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@ Objectives
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To highlight the extend of the problem of difficult airway during thoracic surgery in
terms of difficult lung isolation or inadequate lung deflation.

To address the importance of the ABC approach to identify patients with difficult lung
separation.

To summarise the implemented algorithms and different approaches for management

of patients with difficult lung isolation or inadequate collapse.
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caﬂt) Frequency of using DLT

Anaesthesist 2016 Jun 65(6).449-57. doi: 10.1007/s00101-016-0175-2. Epub 2016 May 31.

[A Germany-wide survey on anaesthesia in thoracic surgeryl. -
[Article in German]

Defosse J', Schieren M?, Bohmer AZ, von Dossow V7, Loop T4, Wappler F°, Gerbershagen MU=

J Cardiothorac Vasc Anesth. 2013 Dec 27({6):1321-9. doi: 10.1053/}.jvca. 2013 03.026. Epub 2013 Sep 12

Survey of thoracic anesthetic practice in Italy.
Della Rocca G', Langiano N. Baroselli A, Granzotti S, Pravisani C.

Saudi J Anaesth. 2012 Jul;&(3):192-6. doi: 10.4103/1653-354x_101196.

Anesthesia for thoracic surgery: a survey of middle eastern practice.
Eldawlatly A', Turkistani A, Shelley B, El-Tahan M, Macfie A, Kinsella J; Thoracic-anaesthesia Group Collaborators.

J Cardiothorac Wasc Anesth. 2011 Dec 25(6):1014-7. doi: 101053, jvca. 2011.06.018. Epub 2011 Aug 25.

Anesthesia for thoracic surgery: a survey of UK practice.
Shelley B, Macfie A, Kinsella J.
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@ Difficult Lung Separation
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= Difficult lung separation can be encountered during lung isolation due to:

1. Potential difficult upper airway.

Carcinoma of the pharynx in the epiglottic area (8-10%).

Previous radiation therapy on the neck.

Previous airway surgery.

Distorted upper airway anatomy.
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Bronchoscopy
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cme credits articles aboutus bronchoscopy simulator  bronchial anatomy quiz  contact us  restricted articles

ThoracicAnesthesia.com

Consultation, Information & Reference.

Categories

Airway
Analgesia
Complications
General

Lectures

Bronchoscopy Simulator

Welcome to the Bronchoscopy Simulation section of
www.thoracicanesthesia.com. Using real time video, the simulator
has been developed to help teach and review bronchoscopic
anatomy. With this knowledge the anesthesiologist can improve upon
their lung isolation management skills, leading to improved
efficiency and safety. To access the simulator, the user is first asked
to complete a brief questionnaire about the airway with multiple
choice questions. It should only take a few minutes to answer. The

simulator is then accessible indefinitely (see instructions below).
After usine the simulator. the user will be asked to answer the same

Click on image to launch
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@ What Should We Do?
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1. Ensure adequate ventilation.
2. Secure airway first.

3. Separate the lungs.
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Bacta Patient assessed to have difficult airway
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Is OLV required?
Yes ll\ No

Is DLT required?
Is oral intubation possible? Use SLT, Insert a bronchial
blocker or change to a

Univent tube over a tube
exchanger

Use SLT, change to DLT over Tracheostomy, DLT
a tube exchanger

J Cardiothorac Vasc Anesth. 1998 Apr;12(2):186-8.

One-lung ventilation in patients with difficult airways.
Hagihira S, Takashina M, Mori T, Yoshiya |.
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@ Difficult airway / Required lung separation
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L .

L Predicted J {_Unpredicted }

Prepare | Failed intubation
e Difficult Airway Cart e Face mask

¢ Pre-oxygenation o LMA
e Assistant Available

ETT DLT

—

Br J Anae=sih BB =T | . doi: 101083 bhjalacp2tZ.

DLT over tube
Lung separation exchanger fficult airnway.

BHrods dAB.
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After Completion of Surgery
Cardiothoracic Anaesthesiology _ __ e punnee== |
o=

Ventilate through DLT. * Tube exchanger to SLT.
Deflate both cuffs. e TLV
Withdraw DLT to 20 cm mark.

Reinflate tracheal cuff.

TLV.
Br .l Anae=sth:

: : ~“doi: 10.1093/bjafaesp252.
Lung separation and the difficult ainnvay.
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Minerva Anestesiol. 2009 Jan-Feb; 75(1-2).58-738, 79-596. Epub 2002 Nov 6.

Recommendations for airway control and difficult airvay management in thoracic anesthesia

and lung separation procedures.

