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Pulse oksimetri vs Kapnografi

* Pulse oksimetri
— Kalpten ¢ikan 02

e Kapnografi

— Periferden donen 02

* FARKLI KONSEPT ALGISI




Oksijenlenme (Pulse Ox)
— Metabolizma igin O,

— SpO, RBC deki
% O, Olger

— 5 dak icinde
oksijenlenmedeki
degisimi gosterir

Ventilasyon (Kapnografi)

— Metabolizmadan CO,

— EtCO, ¢ikis
noktasinda atilan CO,
Olger

— 10 saniye icinde
solumadaki degisimi
gosterir




Ventilasyonun bozulmasi SIK
DSS ile klinik iliskilendirme ?!
Sorunlu solunumsal olaylarda ERKEN UYARI

SISTEMI
Puls Ox/EKG GEC UYARI SISTEMI
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Kapnografi- Kapnometri

« Kapnografi- solunum gazindaki CO2
degerinin devamli analizi ve kayidinin

alinmasi

« Kapnometri- Dalgalar olmadan gazlarin

analiz edilmesi




« Semi-kantitatif kapnometri
« Kantitatif kapnometri
* Dalgali (waveform) kapnografi




Semikantitatif yontem

* pH degisimi
« kagittaki renk degisimi
— Mor — Kahverengi — Sari
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Kantitatif yontem

" |R1s181n absorbsiyonu
" Cihaz secimi

= “Warm up” zamani

= Maliyet

= Ulasabilirlik




Dalgali Kapnometri




Kalorimetri

Kapnometri

Kapnograf




“side-stream”

=  Ensiktip

=  Orneklem havasi, ana solunum akimi Gizerinden bir yan cikis aracihgi ile dar bir tipden
ornek kivetine alinir

= 50-500 mL/dak

Avantaj Dezavantaj

€ Baglamasi kolay ®CT- Uniteye kad.ar gazin

@ Sterilizasyon sorunu yok hareketi nedeniyle kayitta

€ Uyanik hastada kullanilabilir gecikme o

@ Pozisyona bagl sorun € Ornekleme tiiptinde tikanma
yasanmaz (pron) @ Su buhar basinci CO2

@ Nazal kaniil araciligi ile 02 konsantrasyonunu etkileyebilir
verilerek de spontan @ Basing érnekleme tipd
solunumda kullanilabilir boyunca azalacagindan CO2

Olcimu etkilenebilir
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“main-stream”

Olciim bashgi ana gaz akimini tasiyan solunum devresine takilir
Kapnografin basi 6rnekleme odacigi gibi davranir
Yan pencereden IR isin verilir

Avantaj Dezavantaj

Ornekleme tiipii yok Kablo !!!
Tikanma s6z konusu degil Sensor penceresi sekresyon ile tikanabilir
Basin¢ diismesinden dolayi etkilenme s6z Pozisyon zorlanmalari

konusu degil Sterilizasyon sorunu
Su buhari basing degisikliklerinden
etkilenmez

Kirlenme yok

gazlarin asindirmasiyla kapnogram
deformitesi yok

Kayitta gecikme yok
yenidogan ve ¢ocuklar igin uygun
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Ekselasyonun basi “6lu bosluk ventilasyonu”

| Baseline




“yukselme faz1”
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CO; present and increasing in exhaled air




“alveolar plato”




“ekselasyon fazinin sonu”

End-tidal




“azalma faz1”
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Descending Phase
Inhalation
A B A E
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0

ETCO2

ETCO2

A Alveolar ventilasyon
V' CO2 lretimi
A Oli mesafe

Teknik hata

WV Alveolar ventilasyon
A CO2 lretimi

A Inspire edilen CO2

AN RR, TV
Hipotermi
PE, sok, hipotansiyon

Kalibrasyon hatasi, hava
kontaminasyonu

Vv RR TV

Sepsis, hiperpireksi,
tirotoksikoz
Geri solutma, NaHCO3



e Spontan Solunum

 Mekanik Ventilasyon
— Invazif MV
— Non-invazif MV




l The Intensive
I Care Society

Standards for
Capnography in
Critical Care

STANDARDS AND GUIDLINES

1. Capnography should be used for all critically ill patients during the procedures of tracheostomy or endotracheal infubation
when performed in the intensive care unit.

Grade of recommendation: Strong
Based on:
A moderate level of evidence.

Advantages and disadvantages: Capnography reduces the risk of death and major disability as a result of airway misadven-
ture. Capnography clearly does not remove the risk and, if incorrectly used, may contribute to the risk. The risk is relatively
small for each patient but the negative outcomes would be catastrophic for the patient and relatives. For staff, there are addi-
tional major advantages in reducing the potential for a major complication associated with an intervention rather than an un-
derlying disease process.

Values and preferences: The lack of other major or minor side effects of the intervention makes it likely that patients would
express a strong preference for the intervention.

Economic evaluation: There has been no economic evaluation of the introduction of capnography.

2. Capnography should be used in all eritically ill patients during mechanical venfilation in the ICU.
Grade of recommendation: We are unable to make a recommendation.
Based on:

We have not made a recommendation due to the lack of direct evidence that continuous capnography reduced the chances
of catastrophic harm occurring due to an airway misadventure during routine mechanical ventilation. This clearly indicates an
area for further study.

3. Capnography should be used in all crifically ill patients who require mechanical venfilation during infer-hospital or intra-
hospital transfer.

