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FM ve Vital Bulgular yeterli mi?

KH, KB, SS, sat = N
Suur bulanikligi | )
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KKY’de AC Dinleme Bulgulari

- Ral (+) * hepsinde wedge basinci > 18 * cok
spesifik

* Wedge basinci > 18 olanlarin £ %25’de ral (+) [
sensitivite cok dusuk

* SONUC: KKY’de ral yoksa hastanin sivi volumu
hakkinda bisey sdyleyemezsin
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Abstract

Objective: Emergency physicians (EPs) estimate the underlying hemodynamics of acutely ill patients
and use them to help both diagnose and formulate a treatment plan. This trial compared the EP
clinically derived estimates of cardiac output (CO) and systemic vascular resistance (SVR) to those
measured noninvasively.

Methods: Forty acutely ill emergency department patients with a broad range of diagnosis and blood
pressure (BP) and pulse were monitored for 2 hours using novel noninvasive finger cuff technology
(Nexfin; BMEYE, Amsterdam, The Netherlands). The Nexfin device provides continuous BP
monitoring and, from the resulting pulse pressure waveform, calculates beat-to-beat CO and SVR. At
baseline assessment and after 2 hours of testing and therapy, treating EPs were asked to estimate the
CO and SVR (low, normal, or high), and these were compared with Nexfin measurements.

Results: Twenty-five men and 15 women were enrolled with a mean age of 62.2 years (SD, 12.6
years). Eighteen had acute shortness of breath; 11, with probable stroke syndrome; 3, with suspected
sepsis; and 8, with a systolic BP greater than 180 or less than 100 mm Hg. Concordance tables showed
that there was very little agreement (k values) between either the compared initial CO (—0.0873) and
SVR (—0.0645) or the 2-hour values (—0.0645 and —0.1949, respectively).

Conclusions: Emergency physicians cannot accurately estimate the underlying hemodynamic profiles

of acutely ill patients when compared with more objective measurements. This inaccuracy may have
important clinical ramifications. Further study is needed to determine how to use these measured

continuous CO and SVR monitoring values.
© 2012 Elsevier Inc. All rights reserved.




HEMODINAMIK MONITORiZASYON
AMAC

* Doku perfiuzyonunu degerlendirmek

- Oksijenasyon ve dagilim (akim)

* Hastanin kotuye gidisini erken tesbit etmek
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ORIGIMAL ARTICLE

Early Goal-Directed Therapy in the Treatment of Severe Sepsis
and Septic Shock

Emanuel Rivers, M.D., M.P.H., Bryant Nguyen, M.D., Suzanne Havstad, M.A., Julie Ressler, B.S., Alexandria Muzzin, B.S.,
Bernhard Knoblich, M.D., Edward Peterson, Ph.D., and Michael Tomlanovich, M.D. for the Early Goal-Directed Therapy
Collaborative Group

N Engl J Med 2001; 345:1368-1377 | November 8, 2001 [ DOI: 10.1056/NEJMoal10307

Acilde santral vendz O2 sat ve arteryel O2 sat

Olcerek agresif resutasyon uygulamak septik
soklu hastalarda prognozu iyilestirir

Vitaller haricinde bazi erken sok parametreleri
kullanalim * erken tedaviye baslayalim
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Dk.da LV'den
pompalanan kan
miktari

CO=HR xSV
N =4-8 L/min
CO

- Sepsis

- Hipovolemi

- Kardivoienik sok
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* Perflzyonu
belirtmede daha
dogru bir deger

* BSA’y1 g6z 6nlne alir
- Cl=CO/BSA

* N=2,5-42L/min/
m?2

* Hipovolemi

* Artmis direnc

* Septik sok
© Gebelik

Kardiyak Indeks (CI)

|

* Siroz

- Atletler
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Stroke Volume (Atim Hacmi)

Her atimda
ventrikulden
pompalanan kan
miktari

N=60-130 mL/
atim

3 0geye bagl

. Preload (On yuk)
.. Afterload (Art yuk) 12



Preload (On yuk)

 Ventrikultn diyastol

9 ! Y M= Preload
sonunaa geriime -' EQUALS
veya hacim miktari [N End Diastolic

Volume

LStroke Uolume

Diyastolik fazda "
olusur |

* Ventriktlin gerilme
ve dolma kabiliyeti

Damarlarin kani
getirme kabiliyeti
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LV end-diastolik
pressure (LVEDP)

