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 cascade, and factors determining those partial pressures are shown within the square brackets. There is a distribution of tissue Po2 values depending on local capillary blood flow, tissue oxygen consumption, and diffusion distant
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Oxygenace tkani

monitorace O2 ve vdechovaném plynu
SpO2 =saturace

Arterialni krevni plyny = | Astrup® - analyza krve
odhaleni nizkého CO pri dobré oxygenacni fci plic



O2 je paramagneticky
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unding gas contains oxygen, the spheres are pushed further out of the field by the relatively paramagnetic oxygen. The magnitude of the torque is related to the paramagnetism of the gas mixture and is proportional to the partial |
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(not all wavelengths are able to be emitted from diodes). Unfortunately, HbCO and HbO2 absorb equally at 660 nm. Therefore, HbCO and HbO2 both read as Sao2 to a conventional pulse oximeter. In addition, Hbmet and reduce!

Downloaded from: Miller's Anesthesia (on 20 March 2009 08:47 AM)
© 2007 Elsevier



Gdition oo Lo ] o
1000/s mereni Cervenou, InfracC. a
Jpozadi“ - svetlo na sale

4 Absorption due to pulsatile
M P , ™ '
|ﬂ||: I é_-- __.'I --;H-__ J.;i i'-.__ _.-L.. i-_\_‘_- El.rlerlﬂl hl'ﬂ':ld
= HL l;l;—b_" -, i 1) Absorption due to nonpulsatile
E i -.-.'=- L il 1 arterial bood
E 7 'i- ** ae " "i. : ._l .
2 . 21 —Absorption due to venous
e and capillary blood
= CC
E‘r — ADsorption due to tissue
Y . 4 -
Time
€ Elsevier Science 2005

illary, and venous blood. Usually, only the arterial blood is pulsatile. Light absorption may therefore be split into a pulsatile component (AC) and a constant or nonpulsatile component (DC). Hemoglobin O2 saturation may be obtair
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1 normal volunteers, the onset of hypoxemia was detected more quickly using an oximeter probe on the forehead compared with the finger. Other studies have shown a similar advantage for pulse oximeter probes placed on the e

Downloaded from: Miller's Anesthesia (on 19 March 2009 11:18 PM)
© 2007 Elsevier



Monitorace ventilace

P,V, flow;
PV krivka
EtCO2 — kapnometrie, kapnograf
volatilni anestetika - absorbance
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atory (positive) flow on the ordinate, plotted clockwise from zero volume on the abscissa. Expiratory flow started with a sharp upward peak and then fell immediately to a low flow rate with convexity toward the volume axis, sugges
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PV krivka behem kapnoperitonea
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m =

sure (Paw) versus volume (V) curves and data were obtained from the screen of a Datex Ultima monitoring device. Curves are generated for before insufflation (A) and 30 minutes after insufflation (B). Values are given for tidal vol
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1creased slope of phase Il in a mechanically ventilated patient with emphysema. E, Added dead space during spontaneous ventilation. F, Dual plateau (i.e. tails-up pattern) caused by a leak in the sample line.325 The alveolar pla
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M

nd the expired Pco2 remains relatively constant. During the course of exhalation, the alveolar Pco2 slowly rises as CO2 continuously diffuses from the blood. This causes a slight increase in Pco2 toward the end of expiration, and
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Jmo perItO neum for laparoscopic cholecystectomy. For 13 American Society of Anesthesiologists (ASA) class | and Il patients, minute ventilation was kept constant at 100 mL/kg/min with a respiratory rate of 12 per
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= administration on end-tidal Pco2. A continuous tracing of end-tidal Pco2 is shown as a function of time. Intravenous administration of 50 mEq followed by 30 mEq of NaHCO3 results in an abrupt increase in expired CO2 becaust
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Monitorace telesne teploty

u vykonu delSich 60 minut

aktivni ohfivani — podlozkou, proudenim teplého
vzduchu
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stribution of body heat. This redistribution is followed by a slow, linear reduction in core temperature that results simply from heat loss exceeding heat

Downloaded from: Miller's Anesthesia (on 19 March 2009 11:18 PM)
© 2007 Elsevier



ATM 0.0 *~, ] i
W] N/
.

