I"#$5%&' ()" (*8&&(,+)-*&" (.Y
#5608 (")B+",&-(./0

1234
5($67$8./-+("$696:

Clinique

'Ct) SAINT LUC
UCL BRUXELLES




"H#15%&!™(

| 1"#$%& ' &$()*+&,-,.&*/01

"#$%&™ ($)*+3,'$-&$%&™ ($
01

02"34%"+%"5($
6('5+($*578"-4(3%
92(373,($*":;(4+&(-48%
92(373,($*<+"524,($--$
92(373,($*4"3&$*&2"34%(=79$

92(373,($*%43;(4=7$*543*>"($*3"#"&(=7

$

I 2,$'1*&$()#-03%5(/&,1
| 24&2"8",($+*-."584+(=7%
| 24&82"8",($+*(-@$%&($T+$+*A
5-$7"54&2($C
| D:"5&E+($*'4++(>$

4#%l

| 4/5/.1)#-03%$(/&,1)-(&0/'6,/07)

?3"&:(-"+$48>:"84(3%

I 8"9.6(/'&$( F*G(+&78$*#3"-%02"*

58$7348%)*&347'4*5:-:&34-&*
578"-4(3$)*06"-&7+("-*578"-4(3$*
$&%




)e+,-.1.0-12312/425167-/4B6E8/:.64-;1

I"#$"%&%"%&'()*%'+%, I*- #/0"%&123

"#$"%&'()*%'+%, *- #/0"%&423

1"#$%&'()*" +,-.,/ 01"(120'3456'789:;3<=>13;;473;,6



)e+,-.1.0-12312/425167-/4B6E8/:.64-;1

""H#S%E& H&()&*+),rP.¢
%/+&() &O0#+"1%-12&
0/(312)-+#&#2&45

A4

distance

e —————————

Blood flow ——»

Source: D.E. Longnecker, S.C. Mackey, M.F. Newman,
W.S. Sandberg, W.M. Zapol: Anesthesiology, Third Edition
Copyright © McGraw-Hill Education. All rights reserved.

Anesthesiology 3 edition, 2018 McGraw HilDavid ELongneckeret al



J+,-./.0-12312/425167-/4 BEBQS/:.64-:1
#H<=2>(=27*.;4?2@1;:A

| 5#&01/312& Upright position diﬁtﬁﬁﬁﬁgﬁ'ﬁii‘iﬂ}iﬁén Lateral decubitus position
' 0#2")2$68&
3#-((#/+#&
7130(-)27#

1 8.3-'-)09+)*3#
0#2)2$6&&
3#-((#/+#& A
712%+)7%-12 O it W o ity T S

C y g cGrawH Educ II g erve d

Anesthesiology & edition, 2018 McGraw HilDavid ELongneckeret al



)*+,-./.0-12312/425167-/4B65Q8/:.64-:1
#<=206B=2>C=2D8:4:- 47-.6=27*..422@1::A

Awake Anesthetized

| 4-3-2/$-12&'#&()&::<

Nondependent

| =#-((#I+#E&>H#+"1%-12& /
01/312&'.0#2"2% /_[

| =#-((#/+#&:130(-)27#& /A/"
01/312&212&'.0#2")2%

C py g t Graw II Edu AII g t erve d

Anesthesiology & edition, 2018 McGraw HilDavid ELongneckeret al



"H$6&'&(%0)*+)*' *-)./%' /B&HL0'2&.,%3)
456*786*9:6*;03,3%$,/%&.6*/"&3,<*&0-)3/

L (+<<(0"($,&=><+./,($>&0=&/$?@>(/?./)

| 4=@<+&".)+&I$>("A0B+&/$>&0=&/$/&I$?@>(/?.))$C?+=+/0)+&/$?(B$
>"(BB+&/D$=(+<<(0"$!EF

GH$?+=+/0)+&/$2($<I(AA()$BJIO/)




"H$%08'&(%)*+)* *-)./%' /B&H10'28..,%3)
0,$&:&.$/3%:/%8&.*10'2&.,%3)*"#1&<=2%>0)

' 1-0)01)9-33)
B#1(; /5)#/ &*&#1)<)0/)
51(&01"&S(

| _+/%131() -&9%',8&>-'&%$()

| AIBS/8S(%+-(%);,$&0

?@8A01B.3-#

"#$%8/ ()" +,-.,/ 01"(1203456'789:;3<=>13;;4B;;6



>4,.D.6,7,-D7-.6298/..64-;12*+9.?A:-E81

50% HPV response

| D9#$'63&1 _—

Blood > Blood

HI*: ('(_7&("_*;7* flolrv No isoflurane flow
+27-& Q (60%)
| '$(88$73$*54KL

(80%)
Source: D.E. Longnecker, S.C. Mackey, M.F. Newman,

HI*4%&(>4&("-*?D| " n — 7 =
HI*47,'$-8A&("-* iy
y Q

W.S. Sandberg, W.M. Zapol: Anesthesiology, Third Edition
Copyright © McGraw-Hill Education. All rights reserved.