Diyastol sonunda LV
icinde kalan kan
miktari

PAC X PCWP ile de
Olcular

LV Preload

Preload and Afterload

i,
Preload: {i )
volume
entering
ventricles

37/ Afterload:
resistance left
ventricle must
overcome to
circulate blood

]
o
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Kani pompalamak
icin ventrikdlin B
asmasi gereken .
direng

* Damar capi ne kadar ﬁ
fazla ise afterload o
kadar dusuk

* Kalp kapagini agmak
icin miyokardin
ihtivacl olan

15



- Aort ve sistemik

Afterload — Sistemik vaskuler

direnc
LV onundeki damar
direnci = SKB / CO

damarlardan koken
alir

- Ateroskleroz,
vaskuler tonu
degistiren durumlar
ve ilaclardan
etkilenir
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Kontraktilite

- Kalp kasi liflerinin
kasiima ve kan
pompalama
cabiliyeti

Preload miktarindan
etkilenir * Starling
kanunu denir

- Afterload’dan

etkilenir
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- Kontraktiliteden

LV Ejeksiyon Fraksiyonu (EF)

* Kontraksiyonda, V
tarafindan
pompalanan kan %’si

* EF=EDV-ESV/EDV x
100

etkilenir

P hiperdinamik
durumlar, pozitif

: |
i AAtErfranal sy v
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Sv02 = Mixed venous oxygen saturation

* Doku hipoksisinin bir gdstergesi = Dokularin
oksijen tuketiminin gostergesidir

- Pulm art kanda % 02 sat = kalbe donen kanda
Hb Gzerindeki O2 miktari

* PAC gerekir !
" N=%70
< %60 arastir

19



& Arterial Oxygen
q, 0 - cu'"t'.ﬂt
A7 LOADING 4%/ ie] fmy o  (=Sa0)
~" STATION ISR
Venous Oxygen
Content
(=Sy0,)

0 /
T (hf;
- DEMAND =

Figure 9d Mixed venous oxygen saturation.
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Sv02 = Mixed venous oxygen

saturation
- =3 svc+1ivc /4

* VO2 (Oxygen Consumption-harcama) =
Cardiac Output x Hb x (Sa02 - SvO?2)

- Sv02 J, nedenleri:
- 1. CO ¢
- 2. Hb ¢

3. Sa02 J

4. 02 tasimasi artmadan O2 harcamanin

D



Mikst Venoz Oksijen Saturasyonu (SvO2)

1

© Sepsis
* Pankreatit
* CO zehirlenmesi

' Portal kaval sant

* Siyanid zehirlenmesi

!

© Ates

Hipoksi
Low CO

- Sol ventrikul

yetersizligi

* Artmis metabolizma
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ScvO2 = central venous oxygen saturation

Ust ekstremitenin O2
rezervi

Santral venoz
katater gerekir !

tipik olarak % 5-13 > SvO2 (ort
7,5)

N2> %70
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TABLE 10.1. PARAMETERS OF CARDIOVASCULAR PERFORMANCE

Parameter Abbreviation Normal Range

Central venous pressure  CVDP 1-6 mm Hg
Pulmonary capillary PCWP 6-12 mm Hg
wedge pressure
Cardiac index CI 24-4.0 L/min/m?
Stroke volume index SV1 40-70 mL/beat/m’
Left-ventricular stroke LVSWI 40-60 g'm/m?
work index
Right-ventricular

Stroke work index RVSWI 4-8 gm/m’

Ejection fraction RVEF 46-50%

End-diastolic volume  RVEDV 80-150 mL/m?*
Systemic vascular SVRI 16002400 dynes-sec-m*/cm’
resistance index
Pulmonary vascular PVRI 200-400 dynes-sec-m?®/cm’

resistance index
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Invazlv monltorlizasyon
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Pulmoner Arter Kataterizasyonu
(PAC)

* Sol atrial basincin degerini gosterir

* Preload’un degerlendirmesi icin altin standart




Pulmoner Arter Kataterizasyonu

(PAC)
- Sicaklik Deva m I | ﬂ non-invaziv pulsoksimetre
- KH DO2: total body 02

delivery (tasima)

- Sv02= Mixed veno0z
02 sat * VO2: total body 02

consumption
-

- CO

RV EF

RV end-diyastolik
Volim

R 7~~\ I



1014 patients at 65
UK institutions:
NO DIFFERENCE
between PA cath

versus no PA cath

Lancet 2005; 366: 472-77

Sea Comment page 435

-

k

Assessment of the clinical effectiveness of pulmonary artery
catheters in management of patients in intensive care
(PAC-Man): arandomised controlled trial

Sheila Harvey, David A Hamrison, Mervyn Singer, Joanne Asheroft, Canys M[ones, Diana Elboume, William Brampton, Dewi Williams,

