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Class I Class II Class III Class IV

Korlemesine yapilan ET

Uygun olmayan hasta pozisyonu
Deneyimsiz ekip ve malzeme eksikligi
Anormal hasta anatomisi

Clin Chest Med 2003;24:457-71



Endotrakeal Entubasyon

(MV oncesi)

ILAC VE STRES

Hipertansiyon
Hipotansiyon

Tasikardi

Bradikardi

Kafa ici ve okuler basingta
artma

Bronkospazm
Barotravma

DIREKT ETKI

Servikal travma
Agiz i¢i hasar
Kanama
Dis travmasi
Bronsial entUbasyon

Sag ana brons %3-9
Ozefagial entibasyon
Aspirasyon (kan, dig, mide
icerigi)



Endotrakeal Entubasyon

WA 1lc=H)

DIREKT ETKI

Ses kisikligi (%4-75)
Kalici %3
Bogaz agrisi
N014-45
Sinuzit
Ulserasyon
GraniUlom
Vokal kord paralizi
Aretenoid
subluksasyon/fraktor
Trakeal stenoz

LARINGEO TRAKEAL STENOZ

Iskemi (%1-20)
>30 cm H20 Kaf basinci
Trakeal mukozal kapiller perfizyon
Mukozal iskemi
Ulseresyon
Trakeal kondritis
Fibrozis ile iyilesme ve stenoz gelisir
Diger risk faktorleri
Tup Olcusu
GOR
Bakteriyel kolonizasyon
Altta yatan hastalik
Kortikosteroid kullanimi ??
LOmen %s50-60 daraldiginda
Oksurik
Dispne
Tekrarlayan pnémoniler
Stridor
Whezing



Kaf Basinci Takibi
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CHEST

Age, Duration of Mechanical Ventilation,
and Outcomes of Patients Who Are
Critically 1l

Original Research

CRITICAL CARE MEDICINE

\4

Yan 1 . MD. l l) Ya ng-Adjepc MD, PhD; David Kaufman, MD,
Cristina ( heorghe \H) an /( nstantine A ."n'.'."‘! us, MD, FCCP

2003-2008 yil arasi, 9912 hasta
Cerrahi, dahili, yanik

100
80

60
Mortalite (%) 49

20

MV Gin

MYV suresi

Table 3—Multivariate Analysis of Features Associated
With Adverse Outcomes (n = 9.207)

Adjusted

Adverse Outcomes Odds Ratio 85% CI p Value
In-hospital mortakity
\-;‘-. =65vy) ’ 1.04 1.03.1.04 < 0.001
Male gender 01 OR0-T.03 ol
MV 168 344460 < 0.001
DMV, d 1.0G6 02-1.04 < 0.001
Charlson score 1.21 1.17-1.25 < 0.001
Hospital discharge
to FCI
Age (> 65 yr 1.06 1.05-1.06 < 0.001
Male gender 0.70 062-0.77 < 0.001
MV 1.51 1.60-2.04 <2 0.001
DMV, d 110 08-1.11 < 0.001
Charlson score 1.06 1.03-1.08 < 0.001

*MV suresi
*Akut hastalik
*Enfeksiyon
*Malnutrisyon
*llag komplikasyonu
*Pozitif basing ventilasyon
*Girisimler

Chest 2009;136;759-764
DOI 10.1378/chest.09-0515



Multicenter Evaluation of a Novel Surveillance Paradigm
for Complications of Mechanical Ventilation
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Pnomoni %59
Akciger 6demi %18
ARDS %16
Atelektazi %11
Diger akciger problemleri %59
Mukus tikaclari %2

P Emboli %2

March 2011 | Volume 6 | Issue 3 | e18062

PLoS ONE | www.plosone.org



Multicenter Evaluation of a Novel Surveillance Paradigm
for Complications of Mechanical Ventilation

Michael Klompas'?*, Yosef Khan?, Kenneth Kleinman', R. Scott Evans®®, James F. Lloyd®, Kurt
Stevenson®, Matthew Samore®, Richard Platt"? for the CDC Prevention Epicenters Program

1 Department of Population Medicine, Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, Massachusetts, United States of America, 2 Infection
Control Department, Brigham and Women's Hospital, Boston, Massachusetts, United States of America, 3 Department of Medicine, The Ohio State University Medical
Center, Columbus, Ohio, United States of America, 4 Department of Biomedical Informatics, University of Utah School of Medicine, Salt Lake City, Utah, United States of
America, 5 Department of Medical Informatics, Intermountain Healthcare, Salt Lake City, Utah, United States of America

