INTRAOPERATIF

MONITORIZASYON



Monitor = Monere = Uyari \

Onemli yasamsal degiskenleri

duyularimizi uyaran elektronik
aygitlar araciligiyla

Olcme islemi



AR :
Neden gerekli?

- Deqiskenleri incelenmesi
- Sorunlari taninmasi
- Sorunlarin ciddiyetini belirlenmesi

- Tedaviye cevabin degerlendirmesi



Parametreler

- KVS

- Solunum

- Renal

- NOromuskduler
- Sicaklik

- SSS
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KARDIYOVASKULER SISTEM

- Elektrokardiografi(EKG)

- Arteriyel kan basinci

- Santral ven6z basing¢

- Pulmoner arter ve kapiller kama basinglari

- Kardiyak debi

- Oksijen sunum ve tuketimi



L
Elektrokardiyografi (EKG)

- VUcut yuzeyindeki voltaji olger

- Kardiyak kontraksiyona iliskin elektromekanik olaylari

yansitir.
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Standart 3 derivasyonlu EKG

- DI: 1ki kol arasi

- DII: sag kol ile sol bacak arasi ‘ en sik

- DIII: sol kol ile sol bacak arasi potansiyel fark
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P wave: atrial

a contract.

Repolarization ~ELECTRICAL
EVENTS
OF THE
CARDIAC CYCLE
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Genel bilgiler

- 1 klicuk kare 0,04 sn

- Hiz, 300/ buyuk kare
1500 / ktcuk kare

gsegmeﬂt T
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t QRS

interval
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P Dalgasi

- Atriyum sistolul ile olusur (0.12 sn=< 3 kare)

- aVR harig¢ tum derivasyonlarda (+)

- Atnal




PR intervall

- Uyarinin SA noddan ventrikile iletiime/AV iletim suresi

- 0.12-0.20 sn

- Uzun PR intervali = 1.derece AV blok

R

= P-R —= ——————— ST ———=
interval interval

QRS

interval
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QRS kompleksi

- Ventrikul sistolu ile olusur (< 0.12 sn)

- Anormal derecede genis QRS
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ST segment analizi

—a ——
T - |

1 | g |i oo 2 | (BRSO S

T+F _'r §T-Segment ;
| {| Assessmen =
] Point |t = rrrgrrr =g a H
[ :
ki) wilth pirmigiios,’

- A — ST j noktasindan sonra 0.6 sn (ST izoelektrik/normal)
- B — ST 5 mm kadar ¢cokmus (depresyon)

- C — ST 4 mm kadar yukselmis (elevasyon)



T Dalgasi

- VentrikUler repolarizasyonu gosterir

- Standart derivasyonlarda (+) (AVR-V1'de (-))

- Yuksek T dalgasi

- Hiperkalemi
- Hiperakut Ml
- Sol dal blogu

- Negatif T dalgasi

- Iskemi
- Perikardit
- Hiperventilasyon
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Sinus Ritmi

- Hiz > 60-100 atim/dak
- En etkin ritim

- En optimal kardiyak debi
- Oksijen tuketimi en az




Sinus Bradikardisi

- Kalp hizi 40-60 atim/dakika, ritm duzenli
- Hemodinami stabilse tedavi gereksizdir




BRADYCARDIA g ..

2021

ASSESS with ABCDE approach
* Give oxygen if SpO, < 94% and obtain IV access
* Monitor ECG, BP, SpO, Record 12 lead ECG

* |dentify and treat reversible causes
(e.g. electrolyte abnormalities, hypovolaemia)

Life-threatening features?
1. Shock

2. Syncope

3. Myocardial ischaemia

4. Severe heart failure

Atropine 500 mcg IV




Life-threatening features?

BRADYCARDIA S

3. Myocardial ischaemia
4. Severe heart failure

Atropine 500 mcg IV

Satisfactory response?