Anesthesiology & edition, 2018 McGraw HilDavid ELongneckeret al



>4,.D.6,7,-D7-.6298/..64-;12*+9.?A:-E81

| >9.213C2#&+."(#B#&))03$)$-"&)/$1+.*/(.&#28&+.012%#&D&/2#&IA0LB

| E)%1712%$+-7$-12&8 7#((/(#%&3/%7/()-+H#%&(-%%#%& T-+7/()$-12&C

| 4-3-2/$-12%&0#+"/%-1 28XIR3F&01/3128&2128&'.0#2")2%

?@&4-3-2/$-12&'/&%9

2@&K3.(-1+)$-12&0



>4,.D.6,7,-D7-.6298/..64-;12*+9.?A:-E81

| : "(#BH#&N-09)%-O/#68&/2#809)%#8&'P-2%3)(()$- 1HRG JB RERMG, -#&
'PI2#&09)%H&O(/%& (#2$#8.8) #T&/28#" #5358 3)B-3/3&D&TGG&3-2&

<

g

=

I

E

\E’ f

O

14

z 17 T T
- Hypoxia Euoxia
0 T T T 1
0 30 60 90 120

Time (min)

I"H$Y6&" () &*$+(,- H$0$"1/2&*$'-34/+(. 1$5()/*/+), . &*, &I+$&+$"1'12&*$"#(3,"1$)-%06¢#* ) $TH+D&S(3$:/ /0$;<$44=>2@$:"(HSAS/0S$,"H#S$
H)H)HS) S/ 3t HEB, "8+ S48+ #) CIBE,"$(S)#*/+8$" (JHS/**-.. 8+>$("./284( #31$D<$4&+$3( £ @SES (., &(35' #))- #$/0$/21>#+@$
FG* E$-34/+(.1$5()*-3(.$.#)&), (+*#$*..#* #8$0/.$*(.8&(*$/-,-, @STH()#BS/+$8(,($0./4$. HO# #+*HS| @ ?

"#3%&'()*+,-.'/%0%S$" 123"4%B#$%EH#S$'()(*+56789'755:;<5 =;>?



>4,.D.6,7,-D7-.6298/..64-;12*+9.?A:-E81

500
| 4 F|O2 = 1.0

With HPV

| 5P#"#$& ' #&()&E>88%/+&()&0)LM E 200

100

With no HPV

20 40 60 80 100
Percent of lung hypoxic

Anesthesiology ¥ edition, 2018 McGraw HilDavid ELongneckeret al = &3 Serises ¥ zeoot snerniooor i een



>4,.D.6,7;-D7-.6298/..64-;12*+9.?A:-E81F2
@4D718;,2-6*-G-718;,23-;1D7,

| DE28=F2GH!)1')F0*/0$%1
| #581)601561

| 21%%$:&0/'1'1-,% &', $#,-%%E&1)%$;&-3J)(&',$.09%6,& (1) &(+&>&'1-,%)
*/0*&K-1%J)/:6($%&(1J)G8JI)#,$%'/.0/(;:&(1%

| D63$:9(/3&K-17)DLF21)M=)60156

| D/0$.6(6%)N)O)AF=

| DI#$'+1,381

| A/(8#-0/'&S$()*+&,-,.&*/01)P0&>6,/'&$(%)2QR

Anesthesiology & edition, 2018 McGraw HilDavid ELongneckeret al



>4,.D.6,7;-D7-.6298/..64-;12*+9.?A:-E81F2
@4D718;,2-6*-G-718;,2-63-;1D7,

"' $%&" $()%()*+"&(,-$.96"$(/01,(20(3'%#'$()*30$)-$&

| E#2$-()$-128&D&0+#%%-128&..(#, #%

| SUS&HBTHYYo- #&Y0/+&(#&01/312&".0#2')2%
| <-LM&N)%%#

| )%10+#%%#/+%

Anesthesiology & edition, 2018 McGraw HilDavid ELongneckeret al



>4,.D.6,7,-D7-.6298/..64-;12*+9.?A:-E81
16@/816D123823AG-72D4;3-4E81

Qs/ Qr
/< N
/ Pao,

| | |
Low Baseline High

Cardiac output during OLV

"#3%&'()*+,-.'/%0%S$" 123"4%B#$%EH#S$'()(*+56789'755:;<5 =;>?



