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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Extracorporeal Circuits Il / Extracorporeal Circuits |l

Ders Kodu / Course Code

OPER255

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Associate / Associate

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

onkosulu olan ders yoktur

there is no prerequisite course

Amaci / Purpose

ekstrakorporeal dolagim gerektiren hasta destek sistemlerinde takip edilmesi gereken
parametreleri ve olasi sorunlari 6grenmek

To learn the parameters and potential problems to be followed in patient support
systems that require extracorporeal circulation

igerigi / Content

Kardiyopulmoner by-pass devresinde takip parametreleri, derin sirkllatuar arrest takibi,
ECMO cihazinda takip parametreleri, sol ventrikll destek cihazlari, hemodiyaliz-
ultrafiltrasyon takip parametreleri, kan gazi yorumlama ve takibi

Follow-up parameters in cardiopulmonary by-pass circuit, deep circulatory arrest
tracking, follow-up parameters in ECMO device, left ventricular support devices,
hemodialysis-ultrafiltration monitoring parameters, blood gas interpretation and follow-
up

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

On Bypass
Advanced Perfusion Techniques
Linda B. Mongero, James R. Beck, 2008

On Bypass
Advanced Perfusion Techniques
Linda B. Mongero, James R. Beck, 2008

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Murat Civan

OGRENME GIKTILARI / LEARNING OUTCOMES
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Hasta sorunlarinin tespitinde pek ¢ok yontem kullaniimaktadir.

Arteriyel tansiyon, nabiz, ekg kaydi, viicut i1sisi, kan gazlari, néromuskiler fonksiyon, santral ven6z
basing vs.

Bir tek EKG monit6ri ile izlem yapilmasiyla bile, ortaya gikabilecek problemlerin %55%inin, hasta
transportu esnasinda ise %31"inin tespit edilebilecegi kanitlanmistir

Many methods are used to detect patient problems.

Arterial blood pressure, pulse, ecg recording, body temperature, blood gases, neuromuscular
function, central venous pressure, etc.

It has been proven that even with a single ECG monitor, 55% of the problems that may arise can be
detected, and 31% during patient transport.

Hastanin yasamsal guivenligini artirmak ve fizyolojik parametreler hakkinda bilgi sahibi olmak
amaciyla, 6nemli degiskenlerin elektronik cihazlar araciligi ile devamli veya belli araliklarla
tekrarlanarak yapilan 6lgme islemlerine monitérizasyon (izlem) denir.

ideal bir monitér:

Baglanti icin hastada invaziv bir girisim gerektirmemeli (noninvaziv olmalidir).

Guvenilir olmali, veriler kolay gorulebilmeli ve yorumlanabilmeli

Hastanin psikolojik ve fizyolojik yapisinda degisiklik yapmamali.

Fazla teknik bilgi gerektirmemeli, kalibrasyonu ve kullanimi kolay olmali.

Hasta ile ilgili veya hasta lzerinde yapilacak islemleri zorlagtirmamal.

Tasinabilir, ucuz, bakimi kolay olmahdir

In order to increase the vital safety of the patient and to have information about physiological
parameters, the measurement of important variables continuously or repeatedly by electronic devices
is called monitoring (monitoring).

An ideal monitor:

The connection should not require an invasive procedure for the patient (it should be noninvasive).

It should be reliable, the data should be easy to see and interpret

It should not make any changes in the psychological and physiological structure of the patient.

It should not require much technical knowledge, it should be easy to calibrate and use.

It should not make the procedures related to or on the patient difficult.

It should be portable, inexpensive, easy to maintain

KVS: Elektrokardiyografi, Arteriyel kan basinci , Santral vendz basing , Pulmoner arteryel ve kapiller
wedge basinglar , Kardiyak out-put ve hemodinamik degiskenler, Oksijen sunumu ve tiiketimi
Solunum: Tidal voliim, solunum hizi, Dakika ventilasyon hacmi, Arteriyel kan gazlar-pH, Oksijen
transportu degiskenleri, End-tidal CO2, Ekspiratuar oksijen, anestezik gazlar, Transkutandz oksijen
ve CO2

Olcumleri yapilir

CVS: Electrocardiography, Arterial blood pressure, Central venous pressure, Pulmonary arterial and
capillary wedge pressures, Cardiac out-put and hemodynamic variables, Oxygen delivery and
consumption

Respiration: Tidal volume, respiratory rate, Minute ventilation volume, Arterial blood gases-pH,
Oxygen transport variables, End-tidal CO2, Expiratory oxygen, anesthetic gases, Transcutaneous
oxygen and CO2

measurements are made

KPB devresi

KPB makinasinin béliimleri arasinda pompalar, hortumlar, gaz (oksijenatoér) ve i1si degisim Uniteleri yer
alr.