Consider interim measures:

* Atropine 500 mcg IV repeat to
maximum of 3 mg

* |soprenaline 5 meg min-1 IV

* Adrenaline 2-10 meg min-1 IV
* Alternative drugs*
and / or

* Transcutaneous pacing

Seek expert help
Arrange transvenous pacing

EUROPEAN
' RESUSCITATION
COUNCIL

GUIDELINES

2021

Risk of asystole?
* Recent asystole
* Mobitz Il AV block

* Complete heart block
with broad QRS

® Ventricular pause > 3 s

Observe
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Sinus Tasikardisi

- Hiz 100 atim/dakika Uzerinde, ritm duzenli
- En yUksek 150-170 atim /dakika

- Miyokard oksijen tuketiminde asiri artig
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Supraventrikuler Tasikardi (SVT)

- Kalp hiz1 150-250/dk arasinda
- P:QRS iligkisi genellikle 1:1 seklindedir

- P dalgasi QRS kompleksi icine girebilir
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L
Atriyal fibrilasyon (AF)

- P dalgalari yok
- Atriyum hiz1 350-500/dk, ventrikul hizi ise 60-170/dk

- Sol atriyumda trombiis — pulmoner ve sistemik emboli
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Sol atrial trombus
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AF tedavisi

- lIk hedef ventrikiil hiz kontrolii
- Digoksin, (3 bloker, Verapamil, Amiodaron
- Kardiyoversiyon

- Sinus ritminin saglanmasi
- Amiodaron
- Kardiyoversiyon

- Antikoagulasyon
- Warfarin, Heparin, Direkt oral antikoagtlanlar (DOAK)
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VENTRIKULER TASIKARDI (VT)

- Kalp hizi 70-250 atim/dak
- P dalgasi yoktur, QRS genistir, ritim genellikle duzenlidir
- Akut VT yasam tehdit edici bir aritmidir



TACHYCARDIA

ASSESS with ABCDE approach Life-threatening features?

* Give oxygen if SpO, < 94% and obtain IV access 1. Shock

* Monitor ECG, BP, SpO,. Record 12 lead ECG 2. Syncope

¢ |dentify and treat reversible causes 3. Myocardial ischaemia
(e.g. electrolyte abnormalities, hypovolaemia) 4. Severe heart failure

Is QRS narrow (<0.12 5)

Broad QRS
Is rhythm regular?

Vagal manoeuvres

If ineffective
* Treat as narrow complex if AF with bundle

branch block
* Give 2g Magnesium over 10-minutes if
torsades de pointes

Adenosine (if no pre-excitation)
* 6 mg rapid IV bolus;

* If unsuccessful give 12 mg

¢ If unsuccessful give IV 18 mg

* Monitor ECG continuously

EUROPEAN
) RESUSCITATION
COUNCIL

GUIDELINES

- 0]

Synchronised shock up to 3 attempts

* Sedation OR anaesthesia if conscious

If unsuccessful:

* Amiodarone 300 mg IV over 10-20 min, UNSTABLE
or procainamide 10-15 mg/kg over 20 min;

* Repeat synchronised shock

STABLE

SEEK EXPERT HELP

;

Narrow QRS
Is rthythm regular?

Probable atrial fibrillation:
» Control rate with beta-blocker or diltiazem

» Consider digoxin or amiodarone if evidence of
heart failure

* Anticoagulate if duration > 48h

Broad QRS? Narrow QRS?
Procainamide 10-15 mg/kg IV over 20 min, or Verapamil, diltiazem, or
Amiodarone 300 mg IV over 10-60 min beta-blocker

Synchronised shock up to 3 attempts

Fig. 5 - Tachycardia algorithm. ABCDE airway, breathing, circulation, disability, exposure BP blood pressure; DC direct current; ECG
electrocardiogram; |V intravenous; SpO, arterial oxygen saturation; VT ventricular tachycardia.