[.I‘E'I.I'til:ilE! in Engli"' h, Itﬂllﬂﬂ] pgcty J European Association of
_ L ] N : Cardiothoracic Anaesthesiol
Merli G, Guarino &, Della Rocca G, Frova G, Petrini F, S SIAARTI Studving Group on Difficult Airy R
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+ Difficult Airway Management k

Proper airway management*

‘ Cricothyrotomy \

Ventilation possible?

Use of alternative

devices**

Failed Successful

|

|

Proper airway management*

ETT

Univent

Relative
low-priority
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|
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Tracheostomy.
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Proper airway management*

+ Difficult Airway, Management %

Ventilation possible?
Face mask, EGD
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@ Bronchial Blockers
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Anesth Analg. 2003 Nov, 97(5).1266-74.

An update on bronchial blockers during lung separation techniques in adults.
Campos JH.

Paediatr Anaesth. 2007 Mar;17(3).289-54.

Effectiveness of Arndt endobronchial blockers in pediatric scoliosis surgery: a case series.
Bird GT, Hall M, Mel L, Davies E, Ross 0.

Mazui. 2007 Feb;55{2):167-8.

[Management of one lung ventilation with bronchial blocker catheter for a patient with
tracheobronchopathia osteochondroplastical.

[Article in Japanese]
Myojo ¥ Kamiutsuri K, Taki ¥ Tohyama K, Usukura A.
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Duration of DLT intubation
(sec)

® Macintosh B Glidescope

30
70 *
60
50 70 %
40
30
20
10
0 !
Russell et al Hsu et al
Anaesthesia. 2013 Dec:68(12)1253-8. doi- 10.1111/anae 12322, 3-6 times
A randomised controlled trial comparing the GlideScope(®) and the Macintost

laryngoscope for double-lumen endobronchial intubation.
Russell T, Slinger P, Roscoe A, McRae K, Van Rensburg A.

- e .
Anaesthesia. 2012 Apr,67(4):411-5. doi: 10.1111/.13565-2044.2011.07045.x. Epub 2012 Feb 11. |-300 tl mes )

Comparison of the GlideScope® videolaryngoscope and the Macintosh laryngoscope for
double-lumen tube intubation.

Hsu HT Chou SH, Wu PJ Tseng KY Kuo YW Chou CY Cheng Kl
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Anesth Analg. 2014 Aug;119(2):449-33. doi: 10.1213/ANE.0000000000000230.

eaﬂtﬂ European Association of
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A simulator study of tube exchange with three different designs of duuhle—lume"(")"“ﬂ

Gamez R' Slinger P.



saudi J Anaesth. 2016 Apr-Jun;10(2):218-27. doi: 10.4103M1653-354X_163304.

Videolaryngoscopes for placement of double lumen tubes: Is it time to say goodbye to direct
view?

El-Tahan MR'.

= Author information

"Department of Anesthesiology, University of Dammam, Dammam, Al Khubar 31952, Saudi Arabia.

Abstract

The advances in thoracic procedures require optimum lung separation to provide adequate room for surgical access. This
can be achieved using either a double-lumen tube (DLT) or a bronchial blocker (BE). Most thoracic anesthesiologists prefer
the use of DLT. However, lung separation in patients with potential difficult aireray can be achieved using either BB through a
single lumen tube or placement of a DLT over a tube exchanger or a fiberoptic bronchoscope. Numerous
videolaryngoscopes (VL) have been introduced offering both optical and video options to visualize the glottis. Many studies
reported improved glottis visualization and easier DLT intubation in patients with normal and potential difficult airway.
However, these studies have a wide diversity of outcomes, which may be attributed to the differences in their designs and
the prior experience of the operators in using the different devices. In the present review, we present the main outcomes of
the available publications, which have addressed the use of V0L-guided DLT intubation. Currently, there is enough evidence
supporting using VL for DLT intubation in patients with predicted and unanticipated difficult airway. In cunc'(’}“ Homemm oF

European Association of

VL could offer an effective method of DLT placement for lung separation in patients with the potential difficN Y G oo



Reference  Study

Arms Operators

End points

Outcomes

Randomized
Prospective
Controlled
Powered

Yao et al.
(2015)r8!

Prospective
Observational

Yao et al.
(2014)1

Purugganan
et al. (2012)

Retrospective
Controlled

N/A: Not available

Macintosh (n = 48)
McGrath® (n = 48)
Patients with normal airway

McGrath® (n = 43) N/A
Patients with airway

Macintosh (n = 40)
Miller (n = 44)
McGrath® (n = 15)

STRORZ C-MAC® (n = 31)
Patients with normal and

abnormal airway

> 25 times

Time to intubation
Other outcomes
Cormack and Lehane grade
DLT malposition
Success rate at the first attempt
Difficult intubation score
Hoarseness
Oropharyngeal trauma.
Sore throat

Cormack and Lehane grade
Other outcomes

Time to intubation
Overall success rate
Difficult intubation score
Complications

Difficult intubation score
Other outcomes
Cormack and Lehane grade

Number of intubation attempts.

