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Vyskyt pooperani respirani insuficience

Vyskyt pooperani hypoxémie dosalije2a 30%
— Moller, J.T.,Wittrup, M., Johansen, S.H.: Hypoxemia in the

postanesthesigare unit; an observer studmnesthesiology1990,
73, s. 896895.

— Reeder, M.K., Goldman, M.DLoh, L., et al.: Postoperative
hypoxemia after major abdominal vascular surgBryd Anaesth
1992, 68, s.2:26.

Hlavni dererminantyvyskytu
Komorbidita
Typ operaniho vykonu




Table 1. Patient-Related Risk Factors for Postoperative Pulmonary Complications*

Pooled Estimate Odds Trim-and-Fill Estimate
Ratio (95% CI)t Odds Ratio (95% Ch)t

Risk Factor Studies, n

Age
50-59 y
60-69 y
70-79 y
=80y

ASA class
=|I§
=|I1§

Abnormal chest radiograph

CHF
Arrhythmia

Functional dependence

Partial

Total
COPD
Weight loss

Medical comorbid condition

Cigarette use

Impaired sensorium

Corticosteroid use
Alcohol use

N = N O —= N 0NN

1.50 (1.31-1.71)
2.28 (1.86-2.80)
3.90 (2.70-5.65)
5.63 (4.63-6.85)

4.87 (3.34-7.10)
3.12(2.17-4.48)
4.81 (2.43-9.55)
2.93 (1.02-8.43)
2.90 (1.10-7.50)

1.65(1.36-2.01)
2.51(1.99-3.15)
2.36 (1.90-2.93)
1.62 (1.17-2.26)
1.48 (1.10-1.97)
1.40 (1.17-1.68)
1.39 (1.08-1.79)
1.33(1.12-1.58)
1.21(1.11-1.32)

0.0

2.09 (1.65-2.64)
3.04 (2.11-4.39)

4.87 (3.34-7.10)
255 (1.73-3.76)

2.93 (1.02-8.03)

179 (1.44-2.22)
1.26 (1.01-1.56)

* ASA = American Society of Anesthesiologists; CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease.
1 For I7 definition and values, see the Appendix, available at www.annals.org.
¥ Estimates derived from meta-analysis of adjusted odds ratios from multivariable studies.

§ When compared with patients with lower ASA class values. Ann Intern Med. 2006-144°581-595.




Table 2. Procedure-Related Risk Factors for Postoperative Pulmonary Complications

Risk Factor

Surgical site
Aortic
Thoracic
Any abdominal
Upper abdominal
Neurosurgery
Head and neck
Vascular
Emergency surgery
Prolonged surgery
General anesthesia
Transfusion (>4 units)

Studies, n

Pooled Estimate Odds

Ratio (95% CI)*

)
)
)
: )
2.21 (1. 82 268)
2.10(0.81-5.42)
2.52 (1.69-3.75)

)

)

)

2.35(1.77-3.12

(
(
(
2.26 (1.47-3.47
(
1.47 (1.26-1.71

Trim-and-Fill Estimate
Odds Ratio (95% CI)*

4.24 (2.89-6.23)
3.01(2.43-3.72)
2.91(2.35-3.60)

2.21(1.57-3.11)
2.26 (1.47-3.47)
1.83 (1.35-2.46)

Arn Imtarn AMed. 2006,144:581-595.




Table 3. Summary Strength of the Evidence for the
Association of Patient, Procedure, and Laboratory Factors
with Postoperative Pulmonary Complications*

Potential patient-related risk factor
Advanced age

ASA class = I

CHF

Functionally dependent

COPD

Weight loss

Impaired sensorium

Cigarette use

Alcohol use

Abnormal findings on chest examination
Diabetes

Obesity

Asthma

Obstructive sleep apnea
Corticosteroid use

HIV infection

Arrhythmia

Poor exercise capacity

A
A
A
A
A
B
B
B
B
B
i
D
D
I

I

I

I

I

2.09-3.04
2.55-4.87
293
1.65-2.51
1.79

1.62

129

1.26

121

NA

Aortic aneurysm repair
Thoracic surgery
Abdominal surgery
Upper abdominal surgery
Neurosurgery

Prolonged surgery

Head and neck surgery
Emergency surgery
Vascular surgery

General anesthesia
Perioperative transfusion
Hip surgery

Gynecologic or urologic surgery
Esophageal surgery

Laboratory tests
Albumin level < 35 g/L
Chest radiography
BUN level = 7.5 mmal/L
(=21 mg/dL)
Spirometry

Potential procedure-related risk factor

TO0O®@Er>>>>>>>> >

Arn Imtarn AMed. 2006,144:581-595.