Grade of recommendation: Strong

Based on:

The level of recommendation has been upgraded to strong based on the increased chances of airway misadventure during
transfer and the difficulties associated with the diagnosis of tube misplacement in difficult clinical environments.




Ventilasyonun yeterliliginin izlenmesi

Nefes almayi/apneyi saptamak

Ventilatoér/devre islev bozuklugunun saptanmasi

ETT yerinin onanmasi

Tikanmis/kivrilmis ETT nin saptanmasi

Olii mesafe ventilasyonunun saptanmasi

Distal havayolu tikanmasinin tanimlanmasi/izlenmesi
NMB izlenmesi Estimate cardiac output

PE nin saptanmasi

KPR nin etkinliginin izlenmesi

SDGD (spontan dolasimin geri dénlisli) niin saptanmasi
PaCO2 bakilmasi “sorunlu” olan olgularda PCO2nin 6ngoriilmesi
NGT takilmasinda yardimci

KiBAS da ydnetim

BO olgularinda “apne testi”

TO agilmasi sirasinda

Metabolik hizin hesabinda yardimci




AARC Clinical Practice Guideline

Capnography/Capnometry During Mechanical Ventilation: 2011

Brian K Walsh RRT-NPS FAARC, David N Crotwell RRT-NPS, and
Ruben D Restrepo MD RRT FAARC

RespiraTORY CARE * APrIL 2011 VoL 56 No 4

We searched the MEDLINE, CINAHL, and Cochrane Library databases for articles published
between January 1990 and November 2010. The update of this clinical practice guideline is based
on 234 clinical studies and systematic reviews, 19 review articles that investigated capnography/

capnometry during mechanical ventilation, and the 2010 American Heart Association Guidelines
for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. The following recom-
mendations are made following the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) scoring system:




RESPIRATORY CARE * ApriL 2011 VoL 56 No 4

(1) ETT yerinin dogrulugunun klinik saptanmasi ve izlenmesine ilave olarak devamli
kapnograf dalga formunun izlenmesi 6nerilir

(2)Kapnograf dalga formunun izlenmesi olanakl degilse, klinik degerlendirmeye ek
olarak, “dalga formsuz” CO2 izlemiKPA hastalarinda ETT iin yerinin saptanmasinda
baslangi¢ degerlendirme olarak kullaniimahidir

(3)MV yonetiminde PETCO2 nin kilavuzlugu onerilir

(4) MV destegindeki hastanin transportu sirasinda devamli kapnometri onerilir

(5) Ekspirasyon hava akimindaki sorunlarin taninmasi amaciyla kapnograf kullanimi
onerilir

(6) MV tedavisinin optimize edilmesi amaciyla; CO2 eleminasyonunun ve 6lii mesafe
hacminin TV oraninin degerlendirilmesi i¢in volumetrik kapnografi dnerilir.

(7) Kantitatif kapnograf dalga formu degerlendirilmesi; entiibe hastada
kardiyopulmoner kalitenin, gogiis basilarinin optimize edilmesi ve SDGD saptanmasi
acisindan onerilir




Normal a-ADCO, = 2-3 mmHg

CO,

* Zero baseline (A-B) + End-tidal value (D)

* Rapid, sharp rise (B-C) * Rapid, sharp downstroke
« Alveolar plateau (C-D) (D-E)




Time [seconds)

0 Time

Figure 8.3 A ltypical capnograph waveform. The slope of phase 1l
is increased (as is the a angle) in patients with reduced V/Q match-
ing, e.g. chronic obstructive pulmonary disease. The B angle
increases as rebreathing increases.
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Exhaled tidal volume
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ornekler

Hypoventilation:
Slow respiratory rate {low frequency)

High GO levels (tall waves) )
Hyperventilation: %e‘e‘\\
Rapid respiratory rate (high frequency) »(\"&\%
Low CO levels (stunted waves) ;\\‘3\\\
53

Zntin the
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Bronchospasm
Upsloping plateau gives a "shark fin® appearance io the wawveiorm







Case roport #3 INOg!

Using the PaCO, — PETCO, gradient
to optimize PEEP in a ventilated patient
with pneumonia

Optimal PEEP Excessive PEEP
(compromised perfusion)

3. Murray ILP, Modell LH., Gallagher T.J., Banner M_1. Titration of FEEP by the Arterial Minuws End-Tidal
Carbon Dioxide Gradient. Chest, January 1984, 85 100-4.




Case report #11 Capnography in critical care medicine

Patient with cardiopulmonary
resuscitation in progress
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11. Falk J.L., Radeow E.C., Weil M.H. End-tidal Carbon Dioxide Concentration During Cardiopulmonary
Resuscitation. New England Joeurnal of Mediciee, March 10, 1988, 318010} 807-11.




NIMV vs kapnografi

ResMed Respironics Fisher-Paykel Oridion
Mirage Quatro PerformaTrak Flexifit 431 Smart Capnoline
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IPI™ (' Integrated Pulmonary Index)

= Bilesim yorum PETCO2, DSS, SPO2, KAH

= 1(kotu) - 10 (iyi)

" “fuzzy logic” model algoritma kullanir

— 7-10: normal

— 5-6: dikkatli izlem

— 3-4. dikkatli izlem, girisim gerektirebilir
—1-2: girisim gerektirir







Tum entlbe hastalarda kapnografi kullaniliyor
mu?

Tum entlbe hastalarda kapnografi kullanmak
ister miydiniz?

Standart bir bakim bileseni oldugunu
distnliyor musunuz?

Standart bir bakim bileseni olmali midir?