— 60 VAS

B SCore
- 50 {rmrm)

— 40

| ! ! I | ' |
0 Tgc: 80 G0 120

Injection  Time (min)
€ Elsevier Science 2005

5). Interestingly, however, maximal thermal comfort coincided with the minimum core temperature. Tympanalné méfend teplota. (Redrawn with modific
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Zvlastnosti hrudnich vykonu

Selektivni ventilace,
poloha na boku



Mendependent lung:
functional tissue
resected or traumatized Painful incision

e

- |

——
Patients who have Dependent lung: Fail to deep
thoracic surgery usually compressed, edematous braathe and cough
have pre-existing lung diseases
Praoperative » Intraoparative » Postoperalive
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3 Thoracic surgery can impair postoperative lung function because of preoperative, intraoperative, and postoperative factors (see the text for details). (From Benumof JL: Anesthesia for Thoracic Surgery. Philadelphia, WB Saunde!
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Specialni predoperacni vysetreni a
zhodnoceni

Zjisténi anamnézy se zvlastnim zretelem na onemocnéni plic,
srdce a obeéhu, vCetné posouzeni celkového stavu organismu

fyzikalni vySetreni

laboratof, zejména vys. krevnich plynt a hematokrit
Ekg,pozor na zn. zatizeni praveho srdce

RTG hrudniku

funkcni vysetreni plic: nizka VC mensi nez 50% NH a sniz. FEV1
pod 800 ml, prip. FEV pod 35% se povazuji za kritické, ale
samy o sobé nemohou nijak absolutné vypovidat o toleranci a
operabilite

mérfeni tlaku v a. pulmonalis-plicni arterie postizené plice se doCasné uzavre balonkem, a tak se
simuluji oCekavané plicni art. tlaky po pneumonektomii ,jestlize vzroste stfedni arterialni tlak
v a. pulm. prox. od okluze na hodnoty vyssi nez 40 mm Hg ,nebo vznikne hypoxie je to K

pneumonektomie.ZmensSeni plicniho fecCisté o vice nez 50-60% povede pravdépodobné jiz ke
klidove plicni hypertenzi.



Zvyseneé riziko operacni a
pooperacni
FVC pod 50% NH
FEV1 pod 50% nebo pod 2 |
MVV pod 50% nebo mensi nez 50I/min
RV/TLC veétsi nez 50%



Predoperacni priprava

je ovlivnhéna neodkladnosti zakroku, zahrnuje:
zanechat koureni

cilena lécba plicnich infekci ATB

odstraneni bronchospasmu

sekretolyza

dech. rehabillitace

Kyslikova terapie

écCba cor pulmonale
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Hypoxicka plicni vasokonstrikce
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ses (y axis). In the range of 30% to 70% hypoxic lung, the normal expected amount of HPV increases Pao2 from arrhythmogenic levels to much higher and safer levels. Normal cardiac output, hemoglobin concentration, and mixe:
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Pokles hypox.plicni vasokonstr

vzestup str. tlaku v AP vice nez 18 mm Hg
nitroprusid,nitroglycerin,kalciovi blokatori,
iInhalacni anestetika

aminofylin, izoprenalin

hyperventilace s paCO2 pod 4 kPa

vzestup shuntu



Wd HPV | = 22.8 (% alveolar isoflurane) — 5.3=22.8(1.15) — 53=(21%
4% tin Qs/Qt
@ 40% 1LV o [20% 1LV Sanes | 24%
Blood . Blood v Blood
@ S0 isoflurane @ BO% isoflurane @ 765
50% HPV 21%+4 in L 40% HPV
response HFV response response
& Elsevier Science 2005

d flow to the nondependent and dependent lungs is 40:60(left-hand side). When two-lung ventilation is converted to one-lung ventilation (as indicated by atelectasis of the nondepel
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Poloha pacienta na boku

Jestlize pac. spontanné dycha, a je otocen na bok , V/P pomér se
az tak nemeni, dolni plice je l1épe jak perfundovana, tak i
ventilovana nez horni.

Behem anestezie se snizuje FRC.Relaxace odstranuje rozdily
odporu mezi obéma polovinami branice a organy dutiny brisni
tlaCi na spodni plici, jez je rovnéz utiskovana tlakem
mediastina.

Vysledkem je, ze horni plice bude ventilovana vice nez
dependentni, V/P pomeér se meéni , protoze perfuze prednostnée
do depend. plice pretrvava.Pretlakova ventilace uprednostnuje

horni plici v lateralni pozici,protoze je poddajnéjsi nez
spodni.To vSe predisponuje pacienty k hypoxii.