O ventilation
® perfusion
16:

JCllm Monat 2000

Vertical distance

FMAESTH




‘©
Q.
-
—
N
O
©
o

JCllm Monit 2000 16: 329%-335




Mechanismy vznikatelekéz

Komprese

Absorpce plynu v regionech sayzrem dychaith
cest

Dysfunkcesurfaktantu




Prevencatelekéz

PEEP
Efekt pouze po dobu aplikace

Rekruitmentmargvr

Udr en svalového tonu
ketamin

Minimalizace resorpce plynu
Absencepreoxygenace




Preoxygenaca vznikatelekaz

Nepou iti preoxygenactem kompletn eliminuje vznik
atelekéz

— RothenHU, SporreB, EngbergG,WegeniusG, HogmanM Hedenstiern&s.
Infuenceof gascompositionon recurrencef atelectasiafterareexpansion
maneuveduringgeneralnesthesiaAnesthesiologyl 995; 82: 832842

Prolongovaga preoxygenaceextendujeozsahatelekéz

— ReberA, EngbergG,Wegeniuss, Hedenstiern&. Lung aeration The eject
of pre-oxygenatiorandhyperoxyge nationduringtotal intravenous
anesthesioAnesthesial996; 51: 733737

Pou iti CPAP pi Gvodu eliminuje vznikatelekéz
Riziko hypoxemie




Prevention of Atelectasis Formation During the Induction of
General Anesthesia in Morbidly Obese Patients

Marta Coussa, MD*, Stefania Proietti, MD+t, Pierre Schnyder, MD+t, Philippe Frascarolo, PhD?,
Michel Suter, MD, PhD{, Donat R. Spahn, MD*, and Lennart Magnusson, MD, PhD*

PEEP

CPAP = 10 cmH,0 PEEP = 10 cmH,0
group

Control CPAP = 0 cmH,0 PEEP = 0 cmH,0
group

B e
Q
| 100% oxyg

e

JIe Wool
vOgay B ueds-10 IsT
uoIPNpul
eISaylSauy

uoneuabAxoald —
(ITe]R{=ITRINETA
|esIuById |y
uoneqgniug
uess-10 puz
vogav puz

(Anesth Analg 2004;98:1491-5)




Prevention of Atelectasis Formation During the Induction of
General Anesthesia in Morbidly Obese Patients

Marta Coussa, MD*, Stefania Proietti, MD+t, Pierre Schnyder, MD+t, Philippe Frascarolo, PhD?,
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The effect of bi-level positive airway pressure mechanical
ventilation on gas exchange during general anaesthesia

G. Yu'”, K. Yang', A. B. Baker' and L Yﬂ'ung2

Results. Intrapulmonary shunt (blood flow to VAIQ-f.O.OOS) did not increase at 60 min of anaes-
thesia in any of the different ventilation modes compared with the shunt value before anaesthesia.

Log standard deviation of perfusion increased in IPPV, with and without PEEP groups, compared
with the baseline (P<0.05) but did not increase in the BiPAP group. BiPAP ventilation generated

a higher level of Pap, than IPPV with or without PEEP (P<0.05).

Conclusion. BiPAP ventilation was beneficial in decreasing ventilation—perfusion mismatch and
improving oxygenation when compared with conventional IPPV (with or without PEEP).

British Journal of Anaesthesia 96 (4): 522-32 (2006)




Pressure-controlled ventilation improves oxygenation during
laparoscopic obesity surgery compared with volume-controlled
ventilation

P. Cadi'¥, T. Guenoun!, D. Journois!, J.-M. Chevallier?, J.-L. Diehl® and D. Safran'

Table 6 Arterial blood gases in the two groups; mean (sp) (range). PCV, sure-controlled ventilation; VCV, volume-controlled ventilation; Fl,,, fraction of
inspired oxygen; TCO,, total carbon dioxide. *n =17. Fisher’s r-test for all variables except for Sa,, (Mann—Whitney test); NS, not significant

Intraoperative Postoperative
P-value PCV P-value

pH K .03)* (7.34-7.406) 7.38 (0.02) (7.33-7.43) 0.041 7.36 (0.02) (7.32-7.40) 7.36 (0.05) (7.20-7.40) NS
Pa,, (kPa) 225 (13.1-40.2) 15.9 (5.9) (8.4-28.9) 0.011 16.1 (5.2) (9.5-30.1) 14.8 (4.5) (8.3-24.8) NS
Pa.,, (kPa) 52(0.4) (4.4-6.0) 5.4 (0.3) (5.2-6.0) 0.014 59(0.4) (5.0-6.7) 6.0 (1.2) (52-10.0) NS
Saoj“(%) 99 (1)* (98-100) 98 (2) (92-100) 0.010 98 (2) (94-100) 98 (2) (92-100) NS
TCO, (mmol litre™") 25 (1) (22-28) 25(2) (22-28) NS 26 (1) (24-28) 26 (2) (23-30) NS
Pa,, (in mm Hg)/Fi,, 281 (107) (163-503) 199 (74) (105-362) 0.011

Br | Anaesth 2008; 100: 709-16




DalSi studie

CadiP, Guenounr, JournoisD, ChevallierJM, Diehl JL, SafranD. Pressuraontrolled
ventilationimprovesoxygenatiorduringlaparoscopi@besitysurgerycomparedvith
volumecontrolledventilation Br J Anaesth 2008 May;100(5):704.6.

