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Presenter Notes
Presentation Notes
Good morning, my name is Benjamin Dallyn and I’m a clinical fellow in anaesthesia at the Royal United Hospital Bath. I’m going to present the results of a manikin study evaluating the performance of five different bougies and stylets during intubation with a hyperangulated videolaryngoscope.


“Videolaryngoscopy improves the view, but

//1

tracheal intubation is difficult

1. Reynolds et al. (2020)



Presenter Notes
Presentation Notes
It has been said that “Videolaryngoscopy improves the view, but tracheal intubation is difficult”. This is particularly true with hyperangulated blades: if you point the camera at the glottic opening, and then insert something fairly straight, it doesn’t end up near the glottis! An adjunct is required to site the tube. There are different types of intubation adjunct, and we devised a trial to evaluate five of them. 

This is a newTrucorp AirSim Difficult Airway manikin which is capable of simulating a variety of difficult intubating conditions. We don’t think it’s been used in a research study before. We asked anaesthetists who are experienced with hyperangulated videolaryngoscopy to intubate the manikin with five different adjuncts, for both a standard and a difficult airway setup
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Presentation Notes
The adjuncts used reflected three broad classes of device. 

The Storz CMAC Stylet is a metal stylet onto which the tracheal tube is pre-loaded. It’s designed to mimic the curvature of  a hyperangulated blade.

The Universal Stylet Bougie, a novel malleable device which can be reshaped and thanks to a metal core will retain its new shape; in this study we used it as a stylet.

The Runnels Total Control Introducer is a novel dynamic bougie; the trigger mechanism redirects the tip during intubation to help reach the vocal cords.

The steerable tracheal intubation guide is another dynamic bougie with a slider tab mechanism to redirect the distal tip 

The Portex single use bougie, a typical static bougie which is malleable but rapidly returns to its original shape.

So: 30 anaesthetists, 5 adjuncts, and a manikin in standard or difficult airway set-up. These are the results of our study:
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Our primary outcome measure was successful intubation on the first attempt. The chart on the left shows first pass success rates in the standard airway setup. The CMAC stylet had 100% first pass success, the Portex bougie had 57% first pass success, and the three novel devices had intermediate success rate

In the difficult airway, the CMAC stylet again had the highest success rate (93%) and the portex bougie the lowest rate, 33%. These results highlight a trend which was similar for all of our outcome measures: the performance differences between the devices were exacerbated in the difficult intubation set-up.


We conducted statistical pairwise comparisons of devices, and this showed that in the difficult airway setup, performance of the three best devices was statistically significantly better than performance of the Portex Bougie.
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One secondary outcome was time to successful intubation, capped at 120 seconds. These Kaplan Meier plots show the proportion of manikins which had been intubated over time for each device. 

On the left is the standard airway setup: three devices achieved 100% successful intubation within two minutes: the CMAC stylet, the Universal Stylet Bougie, and the Total Control Introducer. The two stylets achieve faster times to intubation than the three bougies, and this makes sense because when you use a stylet the tube is already preloaded.

In the difficult airway, the CMAC stylet again achieved 100% successful intubation within 120seconds. The USB and the TCI also achieved very high rates of successful intubation. The STIG had a 70% success rate and the portex bougie 63%.

A pattern begins to emerge across our outcome measures, which is that devices which can most closely match the curvature of the hyperangulated achieve the best performance. 
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We asked the users to rate ease of each intubation from 1-10. In the standard airway there was only slight difference between the ease of intubation for each device.

The difficult airway again exacerbates the differences in performance, and three devices were consistently rated easier to use than the other two.

We again conducted pairwise comparisons in the difficult airway, which showed that the CMAC Stylet, USB and TCI all had statistically significantly better performance than the STIG and the Portex Bougie.


Conclusions
and
discussion

Stylets > Dynamic Bougies > Static Bougie
First use of AirSim Difficult Airway in a trial

Overall first pass success rate 69% in the difficult
airway

Contrary to findings of Eum et al. (2024)
Performance differences increased in difficult airway

Should you use a static bougie as your first line adjunct
with a hyperangulated blade?


Presenter Notes
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The theme of our results was that stylets performed best, and the static bougie performed least well. The novel dynamic bougies were positioned somewhere in between; the TCI consistently outperformed the STIG. We that devices which best match the curvature of the hyperangulated blade demonstrate the greatest success.

This is the first use we can find of the AirSim Difficult Airway manikin in a research trial; the major advantage of using the manikin was that we could reliably create genuinely difficult intubating conditions in this study. Over 30% of first attempts failed in the difficult airway.

Our results contradict those of a recently published study by Eum et al which found bougies worked better than stylets. The use of stylets in that study has been criticised, and in that patient study 93% of intubations successed at the first attempt, so they weren’t generally difficult intubations. 

We’ve shown that performance differences are increased when intubation is genuinely difficult.