Awake Anesthetized

/""

P z
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h lungs, with the nondependent lung moving from a flat, noncompliant portion to a steep, compliant portion of the pressure-volume curve and the dep:
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Paradoxni ventilace — horni plice

Mediastinal shift o Paradoxical respiration
Inspiration
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-) in the intact hemithorax causes the mediastinum to move downward (mediastinal shift). In addition, during inspiration, movement of gas from the nondependent lung in the open hemithorax into the dependent lung in the closed
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Rizena ventilace na boku

Posun mediastina a paradoxni dychani se béehem
fizené ventilace odstrani.

Zmény V/P pomérd béhem RV v8ak mohou vést
ke vzniku

atelektaz,
transudaci tekutin
tvorbé edému v dolni plici.



distance

Blood flow —=
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on. Consequently, there is less zone 1 and more zone 2 and 3 blood flow in the lateral decubitus position than in the upright position. Nevertheless, pulmonary blood flow increases with lung dependency and is greater in the deper
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Anest., relax
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ndependent lung compliance and reinforces or maintains the larger part of tidal ventilation going to the nondependent lung. Paralysis also reinforces or maintains the larger part of t
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t poorly perfused (small perfusion vessel); the dependent lung is poorly ventilated (small dashed lines) but well perfused (large perfusion vessel). In addition, an atelectatic shunt compartment (indicated on the left side of the lower
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Selektivni ventilace 1 plice

olicni pravo-levy zkrat(20-30%)

NOXII.

Vy

ucovani C02 probiha vetsinou nerusene, protoze

prekrvena dolni plice odevzda zvysene CO2.
Velikost prokrveni dolni plice je ovlivnéna:

HPV
mechanickou manipulaci horni plice - vasokontr.



Right lung nondependent

1. Right lung location
right thoracotomy, 1 LV co

PA catheter

Left lung dependent
A

{© Elsevier Science 2005

hen the right lung is ventilated. The thermistor in the collapsed lung may be exposed to abnormal flow patterns or vascular wall interference. B, When the PA catheter is in the nondependent lung and the nondependent lung is exp
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A. Carlens Tube
i Elsevier Science 2005

n endotracheal tube. B, Close-up of placement of the red rubber Carlens double-lumen endotracheal tube at the carina. Note that the left endobronchial lumen and carinal hook straddle the carina. (From Benumof JL: Anesthesia f
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Robertshaw

Left-sided Right-sided
p 2
LLIL LUL
Left [ ymen tip
.- Catheter Lumen tip Left [ umen # Ventilation
Catheter | jyng Catheter
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cuff - | [ Tracheal cuff Tracheal cuff -~ Endabranchial
(seperates the (separates (separates cutt
two lungs from the lungs the lungs (seperates the
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environment) environment) each other)
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tic diagram depicting the essential features and parts of left-sided and right-sided double-lumen endotracheal tubes. LUL, left upper lobe; RUL, right upper lobe. (From Benumof JL: Anesthesia for Thoracic Surgery. Philadelphia, W
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In Too Far
{on L side)

Left cuff
blocks
right
lumen Left cuff
blocks
right

Right

Lieft

QOut Too Far
(in trachea)

lumen

In Too Far
(on R side)

Both cuffs inflated

Left  Right
Procedure Breath sounds heard
Glarmp right lumen Laft Left and right Right

Clamp left lumen
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MNone or very |
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the right main stem bronchus (at least the left lumen is in the right main stem bronchus). In each of these three malpositions, the left cuff, when fully inflated, can completely block the right lumen. Inflation and deflation of the left c
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Left lung surgery and
right-sided double lumen tube)

L~

B

€ Elsevier Science 2005

sided double-lumen endotracheal tube can be used. However, because of uncertainty about alignment of the right upper lobe ventilation slot with the right upper lobe orifice, a left-sided double-lumen endotracheal tube can also b
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Left lung surgery and left-sided
double lumen tube pulled back

C

(© Elsevier Science 2005

sided double-lumen endotracheal tube can be used. However, because of uncertainty about alignment of the right upper lobe ventilation slot with the right upper lobe orifice, a left-sided double-lumen endotracheal tube can also b
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Filot tube to Proximal
l_ BE cuff . main lurmen
;_-h
Capped proximal

end of hollow BB

Filot tube to main cuff

Main cuff
Distal end of inflated

hollow BB
BE cuff

inflated

Distal
main lumean
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umen tube of the Univent bronchial blocker (B

Downloaded from: Miller's Anesthesia (on 19 March 2009 11:18 PM)
© 2007 Elsevier



WVentilate 12milflkg

L R

/\

ﬂ Intubate with
s Univent BB wbe

5: and inflate
| LInivent cuff
BB _l
Self-sealing L
diaphragm in
glbow connector —=———

A

Ventilate 12mlkg

L R

Insert FOB through self-
sealing diaphragm and

FOB — decide R from L mainstream

R

Carina

Cartilaginous
=k ring
(L
A Posterior
I mambrans
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Yentilate

L R

/\

Aftar FOB orientation,
deflate cuff slightly and
rotate Univent tube
toward the side to be
blocked and identify BB.