>4,.D.6,7;-D7-.6298/..64-;12*+9.?A:-E81F
%016 7124/.0A61,

U29-N-$-12&"1%#&' . 0#2") 25#E&#H &) * #23&'.0#2") 25#6
Q.$/'#%&)2-3)(#%S
K.<&)./( H$$+BEA<0"./($STHBHIPSES./(

8)(1$)2#6&-29-N-$#/+80/-%%)2$
GVI&=KR(1$)2# ?&&&WIGI&EE>8&TIHX&(H&+)$

TVR&E=K:&U% 1" (/+)2AR&EK: &)(1$)2# %/ +&()&E>8

S5+-/6+778&8&*,&0TO& /0" 7",< =>?1@2ABAT?



>4,.D.6,7;-D7-.6298/..64- 12*+9 ’7A -ES1F

%Ol67|—124/ OAGL1FAS. @/8 461 =

PAP (mm Hg)

Sevoflurane at a clinically relevant

concentration (1 MAC)

PAP-LAP (mm Hg)

no significant effect on HPV In
anaesthetized piglets.

PAP-PCWP (mm Hg)
3

"H$96& ()"*)%'+),#)-)%"0* " #$%&'S()$SH+,-.$/I" 0




>4,.D.6,7;-D7-.6298/..64-;12*+9.?A:-E81F

9:.9.@./25,2A5.@/8:461

" H7$98"&0+101" 1 (&IA&Y [+) 24 28 S+ BA*#2)$-12+-2% 122"

#2$-()$-126

?0"+/ONSP

|-#/DE"F/EOG&*, & HF&I®0+*/,6 J22K@ &>7? ARIIB>

L(-&A<0"/( [?$>"&>&A&<$

"#'$%&()* &ISM.NES = o

~

—

o
£ 304
20 1

10 -

0

@ Group S: sevoflurane group
O Group P: propofol group

TLV ~ OLV-5 OLV-10 OLV-15 OLV-20 OLV-25 OLV-30 OLV-35 OLV-




H+9.?A:-122172'<>

| U27-"#2 T#&FBG &

| (-$$.4)$/+#8&9.$.+ 1*C2H&Y0/+&(HY%&") TSHI+%&0+.- 7$-"%

@+%"A+'B %0'CRECS$#3A0FATTGG"%IOF 56659'7?:7;;, =56<




H+9.?A:-122172'<>

1 4-5&0%1,(31*)"5&"6&."6,

1 > N6$>(/?./)$*5P$&0SP LERBE) &*)+" )-+$)$+8&0*12334563728ad-

1 1Q%%$>"@€EPBIRMENSSF(AA()F>.". ?& E=<FPBRC) &*)+130*22872DBEF2336
| 5)@".<+)@E8H>0<=&/.+"($?"&+HBDE*)+" ) x#=*1="1+0>/$&0*1233G5) 28748
I U$>("AOB+&/$>&0=&/$&> @IKDHBEL M) & 1B&()*1/$+"%48825347D84 F

I K) HEVWUSSECunT et al JCardiothoracvascAnesth 2002;16(2):18203)




H+9.?A:-122172'<>

Intraoperative Anesthetic
Management of the
Thoracic Patient

Melina Shoni,MD?, Gerardo Rodriguezmp®*

Table 3
Risk factors for developing hypoxemia during one-lung ventilation can be classified as patient specific
and surgery specific

Patient-Specific Risk Factors Surgery-Specific Risk Factors

I Normal preoperative spirometry I Large, central lung mass

I Body mass index >30 kg/m 2 | Right-sided thoracic surgery

I Low baseline Pao, | Surgery performed in the supine position
!

History of lung-reducing operation
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« Intermittent reventilation Respirator
with FiO> 100%

« CPAP with FiO2 100%

Improving alveolar ventilation

« PEEP titration
« Recruitment maneuver

Double lumen tube

Dependent lung

(ventilated)
Nondependent lung

(not ventilated)

Decrease perfusion ;

« IV Almitrine
« Surgical lung compression
« Pulmonary artery clamp

Increase perfusion

«iNO
« Limit intrinsic PEEP

Best PaO2
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Hypoxemia during OLV: Sp02 <90%

Increase FiO2 to 100%

| > Non-life threatening (Sp02>90%)