20

March 2011 | Volume 6 | Issue 3 | e18062

PLoS ONE | www.plosone.org



Vazgecilmezler




82 yas
KOAH
2 gundur NIMV
3. gun kan gazinda kotulesme
pH:7.26, PCO,:62, PO,: 52, HCO,:36 sat O,: %34
3.gUnde IMV
MV ayarlari:
ACV, f:14, VT:480, Vmax: 6oL/dk PEEP: 5, FiO,: 5o,

Kan gazi: ph:7,50, PCO,:50, PO,:84, HCo0,:38, SatO,;:
%97 (FiO,:50)






Ates
Whbc: 20,700, Hb: 9,8, Htc:29.4, plt:566
Glukoz:76, Ure:75, Kr: 0,8, Na:143, K:5,1






Ventilatore bagl

pnomoni

Mortalite %35-50

MV alanlarin %10-25

VIP riski en yuksek ET sonrasi
Ik 5 gin %3

Sonraki 5 gun %2

Daha sonra hergin %a



ELYIKAMA

Albert, NEJM 1981; Preston, AJM 1981; Tablan, 1994



Hasta basinin kaldirilmasi

30-45° r

% 18 VIP azalma

CDC Guideline for Prevention of Healthcare Associated Pneumonias 2003
Drakulovic et al, Lancet 1999;354:1851



Subglottik aspirasyon

Pahali
VIP azalmasi

CDC Guideline for Prevention of Healthcare Associated Pneumonias 2003
Kollef et al, Chest 1999;116;1339



Uzamis MV %75

NG tUp ve oral ET sonrasi
%22.5

BT

USG

Kafa travmasi

Steroid

Antibiyotik tedavisi
Nazotrakeal ET

NG tup

ET ve NG tup sonrasi 48 saat
icinde maksiller sinUzit

Enterobakter tirleri
Gr + bakteri
Kandida albikans

NG nin yeri degistir
Antibiyotik
Dekonjestan

VIP
Sepsis

Clin Chest Med 2003;24:457-71



VIP-Onlem

Antibiyotik kontrolU Mide koruyucu tdv
Kan sekeri kontrolU Oral bakim
Gastrik distansiyonun Klorheksidin
onlenmesi NIMV

Enteral beslenme Erken trakeostomi
protokold Kapali sistem

aspirasyon

Chest 2006,130:251-60
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56y, erkek

Sigara 60-90 paket/yil, alkol, ¢iftci

2 gun once ates, o0ksuruk, balgam

3 ay icinde mezotelyoma 6n tanisiyla hastanede

yatis

FM;
SS:40/dk, A:38.5°C, N:140/dk, TA: 180/100 mmHg
Siyanoz

Solda arkada alt ve orta kisimda matite, Solda arkada
solunum seslerinde azalma, iki tarafli ekspiratuar
sonor ronkus



Arter kan gazi, giris

OH: 7,26

PCO, (mmHgQ): 68
PO, (mmHg): 51
HCO, (mmol/L): 23




Laboratuvar

Lokosit (K/UD: 23,6
Hemoglobin(g/Dl): 10,7
Trombosit (103/Ul): 414
Ure (Mg/Dl): 45
Kreatinin(mg/Dl): 0,8
Sodyum (Meq/L): 134
Kalsiyum (Mg/Dl): 7,9
Potasyum (meq/L): 3,8
AST (u/L): 33

ALT (u/L): 79

CRP: 68







Tedavi

Antibiyotik
Piperasilin-tazobaktam
AGA

Bronkodilator

Antiinflamatuar

Proflaksi
DVT

GIS



1 saat sonra

Suur bulanikhgr artti ACV mod

SS: 38/dk f:16

OH: 7.18 VT: 550

PCO, (mmHg): 70 Vmax:60 L/dk
PO, (mmHg): 5o PEEP:10
HCO, (mmol/L): 24 FiO,:%100



OH: 7.47

PCO, (mmHQ): 62
PO, (mMmHQg): 91
-ICO3 (mmol/L): 45
SO, (%): 96
FiO,:%50

Radyolojik dizelme
gozlendi



Hastanin boyun ve
gogus on bolgesinde
sisme meydana geldi
Palpasyonla krepitan
sesler duyuldu

Deri alti amfizem

Intraket iki bélgeden
takildi







Fasyotomi acild
GOQus tupu takildi
Trakeostomi acildi

Bol sekresyonu
Weaning edilememesi



B 15.10.2009




Taburcu

Trakeostomi
Ev tipi ventilator
Aspirator
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Statik kompliyans Etkili izlem