A

optic-aided method of inserting and positioning the Univent bronchial blocker (BB) in the left main stem bronchus are illustrated. One- or two-lung ventilation is achieved simply by inflating or deflating, respectively, the bronchial blc
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mainstream bronchus
to be blocked

: Withdraw
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optic-aided method of inserting and positioning the Univent bronchial blocker (BB) in the left main stem bronchus are illustrated. One- or two-lung ventilation is achieved simply by inflating or deflating, respectively, the bronchial blc
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>, A fiberoptic bronchoscope is passed through a self-sealing diaphragm in the elbow connecter to the endotracheal tube and is used to place the bronchial blocker into the right main stem bronchus under direct vision. D, The ballc
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Indikace selektivni ventilace

absolutni

iInfekce jedné plice

masivni krvaceni
bronchopleuralni fistula
jednostranna cysta
alveolarni proteinoza plice
tracheobronchialni disrupce

téZka hypoxémie zplsobena
unilateralnim plicnim
onemocnénim

relativni
aneurysma hrudni aorty

pneumonektomie,lobektomie
horniho laloku

resekce jicnu

lobektomie

torakoskopie

predni pristup k hrudni pateri
bronchoalveolarni lavaz

transplantace jedné plice



Bronchospasmus

chirurgickou manipulaci,
endobronchialni intubaci pfimym drazdénim bronch.

Podil anestetik:

halotan-bronchodilatacni, sklon k arytmiim (zejména u pac. s Aminophyllinem a
|leCbou beta sympatomimetiky)

|zofluran, enfluran-bronchodilatacni, nepatrny arytmogenni.

InhalaCni anestetika snizuji bronch. tonus,tlumi reflexy z DC vyvolané pfimou
chir.,minimalni efekt HPV v davkach do 1 MAC Manipulaci, umoznuji vyssi
koncentrace kysliku, aniz by se hloubka anestezie snizila , jsou rychle
eliminovana, coz vede k rychlejSi extubaci

Thiopental, Propanidin-uvolnuje histamin
Ketamin-bronchodilataCni
Midazolam- zanedbatelny histaminogenni Uc.

N20-inhibuje HPV, muze vyvolat plicni hypertenzi u nékterych pacientd.



Overall One-Lung Ventilation Plan

1. Maintain two-lung ventilation until pleura is openad

FIO; =1.0

TV = 10ml’kg

RR = so0 that P,CO; = 40mmHg
PEEP = 0-5 mmHg

F. Dependent lung

{a) Check position of double-lumen tubs
with fiberoptic bronchoscopy

3. If severe (b} Check hemodynamic status
hypoxemia {c) Nondependent lung CPAP
OCCUrs {d} Dependent lung PEEP

(&) Intermittent two-lung ventilation
if) Clamp pulmonary artery ASAP
(for pneumoneactomy)

) Elsevier Science 2005

1 overall one-lung ventilation plan. ASAP, as soon as possible; CPAP, continuous positive airway pressure; Fio2, inspired oxygen concentration; PEEP, positive end-expiratory pressure; RR, respiratory rate; TV, tidal volume.
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Pooperacni respiracni péece

Priciny RI:
narUstajici kolaps alveoll
nokles celk. plicniho objemu, FRC a RV

poruchy V/P

nitroplicni pravolevy zkrat
pokles compliabnce a zvySeni dechové prace



Pooperacni respiracni péece

Profylaxe

dostateCna analgezie, kyslik
fyzioterapie hrudniku
dechova cviCeni
broncholyza sekretolyza
Pooperacni analgézie:
PCA-morphin; I.v. kont. Opioidy
nejlépe epidural

paravertebralni, interpleuralni- mozné odsati anestetika hrudnimi dreny,
Ci nafedeni vypotkem, krvi..

mezizeberni nervove blokady?