Airway trauma

The use of the McGrath® was associated
with a longer time to intubation by 15
sec, p < 0.05 more Cormack and Lehane
grade-1 views by 37%, and a higher
incidence of DLT malposition by + 12.5%
Comparable rate of success at the first
attempt, difficult intubation score, and
complications

The McGrath® provided a high rate of
grade-1 laryngeal views (88%), acceptable
intubation time (54 sec), a high rate of
successful intubation at the 1 attempt
(95%), and was easy to intubate in 79%

The use of the McGrath® and C-MAC®
was associated with lower Cormack and
Lehane grades; p < 0.006 and easier
intubation than the other two groups
Comparable Number of intubation
attempts
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Reference

Study

Arms

Operators

End points

QOutcomes

Yietal. (2015)%

Hamp et al.
(2015)en

Chastel et al.
(2015)128!

Wasem et al.
(2013)124

irabayashi ancd
Seo (2007)#!

Randomized
Prospective
Controlled
Powered

Randomized
Prospective
Controlled
Powered

Prospective
Observational

Randomized
Prospective
Controlled
Powered

rospective

Observational

Airtraq® (n = 35)
GlideScope® (n = 35)
Patients with normal airway

Macintosh (n = 20)
Airtraq® (n = 20)
Patients with normal airway

Airtraq® (n = 37)
Patients with normal and
abnormal airway

Macintosh (n = 30)
Airtrag® (n = 30)
Patients with normal and
abnormal airway

Patients with normal and
abnormal airway

> 30 times

> 20 times

Time to intubation

Other outcomes
Cormack-Lehane grades
Success rate
Difficult intubation score
Hemodynamic variables
Sore throat

Hemodynamic variables

Other outcomes
Catecholamine levels
Bispectral index
Time to intubation

Success rate for intubation
Other outcomes
Glottis exposure

Time to intubation
Other outcomes
Difficult intubation score

Cormack and Lehane grade

Hemodynamic variables
Hoarseness
Oropharyngeal trauma
Sore throat

Ime to intubation

Shorter time to intubation by 18 sec,
p = 0.002, and less hemodynamic
changes with using the Airtraq®
Comparable rate of success at the first
attempt, difficult intubation score, and
Sore throat

Higher epinephrine level and non-
statistically shorter time to intubation by
18 sec, p = 0.26 with using the Airtraq®
Comparable hemodynamic changes

only 33 (89%) were successfully
intubated within 120s (mean time: 44 +
27s) using the Airtrag®

Comparable time to intubation , difficult
intubation score, and Cormack and
Lehane grade

The use of the Airtraq® was associated
with higher incidence of hoarseness
Comparable rate of success at the first
attempt

Ime to Intubation was 49 + s
Improved glottis view in 90%
Correct placement of left DLT in 70%

Abbreviation: N/A; not available
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Minerva Anestesiol. 2016 Oct;82(10):1050-1058. Epub 2016 May 12.

Comparison of three videolaryngoscopes for double-lumen tubes intubation in simulated easy
and difficult airways: a randomized trial. @

El-Tahan MR', Al'ahamdi AA, Khidr AM, Gaarour |S.

European Association of
Cardiothoracic Anaesthesiology




1-a. Simulated “easy” airway 1-b. Simulated “difficult” airway
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Minerva Anestesiol. 2016 Oct;82(10):1050-1058. Epub 2016 May 12.

Comparison of three videolaryngoscopes for double-lumen tubes intubation in simulated easy
and difficult airways: a randomized trial. e ) o o o

Cardiothoracic Anaesthesiology

El-Tahan MR', Al'ghamdi AA, Khidr AM, Gaarour |S.