Tu rul M, CamciE, KaradenizH, Sentirk M, PembecK, Akpir K. Comparisorof
volumecontrolledwith pressurecontrolledventilationduringonelung anaesthesid@r J
Anaesth 1997Se79(3):30€10.

CruzPardosP, Garuttil, Pifeiro P, OlmedillaL, de la Gala FEffectsof Ventilatory
Mode During One Lung Ventilationon Intraoperativeand Postoperativérterial
Oxygenationn ThoracicSurgery JCardiothorac/ascAnesth 2009Aug 21. [Epub
aheadof print]

Choi YS, ShimJK, Na SHongSB, Hong YW, Oh YJ. Pressuraontrolledversus
volume-controlledventilationduringonelung ventilationin the pronepositionfor robot
assisteesophagectomysurgEndosc 2009 Jan 30Epubaheadof print]

Mo ne zlepsen plicni funkceperoperan , bez prkazu vlivu na
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Lung-protective mechanical ventilation with lower tidal
volumes in patients not suffering from acute lung
ury: A review of clinical studies marcus). schuitz

Table 1. Retrospective or observational studies on tidal volumes

Number of

patients Type of patients Main outcome

Author [ref]

ICU-patients who received mechanical ~ Plateau airway pressure >35 cm H,0 was associated with

Esterametal. i B ventilation for >12 hours mortality, suggesting tidal volumes being too large

|CU-patients who received mechanical ~ Development of ALI/ARDS was associated with large tidal
Gajicet al. [18]" 3.261 ventilation for >12 hours without volumes (odds ratio 2.6 for tidal volume >700 ml), amongst
ALI/ARDS other factors

ICU-patients who received mechanical ~ One main risk factor associated with the development of
ventilation for >48 hours ALI/ARDS was the use of large tidal volumes

Gajicetal. [19] 332

Patients who developed respiratory failure were ventilated

Fernandez-Perez et al. 170
with larger intraoperative tidal volumes (8.3 versus 6.7 ml/kg)

30]
ICU — intensive care units; ALI/ARDS — acute lung injury/acute respiratory distress syndrome; * secondary analysis of [4].

After pneumonectomy

Med Sci Monit, 2008; 14(2): RAZ22-26




Lung-protective mechanical ventilation with lower tidal
volumes in patients not suffering from acute lung
ury: A review of clinical studies marcus). schuitz

Author [ref]

Number
of patients

Reason for
mechanical
ventilation

Tidal volume
in study groups

Effect of use of lower tidal volumes

Lee et al.[21]

103

Surgery

6 vs. 12 ml/kg

Less pulmonary infection/shorter duration of intubation

Wrigge et al.[22]

39

Surgery

6vs. 15ml/kg

No differences in plasma cytokine levels

Wrigge et al.[23]

64

Thoracicor
abdominal surgery

6 vs. 12-15 ml/kg

No differences in time course of tracheal aspirate — or
plasma cytokine levels

Wrigge et al.[24]

44

Thoracic surgery

6vs. 12 ml/kg

Lower BALF cytokine levels, no differences in plasma
cytokine levels

Koner et al.[25]

44

Thoracic surgery

6vs. 10 ml/kg

No differences in plasma cytokine levels

Zupancich et al.[26]

40

Thoracic surgery

8vs. 10-12 ml/kg

Lower BALF and plasma cytokine levels

Reis-Miranda et al.[27]

62

Thoracic surgery

46 vs. 6—8 ml/kq

Earlier decrease of plasma cytokine levels

Michelet et al.[28]

52

Thoracic surgery

9 vs. 5 ml/kg

Lower plasma cytokine levels, higher Pa02/Fi02 ratio,
and shorter duration of intubation

Choi et al. [29]

40

Surgery

6vs. 12 ml/kg

Less pulmonary coagulopathy

Med Sci Monit, 2008; 14(2): RAZ22-26




Lung epithelial injury markers are not influenced by use of lower tidal

volumes during elective surgery in patients without preexisting lung injury

Rogier M. Determann,'> Esther K. Wolthuis,">* Goda Choi,"* Paul Bresser.* Alfred Bernard,’
Rene Lutter.*® and Marcus J. Schultz!-

1 0 T=0hours
[ T=5hours

CC16 (ng/ml)
sRAGE (pg/ml)