Havayolu direnci




Ventilatore bagl akciger hasari

Barotravma
PIP > 45-50 cnH20
VolUtravma
V:>6-8 ml/Kg
Atelektravma
Biotravma




Ventilatore bagli akciger hasari

Normal Low regional CL Normal High regional Raw

s &%5 A

Positive Positive
<—p essure— <—p essure—
breath breath

bo bdd



Barotravma

Alveol disi hava
Alveollerdeki rGptir
Interstisyel amfizem
plevra (pndmotoraks)
mediasten (pndmomediastinum)
perikard (pnomoperikardium)

Deri alti amfizem



Barotravma

Siklik %6-25

KOAH %2.9

IAH %10

ARDS %6.5 (8-15)
Postop hast %o0.5

YUksek basing

Altta yatan hastalik,
ARDS ve AL
KOAH
IAF




Intensive Care Med (2004) 30:612-619
DOI 10.1007/s00134-004-2187-7

Antonio Anzueto

Fernando Frutos—Vivar

Andres Esteban
Inmaculada Alia
Laurent Brochard
Thomas Stewart
Salvador Benito
Martin J. Tobin
Jose Elizalde
Fernando Palizas
Cide M. David
Jorge Pimentel
Marco Gonzilez
Luis Soto

Gabriel D’Empaire
Paolo Pelosi

Incidence, risk factors and outcome
of barotrauma in mechanically
ventilated patients

Prospektif, cok merkezli
Cohort ¢calisma

361YB

20 Ulke
5183 hasta, >12 saat MV

%2.9 (n:154) Barotravma

Hastalarin %80'i ilk 3 gin
icinde gelismis

ORIGINAL

Barotravma
Interstisyel amfizem
Pnomotoraks
Pnomomediastinum
Pnomoperitonyum

SubkuiUtan amfizem

09 -
08 -
0.7 4
056 -
05 -
04 -
03 -
02 -

Probability of barotrauma

b Days from start of mechanical ventilation

Hazard rate for barotrauma

1 3 § 7 9% 11 13 15 17 19 21 23 25 27
a Days from start of mechanical ventilation



Barotravma

Hastanin durumunda degisiklik
Tasipne,
Hasta-ventilator uyumsuzlugu
Yardimci solunum kaslarin solunuma katilimi,
Terleme,
Tasikardi
Artmis PIP,
Azalmis solunum sesleri,
Trakeanin yer degistirmesi,
Hipoksemi



Lung (2009) 187:341-346
DOI 10.1007/s00408-009-9164-4

CLINICAIL MEDICINE

Secondary Pneumomediastinum: A Retrospective Comparative
Analysis

Manuel Caceres - Rebecca .. Braud -
Rosalba Maekawa - Darryl S. Weiman -
H. Edward Garrett Jr.

Underlying event N % Mortality (n) Mortality (%)

Blunt thoracic trauma 19 42 1 5

Ventilator-induced barotrauma 16 36 13

Pulmonary cavitary lesions 3 7 0
Postsurgical status 2 4 0
Esophageal perforation 2 4 1
PCP 2 4 1
Amiodarone toxicity 1 2 1




Original Research
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Risk Factors for ARDS in Patients
Receiving Mechanical Ventilation
for > 48 h*

Xiaoming Jia, MEng; Atul Malhotra, MD, FCCP; Mohammed Saeed, PhD;
Roger G. Mark, MD; and Daniel Talmor, MD, MPH, FCCP

Plateau Pressure distribution in patients without ARDS at intubation.
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Rusk of developing ARDS [Odds ratio = 1.51 / 6 crnHZO]

- <10
Bl >=10 |
Logistical fit ||

16 4 2 0 48

nitial Plateau Pressure (¢ n )]

Volutravma

VILI

percent (%o)

# of patients

&

8

Z

8

8

§D

Tidal volume distribution in patients without ARDS at intubation.