Life threatening =
(Sp02<90%) - Continue OLV
and/or occurrence |
of arrhythmia
and/or ST changes l
Improve oxygenation
Y l l
Stop surgery — Treatable cause . o _ ]
Optimize ventilation Optimize perfusion
.R biid Fiberoptic bronchoscopy
esu\r,r;it"lsgonr:onary « DLT position Nonventilated lung Decrease shunt
. Secretions/blood « Manual re-expansion (02 100%) « IV Almitrine
Hemodynamic « CPAP (02 100%) « Surgical lung compression
« Low blood pressure Ventilated lung + Pulmonary artery clamp
+Too deep level of anesthesia « PEEP Improve ventilated lung perfusion
« Blood loss « Recruitment maneuver « Pressure-controlled ventilation
« Right ventricular dysfunction « iPEEP evaluation « Inhaled nitric oxide, PGl>
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Contents lists available at ScienceDirect

Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jcvaonline.com

Original Article

The Effects of an Open-Lung Approach During
One-Lung Ventilation on Postoperative Pulmonary
Complications and Driving Pressure: A Descriptive,

Multicenter National Study

IPROVE Network investigators, Javier Belda, MD, PhD
Carlos Ferrando, MD, PHD", Ignacio Garutti, MD, PhD
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Postoperative Pulmonary Complications

Incidence of PPC % (n)
Atelectasis 5.3 (24)
Acute respiratory failure 6.0 (27)
Reintubation 2.7 (12)
ARDS 0.9 (4)
Pneumonia 4.4 (20)
Empyema 0.7 (3)
Bronchospasms 1.1 (5)
Pneumothorax 1.1 (5)
Pneumonitis 0 (0)
Bronchopleural stula 0 (0)
Patients strdtied by number of complications
0 88.2 (398)
1 6.6 (30)
2 3.5 (16)
3 0.8 (4)
Z4 0.6 (3)

NOTE. Only atelectasis requiring bronchoscopy was included as a PPC
the acute respiratory failure diagnosis, a Sp&ue of less than 92% was use
instead of the usual 90%.

Abbreviations: ARDS, acute respiratory distress syndrome; PPC, postope
pulmonary complications; SpQoxyhemoglobin saturation.
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Left mainstem
bronchus length 4 cm

trachea length 6-9 cm

Sagittal diameter of trachea

Male ————e e 1

Male —————m e e - - - 4

Female ——------. 1

Left mainstem
bronchus
diameter 1.3 cm

intermedius length 2 cm

Intrathoracic __|

I Right mainstem

Bronchus ’ bronchus
diameter 1.5 cm

bronchus length
2cm

| Total trachea
length 10-14 cm

Cricoid cartilage

Trachea midline



%647.:-12163.27;4D*K5;.60D*-E81

)+C2# 5IN)-+#8&%/0.+-#/+#&'+1-$#
Q)0-7)(\&)2%$.+-#/1\&01%%$.+-7

Z9&[+7D"%&*,&+79&I8Y : &BHNRO2BK



&H<F2*-,7.;-EG1L

| TAFAN& B (#2%
| )0 ($A<(T+<(D$$<.)(TDS$
| 2&0'<($<0=+Z"($
l ("O&)
| &"+(/).)+&/$./)@"&>&B)@"+(0'(

B

TAMEN#+$%9)
| BO>>"(BB+&/$?($<I("0&)$
I &"+(/).)+&/$><./$,&"&/.<
<0=+Z"($"&/,J+[0($
| =."[0(0"B$".?+&%>.[0(B

5RP-+,6&H&*, &+T78& K \0/,9&I2=K&I|#7@BIBTAK4



&#<F231,-382/16,

L 1+*15&)+-2)(
| 5/3-C+#%&0(/%&.$+1-$#%

| 9%-%3)27#%&0(/%&
(#, H%&&

N4
31'C(#& 45&# a/3- 31'C(#& 45&79#;b%79




&H#<F231,-0621;7,*4K

| =1-2%&$+)/3)$-O/#

| 4-)3C$+#%&-2$H#+2#%&0(/%&
*4)2'0%

NT9#6&)2* (#&EI
'+1-$6&)2*(#&MG
I a$)N-(-$.