12 ml/Kg, PEEP O cm $©

VS Fig. 1. Bronchoalveolar lavage fluid (fop) and
systemic (botiom) levels of Clara cell protein
(CC16) and soluble receptor for advanced glyca-

N e B D S P
m m tion end products (sRAGE) in both ventilator HV,/ZEEP LV,/PEEP HV,/ZEEP LV,/PEEP
6 |/|g ) P EEP 10 C !Z_O groups. Bars indicate median and interquartile

range, apen circles indicate outliers, and * indi-
—_—

cates extreme outliers. Plasma levels ont = 5 h
—_——
HV,/ZEEP LV,/PEEP HV,/ZEEP LV,/PEEP

are corrected for hemodilution. HV/ZEEP. high
tidal volume (Vr)/zero end-expiratory pressure:
LV+/PEEP, low Vr/positive end-expiratory pres-
sure.

CC16 (ng/mil)
sRAGE (pg/ml)

AlP-Lung Cell Mol Physiol » VOL 294 « FEBRUARY 2008 » www.ajplung.org

Am J Physiol Lung Cell Mol Physiol 294: L344-1.350, 2008.




Different tidal volumesnducesimilar elevation of lung injury markens animals
exposedo anesthesia and surgery

Dostal P.gtal. Critical Care 2008, 12(Suppl 2):P294




Different tidal volumesnducesimilar elevation of lung injury markens animals
exposedo anesthesia and surgery

Dostal P.gtal. Critical Care 2008, 12(Suppl 2):P294




Lung-protective mechanical ventilation with lower tidal
volumes in patients not suffering from acute lung
injury: A review of clinical studies marcus ). schuitz

While guidelines now strongly advise using lower tidal volumes in ALI/ARDS patients, at present
there are no widely agreed upon guidelines for setting tidal volumes i patients who do not suffer
from ALI/ARDS. The literature was searched for clinical studies on lung-protective mechanical ven-
tilation using lower tidal volumes in patients not suffering from ALI/ARDS. The best available ev-
idence comes from large retrospective or observational studies which suggest a causal relation be-
tween the use of large tidal volumes and the development of lung injury. The inconsistent results
from smaller randomized controlled trials, however. do not definitely support the use of lower tidal
volumes. The association with potentially injurious ventilator settings, in particular large tidal vol-
umes, suggests that additional lung injury in mechanically ventilated patients without ALI/ARDS

1s, 1n part, a preventable complication. Nevertheless, more prospective studies are needed to eval-
uate optimal ventilator management strategies for patients not sutfering from ALI/ARDS.

Med Sci Monit, 2008; 14(2): RAZ22-26
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VLIV PERIOPERA NI \/E\JTJLA NI STRATEGIE NA PLICN |
FUNKCE A POOPERA NIPR B H

Skupina RMP Skupina K
Po et nemocnych 33 34
Pohlavi (m:) 29:4 277
V k 58,3+ 11,8 57,5 12,5
Komplikujici onemocnni
CHOPN 5 4
Asthma bronchiale 0 0
Jiné plicni onemocmi 4 2
ICHS 5 7
Art. hypertenze 7 14
DM 3 3
Nnervosvalové onemocni 0 1
Typ operaniho vykonu
cystectomie 11 10
RLA 1 2
vykony na ledvin, panvice a 5 13
mo ovodu
RAPE 13 5
jiné 3 4
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Anesteziologie a neodilzéipg e, 2002,
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VLIV PERIOPERA NI VENTILA NI STRATEGIE NA PLICN |
FUNKCE A POOPERA NIPR B H

65—
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B Skupina K
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as
* p < 0,05, skupina RMPvs K
# p < 0,05, vs hodnota po uvodu

Anesteziologie a neodiladipg e, 2002, 5, 5, 229719,



VLIV PERIOPERA
FUNKCE A POOP

NI VENTILA

NI STRATE
ERA NI F

GlE NA PLI

PR B H

Skupina RMP

Skupina K

Délka hospitalizace (dny)

18,2+ 5,7

15,8+ 7,8

Vyskyt pooperanich
komplikaci
Pooperani hypoxémie
asna (operani den)
pozdni
Pooperani UPV
asna
pozdni
Nosokomialni pneumonie

ATB terapie po ukoreni
profylaktické aplikace

Akutni renalni insuficience
Pneumothorax

Plicni embolie

Zastava obhu

Umrti v pr b hu hospitalizacs
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Retrospekilvhanalyza

Decnovy opjern do 8 mil/kg PBW

PCV 3 I]m]ir.a(j inspiranino tlaku do 35 crn 50
Exierrl PEEP 4 2 10 crn g
Fecruitmentnarévr (35 crm 50 7 sa30 rrin)
ruoina (VCV, TV 112 ml/ig)
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