VT Tedavisi

- Stabil hasta
- Vagal manevra
- Adenozin
- Procainamide veya Amiodarone
- Senkronize sok

- Anstabil hasta

- S0k, senkop, miyokardiyal iskemi, ciddi kalp
yetmezligi

- Senkronize sok



VENTRIKULER FIBRILASYON (VF)

- Kaotik ritim

- QRS kompleksleri taninamaz

- Nabiz YOK
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VF Tedavisi

- Derhal KPR

- Erken defibrilasyon uygulanmali
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Kan Basinci Monitorizasyonu

20 an H,p)( 0::2»;:9 )=i4.?mmHg
- Indirekt Vg |
- Palpasyon I 4
.y . ,
- Doppler TRl - ———
= = — / I \]
- Oskiiltasyon L
- Osilometri L
- Arteriyel tonometri
- Direkt T T e
- Invaziv (20-22G kanll ve transdiser) i e
2 ! =
S i



YD Myl

mmHg Adult SYS 8P

Manual 2325

89 rOFF

PR
83 /min
g




Direkt basing olgumu icin arterler

- Radiyal Tl /-\_\/

- Brakiyal Mﬁcmjv\\\,
. ] Subchian atery

- Dorsalis pedis ﬂﬁ-ilwartw&/—\\_’
- Femoral S
Fadiad atery

Periphiord
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Invasiv radiyal arter basing 6lgimd

f




L
Olcim mekanizmasi

- Transduser

Sysdom ek

- Elektriksel sinyal ¥

. Dicrotic notch
- Monitérde dalga formu

Diastolic R e e ave

(Systolic Phase)  (Diastolic Phase)



Dogru olgum icin seviye ayar!

BAS 60 DERECEYE KADAR
KALDIRILABILIR

"Phlebostatic’’ Aks

4. KOSTA ARALIGI-MIDAKSILLER CIZGI




Arteriyel basinc trasesi

1 — Ventrikul ejeksiyonu

2 — Pik sistolik basing¢ (sistolik ejeksiyon sirasinda elde edilen basing)
3 — Sistolik inis (ventrikul kontraksiyonunun bitisi)

4 — Dikrotik ¢centik (normalde aoort kapaginin kapanmasi)

5 — Diyastolik bosalma (ventrikul foksiyonunun bitisi)



ARTERIAL LINE by nick Mark mo

UTILITY

Arterial lines permit continuous invasive blood
pressure measurement, frequent arterial blood
sampling, and analysis of the waveform can be
used to estimate cardiac output, predict volume
responsiveness, and identify specific pathologies.

Dicrotic | _ Systolic BP
notch |
rameanJIET SR, | Diastolic 8P
b . k__ MAP calculated
B OsION from the AUC
SQUARE WAVE TEST

The arterial line can measure BP inaccurately
unless properly calibrated. Rapidly flushing the
line (by pulling the release on the flush device)
generates a square wave. Counting oscillations
after the square wave indicates if the arterial line
is working properly.

Normal = accurate BP

1.5 - 2 oscillations ?

Square wave

z

OVERdamped = falsely LOW BP Absence

<1.5 osclllatlons of dicrotic
7 ‘ notch

Fix: Remove extra tubing & any air bubbles.

UNDERdamped = falsely HIGH BP
>2 oscillations ?

7

Additional

artifactual
Y spikes

7

Fix: Adjust filter settings on monitor

PULSE PRESSURE VARIATION (PPV)
Pulse pressure is proportional to stroke volume. Pulse

Pressure Variation (PPV) represents an interaction
between lungs and heart. Ventilation (either spontaneous
or mechanical) alters the intrathoracic pressure and
causes stroke volume to vary. Greater variability in stoke
volume (increased PPV) may suggest fluid responsiveness,

Low PPV High PPV
2x
35
L A e
PP -PP
PPV = max min
PPrican
Specifically, a PPV > 12% is suggestive that there will be an

increase in stroke volume with fluid challenge. However in

order to interpret PPV 3 conditions must be met:

1. Sinus rhythm (consistent filling time)

2. Mechanically ventilated w/o spontaneous respirations;
TV= 8 cc/kg (consistent effect of ventilator)

3. Must pot have an open chest (heart/lungs interacting)

In contrast to an increase in BP with respiration causing high
PPV, pulsus pardoxus is the decrease in SBP > 10 mmHg with

respiration, associated with tamponade & other conditions.

SPECIFIC ARTERIAL WAVEFORM PATTERNS

o B s

Pulsus alternans - alternating strong and weak pulses;
seen in low cardiac output shock states

Pulsus bisfirens - double Pulsus tardus - late peaking
peaked pulse in severe AR + AS Pulse; seen in severe AS
CARDIAC OUTPUT ESTIMATION
Several techniques can be used to estimate cardiac output
using an algorithm to analyze the waveform. There are two
types: uncalibrated and calibrated. None is proven superior.

owmm Link to the [=]3 E
W @ni I Illll'k most current

version = E.