We think this raises questions over the use of a static bougie as the first line adjunct for hyperangulated videolaryngoscopy. We think rigid stylets are more likely to succeed at intubation. Dynamic bougies appear to perform well and merit further investigation in clinical practice. 

Thanks very much for listening, I’m happy to answer any questions.
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Table 2: Performance characteristics of intubation adjuncts;

Storz C-MAC*
Stylet
(N = 60)

Universal Stylet
Bougie™
(N = 60)

Total Control
Introducer™
(N = 60)

Steerable Tracheal

Intubation Guide
(N = 60)

Portex® Single Use
Bougie
(N = 60)

First attempt success, (n
(%) [95% CI])

Standard

Difficult

58 (97)[0.92-1.00]

30 (100)[1]
28 (93)[0.84-1.00]

50(83)[0.74-0.93]

28(93)[0.84-1.00]
22(73)[0.56-0.90]

53 (88)[0.80-0.97]

27(90)[0.79-1.00]
26(87)[0.74-0.99]

42(70)[0.58-0.82]

24 (80)[0.65-0.95]
18 (60)[0.41-0.79]

27(45)(0.32-0.58]

17(57)]0.38-0.76]
10(33)[0.15-0.51]

Success within 120

seconds
Standard

Difficult

60 (100)[1]

30 (100)[1]
30 (100)[1]

59 (98)[0.95-1.00]

30 (100)[1]
29 (97)[0.90-1.00]

58 (97)[0.92-1.00]

30 (100)[1]
28 (93)[0.84-1.00]

49(82)(0.72-0.92]

28(93)[0.84-1.00]
21(70)[0.53-0.87]

47(78)(0.68-0.89]

28(93)(0.84-1.00]
19(63)[0.46-0.81]

Time to intubation

excluding time to view,
(s; median (IQR) [range])
Standard
Difficult

22 (19-25)[13-64]

22(18-25)[14-30]
22 (20-26)[13-64]

21(18-25)[13-89]

21(18-23)[13-45]
22 (19-34)[16-89]

36(31-46)[21-130]

37(31-46)[23-114]
36(31-51)[21-130]

35(29-52)[17-140]

33 (29-44)[17-73]
45 (34-64)[25-140]

34 (25-53)[14-174]

30(21-47)[18-20]
43 (28-62)[14-174]

Ease of intubation,

adlian (IQR) [rance] 8 (7-9)[3-10] 8 (6.75-9)[1-10] 7 (6-8)[1-10] 6 (3-7)[1-10] 5.5 (2-8.25) [1-10]
Standard 8 (8-9) [5-10] 8.5 (8-9)[3-10] 8 (6-8.75) [4-10] 6.5 (5-7.75) [1-10] 8(3.5-9)[1-10]
Difficult 8 (6.25-9) [3-10] 7(3-8)[1-10] 7(5-8)[1-9] 4(1-6.75)[1-10] 3(1-6.75) [1-10]

Ease of railroading,

mmadlian (R [ranc] i 8 (5-9)[1-10] 6 (3.25-8)[1-10] 8 (5.75-9) [2-10]
Standard - 9(6.25-9.75)[3-10] 7(5-9)[1-10] 9(7.75-10) [2-10]
Difficult i 8 (5-9)[1-10] 4(3-7)[1-10] 6.5 (4.75-8.25) [3-10]

Force used, median

(IOR) [range] 6 (3-7)[1-10] 5(3-7)[1-10] 5(3-7)[1-10] 6.5 (4-8)[1-10] 6(3.25-8)[1-10]
Standard 5(2.25-6.75) [1-9] 4.5(3-6)[1-9] 4(3-6.75)[1-9] 5(4-7)[1-9] 4(3-6)[1-9]
Difficult 6 (5-7.75) [2-10] 7 (4-8)[2-10] 6(4.25-7.75)[1-10]  7(5.25-8)[1-10] 7 (4-9) [2-10]

Cl, confidence interval; IQR, interquartile range



Table 1: Baseline characteristics of intubators

Intubators
(N = 30)

Grade, n (%)

Core trainee 71(23)

Senior trainee or equivalent ?(30)

Consultant 11(37)

Staff Grade, Associate Specialist and Specialty Doctors 3(10)
Previous experience with C-MAC D-Blade, n (%)

10-20 11(37)

20-50 13(43)

50-100 5(17)

>100 1(3)




Definition of an intubation
attempt

We defined one attempt at intubation as beginning when a
laryngoscope, intubation adjunct or tracheal tube entered

the oropharynx, and ending when one of those devices was
removed from the oropharynx.
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Presentation Notes
In the literature, studies that bother defining this tend to regard successful intubation with only one pass of the laryngoscope into the mouth as ‘first pass success’

Doesn’t reflect reality – scope in, tube in, can’t get it through, tube out bougie in, bougie not shaped enough, bougie out, bougie in, tube in…..
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