Modern KPB makinalarinda devrenin basincini, sicakligini ve kan parametrelerini(oksijen saturasyonu,
kan gazlar, hemoglobin, potasyum gibi) izleyen sistemler, sivi seviyesi tespit sistemleri ve arteryel
sistemde kan filtresi de bulunur.

KPB’da ven6z kan sag atriumdan (RA) veya slperior-inferior vena kavalardan alinir ve KPB
devresinin venoz hatti Gizerinden vendz rezervuara yonlendirilir.

KPB makinalar kansiz cerrahi alan olusturmak ve daha kiigiik venoz kantille daha az KPB devresi
hacmine ihtiya¢c duymak icin vendz drenaji kolaylastirici vakum destekli teknolojilerle donatiimistir.

KPB circuit

Parts of the KPB machine include pumps, hoses, gas (oxygenator) and heat exchange units.

Modern CPB machines also have systems that monitor the circuit's pressure, temperature and blood
parameters (such as oxygen saturation, blood gases, hemoglobin, potassium), fluid level detection
systems and a blood filter in the arterial system.

In CPB, venous blood is taken from the right atrium (RA) or superior-inferior vena cava and directed to
the venous reservoir through the venous line of the CPB circuit.

CPB machines are equipped with vacuum-assisted technologies that facilitate venous drainage in
order to create a bloodless surgical field and require less CPB circuit volume with a smaller venous
cannula.

KPB'de Takip edilen parametreler:

Hava akimi (kuru hava- O2 orani, kan gazina gore ayarlamalar, alfa-stat / pH stat stratejileri)
Antikoagiilasyon (heparin dozu, ACT ol¢iimleri, protamin dozu vs)

Ortalama arter basinci

Hiperglisemi/hipoglisemi takibi

Sistemik kan akimi( hizi, pulsatil/pulsatil olmayan akim ve ven6z dénis takibi)

Sicaklik takibi (hipotermi-isitma manevralar ve takibi)

Derin hipotermik sirkulatuar arrestte serebral perflizyon

KPB devresinde hava baloncugu takibi ve giderme

Parameters Monitored in KPB:

Air flow (dry air-O2 ratio, adjustments according to blood gas, alpha-stat / pH stat strategies)
Anticoagulation (heparin dose, ACT measurements, protamine dose etc.)

Mean arterial pressure

Hyperglycemia / hypoglycemia monitoring

Systemic blood flow (velocity, pulsatile / non-pulsatile flow and venous return tracking)
Temperature tracking (hypothermia-heating maneuvers and tracking)

Cerebral perfusion in deep hypothermic circulatory arrest

Air bubble tracking and elimination in the KPB circuit

ECMO:

Ekstrakorporal membran oksijenizasyonu (ECMO) hayati tehdit eden kalp ve akciger yetmezIigi
durumlarinda, bu organlarin gérevini tstlenen makinedir.

Endikasyonlari

Kardiyovaskuler arrest/kollaps

Kardiyojenik sok

Direncli hipotansiyon

Yetersiz ventilasyon

ECMO:

Extracorporeal membrane oxygenation (ECMO) is the machine that takes on the task of these organs
in cases of life-threatening heart and lung failure.

Indications

Cardiovascular arrest / collapse

Cardiogenic shock

Resistant hypotension

Insufficient ventilation
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ECMO'da antikoagiilasyon: Anticoagulation in ECMO:
ECMO’ya baslamadan 6nce hastaya ACT 180 - 200 sn. olacak sekilde 0,5 mg/kg. Heparin yikleme Before starting ECMO, ACT 180 - 200 seconds. 0.5 mg / kg. Heparin loading dose is given followed
dozu ve ardindan ayni seviyeyi idame ettirecek dozda heparin perflizyonu (8-10mgr/kg/h)verilir by heparin perfusion (8-10mgr / kg / h) at a dose to maintain the same level.