CARDIAC ARREST

During cardiac arrest, an arterial line can be used to gauge
adeguacy of CPR (e.g. DBP > 25mmg on waveform), to
identify ROSC, and to differentiate PEA from pseudo-PEA.
See Cardiac Arrest OnePager for more.

PRINCIPLE

A continuous column of
fluid between indwelling
catheter and a pressure
transduce allows arterial
pressure measurement.
For patients on pressors,
femoral MAP may be

slightly higher than radial
MAP measurements.

IV fluid in
pressure bag
at 300 mmHg

Pressure
transducer

Flush
device

‘Zero’ defined by the phlebostatic
axis (mid-axillary line at the 4" IC
_approximating the aortic root)

\

: Arterial
{ \d ‘\ catheter
Closed blood Sampling
sampling port

system
Closed blood sampling systems enable blood draws
with minimal waste. They are associated with lower
risk of bacterial contamination and when combined
with smaller size sample tubes and decreased lab
frequency they can reduce blood transfusions.

v1.0{2020-09-14)




Kan Basincinin Yorumlanmasi

- SAB
- Kardiyak oksijen tuketimi

- DAB

- Koroner perfiizyon

- OAB
- Organ perfiizyonu

OAB= (SAB + 2 DAB)/ 3
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Kalp debisi

Atim Hacmi — (afterload
)

Kontraktilit
e




Frank Starling eqgrisi

Atim hacmi (stroke volume)

Ventriktl dolumu (Preload)



Olcumler

- Statik 6lcumler
- Santral ven bacinci (SVB)
- Pulmoner arter tikama basinci (PATK)
- Sol ventrikul diyastol sonu alani (LVEDA)
- Global enddiyastolik volium (GEDV)

- Dinamik dlctmler
- SAB degisikligi
- Nabiz basinci degisikligi
- Atim hacmi degisikligi (SVV
- Inen aorta akim hizi degisikligi

- VCI boyut degisikligi



e E
Santral Venoz Basing (SVB)

- VCS veya RA basinci

- 3-10 cmH,0 ?27?7?

- RA girigsine kadar ilerletiimeli

|§%%s}
\



|IJV kanulasyonu




CVP dalgalari

- Ug yukar === a,c ve v dalgalari
- ki asagl === xvey inigleri

ECG—

a dalgasi: atrial kontraksiyon CVP

c dalgasi: vent. kont. (erken sistol)

X dalgasi: kanin bosaldigi ventrikul ejeksiyonu (orta sistol)
v dalgasi: atriumun hizla dolmasi (gec sistol)

y dalgasi: sag ventriktlin dolmasi (erken diyastol)
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PATB

- LA basin¢ (Swan-Ganz 1970)

Superior
vena cava

- Preload ig¢in altin standart
- Pulmoner arter kateterizasyonu — Left

- 12-18mmHg

vena cava —

Right



Right Atrium
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Puls Kontur Analizi ve SVV

Pulse Contour Models

Pulse

Systolic A

Area

Mean arterial
pressure

Tsys Tdias

< >

pressurej

Heart period T, Heart rate HR = 1/T

\ 4

A

Y
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PICCO (pulsion Medical)

Santral Venoz Kateter

Enjekte edilen sivinin 1sisini dlgme yeri

o

Enjekte edilen sivi isisini
Olcen kablo

_ Arterial basing kablosu

Arterial 1s1 arayuz
kablosu

: -

o=y

PULSIOCATH
| Termodiliisyon Kateteri PULSION Dispozibl basing transduseri




Volu m eV| ew (Edwards Med)

ovmu ]lwism ]IM% f

875 v4
ScvO2  CvP
% mmMg

S e ST ————
3:28.00 pm | 04/28/2011 | VolumeView | 20 | BT:97.5°F | &
Alarm SVV exceeded high limit
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Ozefageal Doppler

wead

Olciilen Degerler o
CO Cardiac Output

Cl Cardiac Index

SV  Stroke Volume

SVI  Stroke Volume Index

SVR Sistemik Vaskuller Rezistans




Ozefageal Doppler

83 kg (183 ib)
170 cm B7 in)