'
203
: 178

50
600

Risk of developing ARDS [Odds ratio

=136/ 114ml/

Initial tidal volume (mL)

T

Chest 2008;133;853-861;

- <10

- >= 10

Logistical fit |




Volutravma

Akcigerler heterojen etkilenir (ARDS, KOAH)

Saglikli bolgelerde asiri havalanma mg
Akcigerler asir havalandiginda ve gerildiginde mg

Baslangi¢c mekanizmasi mekanik harabiyettir

Gerilme
Derecesi

Sikligt
Parankimal inflamasyon
VaskuUler gecirgenlikte artma
Akcigerlerde ve alveoler boslukta sivi birikimi

ARDS ile benzerlik



PEEP/TV-VILI

Alveolar Intra-alveolar Neutrophil Wet/Dry

Wall Thickening Edema Infiltration Ratio
High TV/Low PEEP 325%0.16 2.60%0.33 120.1%15.2 8.5540.7
Low TV/High PEEP 260+031* 1.0040.15* 61 816 5% 85210

Critical Care 2007;11:1-13



Sonuc¢-VILI/PEEP-TV

TV ve PEEP sinerjik etkiyle alveolleri stabilize
ettigi

PEEP’in artirilmasi TV'nin azaltilmasindan
daha etkili

DUsUk TV/yUksek PEEP mikroatelektazilerin

onlenmesi ve alveollerin stabilize edilmesi ile
VILI| azalir

Bu etkiler Mekanik (inflamasyondan ziyade)

Critical Care 2007;11:1-13



Birliktel




Reentubasyon

ReentUbasyon;

havayolu travmasi, gastrik aspirasyon, ALI, KVS
yan etkisi, Hipoksi

Pnomoni riski 8 kat daha fazla

Mortalite 6-12 kat daha fazla

Mekanik ventilatordeki hasta bakiminin

kalite gostergesi

Chest 2001;120:454-63
Crit Care 2011:15:128
AJCC 2006:15;(3):299-309



Risk factors and outcomes after unplanned
extubations on the ICU: a case-control study

Robin | de Groot'", Olaf M Dekkers**, Ingeborg HF Herold?, Evert de Jonge', M Sesmu Arbous'

MV alan hastalarin %2’'si
Plansiz ekstibasyon olan hastalarin

%¢7'si reentUbasyon

EkstUbasyon Oncesi
PEEP dizeyi
Solunum sayisi

Akciger problemleri
Deliryum
Mortalite
% 37 (ReentUbasyon +)

% o (Reentubasyon @)

de Groot et al. Critical Care 2011, 15:R19
http://ccforum.com/content/15/1/R19



crmcal care review G a St o | nte Stl Na I

D— GI Complications in Patients Receiving
Mechanical Ventilation*

|
G 1 M. Mutlu, MD; Ec Mutlu, MD; and Phillip Factor, DO, FCCP S I Ste l I l

*Eroziv 6zefajit %648
*Diyare %15-51
*fleus %4-10
*Kabizlik %15

*Gastrik rezidi %639 Yiuksek PEEP
*Barsak seslerinde azalma %50

Mekanik ventilasyon *Belirgin kanama %5-25
*Massif kanam %63-4

¢

Kardiak output azalmasi

Hipoperfizyon

"

Gl mukoza Motilitede degisiklik
harabiyeti

GIS
komplikasyonlari



Ege Tip Dergisi / Ege Journal of Medicine 49(3): 185-191, 2010

Solunumsal yogun bakim (nitesinde mekanik ventilasyon uygulanan
olgularda list gastro-intestinal sistem kanamalari

Upper gastrointestinal system bleeding in respiratory intensive care unit patients
receiving mechanical ventilation

TagbakanM S DenizS Gurgun A Basoglu O Bacakoglu F
Ege Universitesi Tip Fakiiltesi, Géguis Hastaliklari Anabilim Dali, izmir, Turkiye

GIS kanama orani
%17.9

— [ p=005 | I p=0023 | | p=0038 |
-,=

% 90.0 I

35-
30+
251
20+
O GiS kanamasi (+) 151 O GiS kanamasi (+)
M GiS kanamasi (-) 104 B GiS kanamasi (-)

Gun

Olgu (%)

iMv YBU Hastanede
. ati
Mortalite ViP yatis




Hasta-ventilator uyumsuzlugu

Sedatif, opioid, ilaglar Uygunsuz ayarlar

Metabolik alkaloz Asiri veya yetersiz ventilator destegi
Asidoz Devre ile ilgili sorunlar (kacak, su, bukulme)
Altta yatan Akciger Hastaliklar Yetersiz FiO2

Agri, ates, bronkospazm, postir
Komplikasyonlar

KOMPLIKASYON

SEDASYON ™M1

KOMPLIKASYON



Izlem

Hasta kendisini takip ediyor




Medikal YBU

033
Travma

%18
Proflaksi DVT de %68 azalma
Heparin

Unfraksiyone

5ooo U 2-3/gun sc

DMAH
Alt ekstremiteye aralikli basing uygulanmasi
Elastik corap



Digerleri

BASINC ULSERLERI NOROMUSKULER ZAYIFLIK
YBU %33-56 Kritik hastalik noropatisi
Bakteriyemi MV den gec ayirma
Osteomyelit AGA
Dizenli pozisyon Steroid
degistirme Paralitikler

Vicutta nemin onlenmesi
Yeterli beslenme
Havali yataklar



Paresis following mechanical ventilation
Bernard De Jonghe,? Tarek Sharshar,” Nicholas Hopkinson® and Hervé Outin?