HAFTALIK DERS iGCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 genel hasta monitérizasyonu
general monitorization of patients
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 KPB'de monitérizasyon-1 teorik
Monitorization in CPB-1 theorical
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 KPB'de monitérizasyon-2
monitorization in CPB-2
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 KPB'de monitérizasyon-3
monitorization in CPB-3
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Derin hipotermik sirkulatuar arrest monitérizasyonu

deep hypothermic circulatory arrest monitorization
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Kan gazinin degerlendiriimesi
Evaluation of blood gases
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Cerrahide sivi elektrolit dengesi takibi
Fluid-electrolyte balance monitoring in surgery
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 ARA SINAV
MIDTERM EXAM
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 ECMO monitérizasyonu-1
Monitorization of ECMO-1
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 ECMO monitérizasyonu-2
Monitorization of ecmo -2
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(rreri/(?l'r;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Hemodiyaliz ve hemofiltrasyon

Hemodialysis and hemofiltration
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Sol ventrikll destek cihazlan
Left ventricular assist devices
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 KPB'de hasta izlem kilavuzu- tekrar
Guideline of monitorization of patients on by-pass/ practice
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Ekstrakorporeal sistemlerde hasta monitérizasyonu-tekrar
Patient monitoring in extracorporeal systems- practice
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 40.00 40.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 60.00 60.00
Toplam / Total: 4 102.00 102.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 102.00/25.00 = 4.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 102.00 / 25.00 = 4.08 ~

PROGRAM VE OGRENME CIKTISI/ PROGRAM LEARNING OUTCOMES
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Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10(1.1.11(1.1.12

1.1.13

1.1.14

1.1.15

1.1.16

1.1.17

1.Hasta sorunlarinin tespitinde
pek ¢ok yéntem
kullanilmaktadir.

Arteriyel tansiyon, nabiz, ekg
kayd, vicut isisi, kan gazlari,
néromuskiler fonksiyon,
santral vendz basing vs.

Bir tek EKG monitori ile izlem
yapilmasiyla bile, ortaya
cikabilecek problemlerin %
55%inin, hasta transportu
esnasinda ise %31"“inin tespit
edilebilecegi kanitlanmistir /
Many methods are used to
detect patient problems.
Arterial blood pressure, pulse,
ecg recording, body
temperature, blood gases,
neuromuscular function, central
venous pressure, etc.

It has been proven that even
with a single ECG monitor,
55% of the problems that may
arise can be detected, and
31% during patient transport.

8/13




2.Hastanin yasamsal
guvenligini artirmak ve
fizyolojik parametreler
hakkinda bilgi sahibi olmak
amaciyla, 6nemli degiskenlerin
elektronik cihazlar araciligi ile
devamli veya belli araliklarla
tekrarlanarak yapilan élgme
islemlerine monitdrizasyon
(izlem) denir.

Ideal bir monitér:

Baglanti igin hastada invaziv
bir girisim gerektirmemeli
(noninvaziv olmaldir).
Guvenilir olmali, veriler kolay
gorilebilmeli ve
yorumlanabilmeli
Hastanin psikolojik ve fizyolojik

yapisinda degisiklik yapmamali.

Fazla teknik bilgi
gerektirmemeli, kalibrasyonu
ve kullanimi kolay olmali.
Hasta ile ilgili veya hasta
lizerinde yapilacak islemleri
zorlagtirmamali.

Tasinabilir, ucuz, bakimi kolay
olmalidir / In order to increase
the vital safety of the patient
and to have information about
physiological parameters, the
measurement of important
variables continuously or
repeatedly by electronic
devices is called monitoring
(monitoring).

An ideal monitor:

The connection should not
require an invasive procedure
for the patient (it should be
noninvasive).

It should be reliable, the data
should be easy to see and
interpret

It should not make any
changes in the psychological
and physiological structure of
the patient.

It should not require much
technical knowledge, it should
be easy to calibrate and use.
It should not make the
procedures related to or on the
patient difficult.

It should be portable,
inexpensive, easy to maintain
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3.KVS: Elektrokardiyografi,
Arteriyel kan basinci, Santral
vendz basing , Pulmoner
arteryel ve kapiller wedge
basinclar , Kardiyak out-put ve
hemodinamik degiskenler,
Oksijen sunumu ve tiiketimi
Solunum: Tidal voliim,
solunum hizi, Dakika
ventilasyon hacmi, Arteriyel
kan gazlari-pH, Oksijen
transportu degiskenleri, End-
tidal CO2, Ekspiratuar oksijen,
anestezik gazlar, Transkutan6z
oksijen ve CO2

Olgtimleri yapilir / CVS:
Electrocardiography, Arterial
blood pressure, Central venous
pressure, Pulmonary arterial
and capillary wedge pressures,
Cardiac out-put and
hemodynamic variables,
Oxygen delivery and
consumption

Respiration: Tidal volume,
respiratory rate, Minute
ventilation volume, Arterial
blood gases-pH, Oxygen
transport variables, End-tidal
CO2, Expiratory oxygen,
anesthetic gases,
Transcutaneous oxygen and
CcOo2

measurements are made
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4 KPB devresi

KPB makinasinin bolimleri
arasinda pompalar, hortumlar,
gaz (oksijenator) ve isi degisim
Uniteleri yer alir.