BSA= 195 m2

' CcO FTc ms
13 5 1 1 2 401
“186 | 69 | 120

| Sat Oct 19,2002

10:25

| ALARM DISABLED
bom | Average 10 cycles

Filter ON

| Gain I

Srisn Window




Non-invazif monitor
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Figure 4 | Blood pressure wave measurements on the wrist and neck. Photograph of (a; scale bar, 2 cm) the sensor placed on a wrist for measuring fast
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Solunumun Monitorizasyonu

- Solunum seslerinin dinlenmesi
- Pulse oksimetre

-ETCO2 analizi

- Anestezik gaz analizleri
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PULSE OKSIMETRE

- Kizil otesi 1sik kaynagi

- Is1g1 alacak dedektorlu prob




Pulse oksimetreyi etkileyen faktorler

1-Sinyallerin iyi alinamamasi /\_\/\\/\\/ normal sinyal
-Hipotansiyon

-Zayif nabiz
-Hareket artefakti

2-Yanlis yuksek olgum
- Karboksihemoglobin
- Methemoglobin

- Ortam 15191 i
3- Yanlls diistik 8lctim W guralta artfake
- Malpozisyon

- Vazokonstriksiyon

- Hipotermi

- Hiperlipemi

- Ortam 151!

- Koyu deri hareket artifakt
- Oje

.~ duguk perfuzyon
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ETCO,

- PaCoO, ile yakin iligki
- Normalde PETCO2 - PaC0O2 5 mmHg'dir.

- Normal deger: 30-43 mmHg
- ETCOZ2 ani yukselme:

« Malign Hipertermi / Titreme

- ETCO2 ani dusmesi

* Hava embolisi
+ Kalp debisinde ani dugsme

* Pulmoner emboli?
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KAPNOGRAF

- ET tup trakeada M

- Ventilator-solunum devresi bagh ¥

Real-Time Tr

— B Baseline

— C Expiratory Upstroke

— D Expiratory Plateau
ETCO, value

— E Inspiration Begins

"o oEE
coO0m@Pr
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KAPNOGRAF
(0zofageal entlibasyon)

Endotracheal Tube in Esophagus

Possible Causes:
" Missed intubation

® A normal capnogram is the best evidence that the
ET tube is correctly positioned

" With ET tube In the esophagus, little or no CO, Is
present




KAPNOGRAF
(hipoventilasyon)

Hypoventilation (Increase in ETCO,)

&0 Real-Time

Possible Causes:

® Decrease in respiratory rate
" Decrease in tidal volume

" |ncrease in metabolic rate

" Rapid rise in body temperature (hyperthermia)
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KAPNOGRAF
(hiperventilasyon)

Hyperventilation (Decrease in ETCO,)

CO: (mmHg)
&0 Real-Time Trend

B s A e e e _— e

3

Possible Causes:

" |ncrease in respiratory rate
® |ncrease in tidal volume

® Decrease in metabolic rate
" Fall in body temperature
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KAPNOGRAF

(y.c./ bronkospazm)
Obstruction in Airway or Breathing Circuit

Possible Causes:

® Partially kinked or occluded artificial airway

" Presence of foreign body in the airway

" Obstruction in expiratory limb of breathing circuit
" Bronchospasm
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BISPEKTRAL INDEX (BIS)

Hipnotik komponenti Glcer

GAAda = 40-60
Sedasyon = 60-85
Uyaniklik = 85-100

Anormal dusuk/uzun sureli dusuk BIS

!

kotU norolojik fonksiyon
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Yakin kizil-Otesi spektroskopl (NIRS)

- Bolgesel serebral doku

oksijenizasyonu
- Normal deger %60-80 e (R66
LG
. o . , w69
- lIk degerden >%20 s ool

azalma !l

Cerebral O2 saturation

- %40 ve | sorun (+) Ry

normal

buffer
disturbed

T
Bl
6%

s0% CEG

damage

0%




EN IYI MONITOR SIZSINIZ