Incidence of CINMA Independent risk factors for CINMAs
Study Population and diagnostic method (multivariate analysis)
Witt et al. [19] n=43, MV>5d 30 patients (69.8%) * Time in the ICU at diagnosis
Sepsis and two organ failures electrophysiology * Hyperglycemia
* Hypoalbuminaemia
Campellone et al. [24] n=87 7 patients (8.0%) physical » Corticosteroids
After liver transplantation examination  APACHEII
Garnacho-Montero n=73, MV>10d 50 patients (68.5%) * Plasma hyperosmolarity
etal. [18] Sepsis and multiple organ failure electrophysiology  Parenteral nutrition
* Neuromuscular blockade
» Central nervous system involvement
* Renal support therapy (protective)
De Jonghe et al. [15¢°] n=95MV=7d 24 patients (25.3%) physical * Time on MV at diagnosis
Recovery of normal consciousness examination * Female gender

Number of days with =2 organ failures
Corticosteroids

Current Opinion in Critical Care 2004, 10:47-52



Ventilatore Bagli Diyafragma Fonksiyon Kaybi

Diaphragmatic unloading and inactivity during MV

Antioxidant
(@3 capacity |
o= \

1
>
‘I?Lysosomal
. o
Titin ¢ § ﬁu.:. 1 Protein
Actin ;-g:';_;L.. ' —"  Proteolysis T synthesis |
Myosm' Ubiquitin Proteasome
ligases T
Myofibrillar disassembly Myofiber atrophy

and myofiber injury /

Ventilator-induced
diaphragmatic dysfunction
(VIDD)




Bobrek Yetmezligi

ABY hastanede yatanlarda % 1-5

YBU de %2.5-15

GFR %50 azalma veya diyaliz ihtiyaci
Diyaliz goren YB hastalarda mortalite %78
Yasayanlarin 1/3 kronik diyaliz

ABY gelisme zamani

Geliste mortalite %61, diyaliz ihtiyaci %52
Yedinci gun de %81, diyaliz ihtiyaci %64
YBU de gelisen ABY kot prognoz



ABY-Onlem

NSAI
ACE inh ve A-2 reseptor
blokorleri
Intrarenal hemodinamik degisiklik
Crush injuri
Rabdomiyoliz ve miyoglobinurik BY
VolUm yuklenmesi
Mannitol
Amfoterisin B
Olgularin %25
>60omg/qgun daha sik
Dusik vicut agirligi
Diuretik kullanimi
Bobrek fonksiyon bozuklugu
Tedavi

Tedavi 6ncesi salin

Lipozomal formlari (%630-50 risk
azalmasi)

24 saatlik yavas infizyon

AGA
%10-15
Tek doz kullanim

%13-26 risk azalmasi
TUmor lizis sendromu

Siddetli hiperirisemi

Hiperkalemi

Hiperfosfatemi

Hematolojik malignite

Akut Urik asit nefropati

Tubuler Urik asit birikimi

Allopurinol (>600mg/gin)

Idrar alkalizasyonu

Dializ (Urik asit>15mg/dL)
Kontrast nefropati

DM

Renal difonksiyon

VolUm eksikligi

Tedavi
Hidrasyon
NAC



Malnutrisyon

Solunum kaslarinda atrofi
¥ protein

v albumin

v bagisiklik

v surfakatan yapiminda
Hucresel oksijenasyonda bozulma
Merkezi solunum baskilanmasi



Oksijen toksisitesi

YUksek FiO, MV’'nun ilk 24 saatinde
>%650-60 FiO, %60'a ulasiimali
Sdresi Gerekirse PEEP

SOR nedeniyle etki mg
Superoksid anyon
Hidroksil anyon
H,O,

Hafif-agir klinik
Trakeobronsit
Absorbsiyon atelektazi
Hiperkarbi
DiffUz alveoler hasar



Tesekkurler