=)((-27d+1'$&1+$HRD%0 79 a9#+-") 2



&H#<F231,-0621;7,*4K

| =1'C(H&'#& 45&'+1-$6&"1+3#¢
$)-(H&'I&N)((122#$&'-"" . +#2F°
%#(12&")N+-O/)2$

| 4-3#2%-12%8&e-((#S&N+1279;

=)((-27d+1'$8&1+$HBN% 798 )2'&a9#+-")2



&#<F2,1D7-.627;46,51;,4/1

Double-lumen rubber extrusions:

Carlens Bryce-Smith Robertshaw
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Can be inserted at > 50° angle Conventional DLT stiffness prevents
it passing through >50° angle
into the left main bronchus without

Silbroncho ' _ without kinking of the bronchial lumen
A divided single-lumen tube 3 kinking the bronchial lumen

Flexible wire-reinforced bronchial tip

Papworth BiVent Eliminates the need for endobronchial < N , A forked tip that rests on

intubation < 3 .
; : ; 7 Forked ti th n
Tube ——0 Can achieve lung isolation H ed tip e carina
without the need for FB &Y = Blocker cuff

: . Carina L- DLT image
An integrated video camera . — through the ET view

ET View DLT : - o Provides a continuous real-time
/-& : view of tube position . \ Bronchial cuff

: : o= The right sided version has a
Single use replica of the original e
longer ventilating slot.

fedsgu“bklﬁ; 512 g?ariser:jai\::t[r)alz)-:)era tively - === Increases the chance of alignment
with the right upper lobe orifice

A single use
Robertshaw DLT

Continuous CO Monitoring
Potentially be useful during
lung transplantation, off-pump
cardiac surgery

Electrodes on

ECOM DLT the Bronchial Cuff
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Table 2. The Selection of DLT Size Based on Adult Patients®
Sex and Height

Sex Height (cm) Size of DLT (F)
Female " 160 (63 in)* 35
Female I 160 37
Male " 170 (67 In) 39
Male 1 170 41

*For females of short stature (" 152 cm or 60 in), examine bronchial
diameter on computed tomography scan, consider 32F.
For males of short stature ( " 160 cm), consider 37F.
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Table 1. Comparative Diameters of Single- and Double-Lumen
Tubes

Single-Lumen
Tubes DLTs

French  Double-Lumen Bronchial Lumen FOB Size

ID (mm) ED (mm) Size (F) ED (mm) ID (mm) (mm)
6.5 8.9 26 8.7 3.2 2.4
7.0 9.5 28 9.3 3.4 2.4
8.0 10.8 32 10.7 3.5 2.4
8.5 11.4 35 11.7 4.3 '35
9.0 12.1 37 12.3 4.5 '35
9.5 12.8 39 13.0 4.9 I 3.5

10.0 13.5 41 13.7 5.4 '35

NOTE. Double-lumen ED # approximate external diameter of the
double-lumen portion of the tube. FOB size  # maximal diameter of
Pberoptic bronchoscope that will pass through both lumens of a
given size of DLT.

Abbreviations: ED, external diameter; ID, internal diameter.
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Table 3. Indications for a Right-Sided DLT*

Distorted anatomy of the entrance of the left mainstem bronchus
External or intraluminal tumor compression
Descending thoracic aortic aneurysm
Site of surgery involving the left mainstem bronchus
Left lung transplantation
Left-sided tracheobronchial disruption
Left-sided pneumonectomy
Left-sided sleeve resection
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Advantages and Disadvantages of Double-Lumen Endobronchial Tubes and Bronchial Blockers for Lung Isolation

Double-Lumen Endobronchial Tube

Bronchial Blocker

Advantages Disadvantages

Advantages

Disadvantages

Easier placement and quicker lung Greater incidence of sore throat and

isolatiorr®6061 hoarsene$§s©®
Drainage of isolated lufi§

Less expensive than BBs

to placé®
Reportedly increased speed of lung Extra airway procedure to exchange
de atior® ETT if postoperative ventilation
required®

Each lung can be inspected with the Dif" culty with insertion and
positioning in patients with
abnormal upper or lower airway

bronchoscop®

anatomy?
Enables independent lung
ventilation in ICU®
Collapsed lung can be Hated and
rein ated during the procedufe
Continuous positive-pressure
ventilation can be applied to
contralateral lung during OLY
Allows anesthesiologist to safely
collapse and relrate the operated
lung as often as needed during a
procedurg®

Increased risk of airway traufft&”

Can be dif cult or even impossible

No requirement to change to
tracheal tube if postoperative
ventilation requiret?

Use in pediatrics and di€ult
airways’

EZ-Blocker is simpler to place with
less risk of intraoperative
movemernit®

One article reported no difference in
lung collapse scores between
device§”

Cohen BB has multiple suction
ports that may improve time to
lung collapsé’

Allows for selective lobar
blockadé&?

Correct placement slower

More frequently misplac&d

More expensive than DLTS

Intraoperative repositioning more
frequently requiret-®®

Once the stylet is removed from
Arndt blockers, reinsertion
dif" cult®®

Most do not allow sequential
thoracotomie¥

Modest increase in deadspace ¢
resistance td ow"®

Signi' cant increase in peak
pressures between BB (19
cmH,0) and DLT (16 cmHO)®?
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