Modern KPB makinalarinda
devrenin basincini, sicakhgini
ve kan parametrelerini(oksijen
saturasyonu, kan gazlari,
hemoglobin, potasyum gibi)
izleyen sistemler, sivi seviyesi
tespit sistemleri ve arteryel
sistemde kan filtresi de
bulunur.

KPB’da vendz kan sag
atriumdan (RA) veya slperior-
inferior vena kavalardan alnir
ve KPB devresinin ven6z hatti
Uzerinden ventz rezervuara
yonlendirilir.

KPB makinalari kansiz cerrahi
alan olusturmak ve daha kuguk
vendz kanllle daha az KPB
devresi hacmine ihtiyag
duymak icin vendz drenaiji
kolaylastirici vakum destekli
teknolojilerle donatiimistir. /
KPB circuit

Parts of the KPB machine
include pumps, hoses, gas
(oxygenator) and heat
exchange units.

Modern CPB machines also
have systems that monitor the
circuit's pressure, temperature
and blood parameters (such as
oxygen saturation, blood
gases, hemoglobin,
potassium), fluid level detection
systems and a blood filter in
the arterial system.

In CPB, venous blood is taken
from the right atrium (RA) or
superior-inferior vena cava and
directed to the venous reservoir
through the venous line of the
CPB circuit.

CPB machines are equipped
with vacuum-assisted
technologies that facilitate
venous drainage in order to
create a bloodless surgical field
and require less CPB circuit
volume with a smaller venous
cannula.
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5.KPB'de Takip edilen
parametreler:

Hava akimi (kuru hava- 02
orani, kan gazina gore
ayarlamalar, alfa-stat / pH stat
stratejileri)

Antikoagtlasyon (heparin
dozu, ACT 6lgiimleri, protamin
dozu vs)

Ortalama arter basinci
Hiperglisemi/hipoglisemi takibi
Sistemik kan akimi( hizi,
pulsatil/pulsatil olmayan akim
ve vendz donls takibi)
Sicaklik takibi (hipotermi-isitma
manevralari ve takibi)

Derin hipotermik sirkulatuar
arrestte serebral perflizyon
KPB devresinde hava
baloncugu takibi ve giderme /
Parameters Monitored in KPB:
Air flow (dry air-O2 ratio,
adjustments according to blood
gas, alpha-stat / pH stat
strategies)

Anticoagulation (heparin dose,
ACT measurements, protamine
dose etc.)

Mean arterial pressure
Hyperglycemia / hypoglycemia
monitoring

Systemic blood flow (velocity,
pulsatile / non-pulsatile flow
and venous return tracking)
Temperature tracking
(hypothermia-heating
maneuvers and tracking)
Cerebral perfusion in deep
hypothermic circulatory arrest
Air bubble tracking and
elimination in the KPB circuit
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6.ECMO:

Ekstrakorporal membran
oksijenizasyonu (ECMO) hayati
tehdit eden kalp ve akciger
yetmezli§i durumlarinda, bu
organlarin gérevini ustlenen
makinedir.

Endikasyonlar
Kardiyovaskiiler arrest/kollaps
Kardiyojenik sok

Direncli hipotansiyon

Yetersiz ventilasyon / ECMO:
Extracorporeal membrane
oxygenation (ECMO) is the
machine that takes on the task
of these organs in cases of life-
threatening heart and lung
failure.

Indications

Cardiovascular arrest /
collapse

Cardiogenic shock

Resistant hypotension
Insufficient ventilation

7.ECMOQ'da antikoagulasyon:
ECMOQ’ya baglamadan 6nce
hastaya ACT 180 - 200 sn.
olacak sekilde 0,5 mg/kg.
Heparin yiikleme dozu ve
ardindan ayni seviyeyi idame
ettirecek dozda heparin
perflizyonu (8-10mgr/kg/h)
verilir / Anticoagulation in
ECMO:

Before starting ECMO, ACT
180 - 200 seconds. 0.5 mg / kg.
Heparin loading dose is given
followed by heparin perfusion
(8-10mgr/ kg / h) at a dose to
maintain the same level.

Katki Dlzeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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