoxygenation x 3 min ➭ sedation ➭ NMBA ➭ DL or VL, verbal prompts without “hard stops”

•

Perceived vs actual TTI and lowest SpO2

•

FPS 86%

•

Perceived vs actual

•

TTI: 23 sec (20.5-25.5) vs 45.5 (40.2-50.7)

•

SpO2: 13

(3-12)

vs 23 (13-29)

Situational awareness
Human factors in the emergency department: Is physician perception of time to intubation
and desaturation rate accurate? Cemalovic N, et al. Emerg Med Australasia 2016 28, 295-99

•

the longer the TTI, the greater the misperception of time: “time dilatation”

•

verbal prompts did not prevent low SpO2

•

RSI/ED are high-stress settings ➭ impair situational awareness

•

are ICU and OR any diﬀerent?

1. misperception
2. impaired comprehension
3. reduced ability to forecast

Situational inattention
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A 50-yr-old female with a sinonasal melanoma was 52-yr-old woman with a history of alcohol abuse and polycystic liver disease prescheduled for elective endoscopic anterior craniofacialsented for an urgent orthotopic
E liver transplant.
resection with intraoperative computed tomography (CT)She had recurrent ascites, muscle wasting, jaunimaging to help guide surgical management. A magneticdice, pancytopenia, marked coagulopathy, and
a bilirubin count of 303 μM (18 mg/dl). The
resonance imaging of the patient’s head six weeks earlierpatient was fasted and no problems were anticshowed locally advanced mucosal melanoma of the leftipated with ventilation or laryngoscopy. After
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monitors, general anesthesia was induced with
Preoperative staging scans showed no evidence offentanyl, propofol, and rocuronium. Elective
metastatic disease, and the decision was made to proceedGlideScope laryngoscopy (Verathon, Bothell,
WA) was performed and recorded using a Gliwith conservative resection of all mucosal involvement.deScope® Cobalt #3 blade (Verathon, Bothell,
Apart from anemia from recurrent epistaxis, the patient hadWA). Laryngoscopy and intubation were easily
no other significant comorbidities. A rapid sequenceaccomplished. Upon subsequent review of the
laryngoscopy recording, it was apparent that
induction was performed using fentanyl, propofol, andthe vocal cords were clearly icteric.
succinylcholine, and anesthesia was maintained with Tissue staining by bilirubin is frequently
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and opportunities to refine our techniques. The educational benefits of video laryngoscopy have emphasized the value of real-

Descriptors of laryngoscopy/intubation
• easy, awkward, moderately diﬃcult, diﬃculty, impossible, POGO, CormackLehane view, TTI, FPS…

• with DL, Cormack-Lehane view = ease of laryngoscopy≅ease of intubation
• with VL C/L view = ease of laryngoscopy≄ease of intubation since
intubation requires delivery and advancement of TT

• laryngoscopy and intubation should be described separately
• Intubation Diﬃculty Scale (Adnet et al)

is consistent with an intubation of moderate to major
difficulty (3). The first and all alternative techniques
Adnet F et al. Acta Anaesthesiol Scand 2001; 45: 327-332
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Descriptors of laryngoscopy/intubation
•

easy, awkward, moderately diﬃcult, diﬃculty, impossible, POGO, Cormack-Lehane view, TTI,
FPS…

•

resources, priorities, advantages and disadvantages

•

with DL, Cormack-Lehane view = ease of laryngoscopy≅ease of intubation

•

with VL C/L view = ease of laryngoscopy≄ease of intubation since intubation requires delivery
and advancement of TT

•

laryngoscopy and intubation should be described separately

•

Intubation Diﬃculty Scale (Adnet et al)

•

is there a better way?

NY). Voltage and time data were sampled at 9 Hz with
data collection software (InstruNet; Omega Engineering,
Stamford, CT). Transducer calibration was accomplished
by placing the instrumented blade in a pressure chamber
and recording voltages from each transducer at air pressure levels between 500 and 5000 mmHg. Linear pressure-voltage regressions were generated, and the standard Pearson correlation coefficient was greater than
0.95 for all calibrations. Transducers were recalibrated
after every two patients. Before each use, the blade was

Force-sensor studies
Santoni BG et al. Anesthesiol 2009

•

force sensors embedded into Mac blades

•

MILS reduced laryngeal view

•

twice required force to intubated
Fig. 1. Pressure-sensing Macintosh 3 laryngoscope blade. Sensor
1 is the most distal, and sensor 6 is the most proximal.
Anesthesiology, V 110, No 1, Jan 2009
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Force sensor studies
Anaesthesia 2013, 68, 492–496

Lee C, Khan S, Russell T, Cordovani D,
Gordon J, Sainsbury J, Parotto M, Cooper RM
2008-2019

•

•
•

•

studies comparing DL vs HA-VL, HA-VL vs
Mac-VL, manikins, patients with easy and
diﬃcult anatomy
Figure 2

Lee et al. | Forces generated by Macintosh and GlideScope

(a)

(b)

Laryngoscopes with sensors and ‘pucks’ attached: (a) Macintosh, (b) GlideScope.

Statistical analysis was performed using Prism 5.0a
direct vs indirect Mac-VC in manikin
(GraphPad Software, Inc., La Jolla, CA, USA) and R
Statistical Language (R Foundation for Statistical Comsame airway-same view by experienced
puting, Vienna, Austria). Forces from the three sensors
on each laryngoscope were summated and were not
anesthesiologists—10-fold range of force
individually analysed. Force and duration were analywas applied
sed using the Friedman and Mann–Whitney tests as
appropriate. Post-hoc analysis to compare individual
what does this mean?
manikins was performed using the Wilcoxon-Nemenyi-McDonald-Thompson test, with p values corrected
for multiple comparisons, using R Code [14]. Analyses
were two-sided and a value of p less than 0.05 was

Figure 3 Average force for Macintosh (
Scope ( ) laryngoscopy in four manikin

Objective measures of laryngoscopy and
intubation
• Objective, real-time, automatic
• video-capture of laryngoscopy and intubation
• embedded force-sensors
• timing automatically recorded and displayed
• SpO2 ported from existing oximeters
• video recording part of clinical record
• common definitions lead to cooperative outcomes and big data
• research and clinical interests intersect
• education and quality of care improve (CQI)

Summary
•

moving beyond NAP4 and litigation

•

focusing on near misses and suboptimal outcomes

•

Tower of Babel

•

can clinicians and researchers agree on terminology

•

objective outcomes to minimize situational awareness/blindness

•

lessons from my toothbrush