1-b. Simulated “difficult” airway

1-a. Simulated “easy” airway
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Macintosh GlideScope Airtraq King Vision

Minerva Anestesiol. 2016 Oct;82(10):1050-1058. Epub 2016 May 12.
Comparison of three videolaryngoscopes for double-lumen tubes intubation in simulated easy

and difficult airways: a randomized trial. ”
e s
El-Tahan MR', Al'ghamdi AA, Khidr AM, Gaarour IS. Aot o




100 Data are presented as median (95% CI). * P < 0.001 vs. the Macintosh and + P = 0.021 vs. the GlideScope®.
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A comparison of three videolaryngoscopes for double-

lumen tubes intubation in humans by users with mixed Joualof
experience. A randomized controlled study Cardiothoracic and

Mohamed l..l lutmn A Khtdl | Gaarowur, S Alshadwi, T /\Ighumdt Ay /\| uhmn-t VaSCl‘"arAneStheS'a
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A comparison of three videolaryngoscopes for double-

lumen tubes intubation in humans by users with mixed Joualof
experience. A randomized controlled study Cardiothoracic and
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® Macintosh ® King Vision
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Mean difference: 8.1°[95% CI: 12.51° to 3.62°]

Mean = 4%.]! -
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The cumulative cervical spine motion

Abstract PR537: Does King Vision™ Videolaryngoscope Reduce Cervical Spine Motion During Endotracheal

Intubation? A Crossover Study

El Tahan, M. R.; Al Kenany, S.; Khidr, A. M.; More
Anesthesia & Analgesia . 123(3S_Suppl):682-683, September 2016.
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Can J Anaesth. 2007 Oct:54(10):853-4.

Double lumen tube placement with the Pentax-Airway Scope.

SUZUKL A Kunisawa T, lwasaki H. ut |} Evropean Associaton of

Cardiothoracic Anaesthesiology




Anesth Analg. 1995 Jul,81(1).205-5.
Lighted stylet for placement of a double-lumen endobronchial tube.

Scanzillo I'I.I'IA, =shulman MS. pycfy J Evropean Association of

Cardiothoracic Anaesthesiology




Korean J Anesthesiol. 2012 Jun:62(6).565-7. doi. 10.4057/kjae.2012.62.6.565. Epub 2012 Jun 15,

Placement of a double-lumen tube using LMA C Trach and an exchanger catheter in difficult
airway intubation -A case report-.

| oL European Association of
Cardiothoracic Anaesthesiology

Karabivik L.



/i

| Cardiothorac Vasc Anesth. 2013 Oct 3. pii. 51053-0770(13)00358-5. doi: 10.1053/).jvca.2013.06.004. [Epub ahead of prini]

I

A Clinical Evaluation of the ProSeal Laryngeal Mask Airway With a Coopdech Bronchial Blocker
for One-lung Ventilation in Adults. O
B

Wang 5, Zhang.J ChengH Yin J Liu X.

European Association of
Cardiothoracic Anaesthesiology
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lMazui. 2005 Mar,54(3).251-4.

[Retrograde nasal intubation for a patient with difficult airway by using 28 Fr double lumen tube].

[J'E'lrt“:lE' |r| -_|E F'EF'IE' 'E-E'] pycta Jl Evropean Association of

|"';- t t |I'l. X — Cardiothoracic Anaesthesiology
LalsUmala K, ASanog o.
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Lung Deflation Score
10 - 4
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Anesth Analg. 2009 Apr,108(4):1092-6. doi: 10.1213/ane.0b013e3181954151.

The use of air in the inspired gas mixture during two-lung ventilation delays lung collapse
during one-lung ventilation. ()
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Disconnection Technique Bronchial'Suction
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Eur J Anaesthesiol. 2015 Jun;32(6):411-7. doi: 10.1087/EJA.0000000000000194.

A comparison of the disconnection technique with continuous bronchial suction for lung
deflation when using the Arndt endobronchial blocker during video-assisted thoracoscopy: A
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Operafive Times

Times SLET (n=65) DLET (n=22) pValue
Total ORtime 111 +4.7/4min 127 +433min 0014
Timetoincision 49+191min 56+248min  0.029

surgicaltime  46+289min 66+734min 0.018

DLET = double lumen endotracheal tube: min=minutes; OR = operation room: SLET =single lumen
endotracheal tube.

Ann Thorac Surg. 2013 Aug96(2).435-44. doi: 10.1016].athoracsur.2013.04.060. Epub 2013 Jun 21.

Thoracoscopy without lung isolation utilizing single lumen endotracheal tube intubation and
carbon dioxide insufflation.
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4 Insert a blocker through the ILT or a second blo ke,rjf i
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2000 Dec;91(6):1370-1, TOC,

of a bronchial blocker to rescue an ill-fitting double-lumen endotracheal tube.
By SC, Hartigan P1. @ i e e




@ Conclusion
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Difficult lung separation is not limited to difficult lung isolation but extending also to

Inadequate lung deflation.

The anaesthesiologist should be familial with the ABC approach to identify patients
with potential difficult lung separation.

The different algorithms for management of patients with difficult lung isolation are
centred around securing airway with any of the available tools followed with lung
separation using either a blocker or DLT.

Several tricks might be useful to expedite lung collapse.
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