Duncan Young, Kathryn Rowan, on behalf of the PAC-Man study collaboration™
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Santral Vendz Basin¢ (CVP)

* Vena kava slUperior veya sag atrium girisinin
basinci olarak tanimlanir

* N:3-10 cmH20

- Kateter RA girisine kadar ilerletilmeli

RV girildiginde asir1 yuksek degerler goralar

* Inspiryum ve ekspiryum ile hafif ossilasyonlar
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* CVP’de trend ¢

CVP

+ CVP sadece normal LV islevi ile dogrudur * LV
disfonksiyonunda mutlaka Pulmoner arter
kateterizasyonu gerekir

* Sag kalp her zaman sol kalp basincini

yansitmaz

* Santral kateter volum yukleme degil basing

dlcmek icin kul

antlir |

aha onemli

31



CVP Endikasyonlari

* Santral dolasima ila¢ uygulamalk,

- Sag kalbin basincini 6lcmek,

" T.P.N,,

* Hava embolisini uzaklastirmalk,

* Transvendz pacing icin yol,

32
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Abstract

Changes in hemodynamic monitoring over the past 10 years have
followed two paths. First, there has been a progressive decrease in

invasive _monitoring, most notably a reduction in the use of the

pulmonary artery catheter because of a presumed lack of efficacy
in its use in the management of critically ill patients, with an
increased use of less invasive monitoring requiring only central
venous and arterial catheterization to derive the same data
Second, numerous clinical trials have documented improved
outcome and decreased costs when early goal-directed
protocolized therapies are used in appropriate patient populations,
such as patients with septic shock presenting to Emergency
Departments and high-risk surgical patients before surgery (pre-
optimization) and immediately after surgery (post-optimization).
Movel monitoring will be driven more by its role in improving
outcomes than in the technical ahilitieag:?)the manufacturers.




Invazlv monltorizasyonDA
YENILIKLER NELER?
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Arterial pulse contour
(Continuous pulse contour cardiac analysis

* Arteryel nb’dan SV‘BQ%RI)“)'HH eder

* Arteryel line’a baglanir, strekli 6lcim
Nb basinci dalga formundaki degisimleri baz alir

Kardiyak pre-load ve akciger sivict haklinda filir
PP oc Stroke Volume

Vascular Compliance

Komplians (uyum) * yas, cinsiyet, BMl ile
hesaplanir
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PiCCO Kiti neler icermektedir?
» ] adet Is1 sensoril

e ] adet Arterial Kateter

* 1 adet Tekli Basing Seti

Kit hastada varolan en az iki liimenli santral vendz kateteri ile birlikte kullanilmaktadir.
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AT

AT]

/L g Calibration & M

P [mm Hg]

T V2
Ejection systolic area

Dicrotic notch

| | I »
| | | ;

. . t[s]
Arterial Pulse Contour Analysis
P(t dP
PCCO=caI-HRJ(—LL+C APy gt
(SvR* CP) = gt )
Systole
'._T_' ;Y_) L v AN v PN .
Patient-specific Heart Area Aortic Shape of
calibration factor rate under compliance pressure
(determined by pressure curve
thermodilution) curve
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PCCO neleri gosterir?

continuous pulse

contour analysis ILE

* Continuous

pulse

contour cardiac
analysis (PCCO)

* Arterial blood

pressure (A

* Heart rate (

)

4R)

* Stroke volume (SV)

intermittent

transpulmonary

thermodilution ILE

* Transpulmonary
cardiac output (C.O.)

* Intrathoracic blood
volume (ITBV)

* Extravascular lung
water (EV].W)



+ Etkili AC

* EntUbe |
- 3 dakikalik

NICO = Non- Invasive Cardiac
output

perflizyonunu temel
alarak CO hesaplar

devrelerde 6lcme
yapar
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NICO i
Rebreathing valve and loop &



NICO ile edinilen bilgiler

- CO/Cl * PEEP
- SV * Mean airway
+ Pulm Capill blood pressure

flow * Minute volume
- ETCO2 * Alrway resistance
* Inspired CO2 - VS...

RR
© Sp02 42



Ozofageal Doppler (ED)

Desendan aortta kan
akim hizini dlcer

Sunlar
hesaplanabilir:

- CO=SVxHR

- Preload

(V) 1a 1 o —




Normovolemi> genis taban, sivri

ik
svp m [ FTc ms

o I
6.3 83 345

cm/s HR bpm

| C

P

| 7107 76




Hipovolemi > dar taban, disik FTc

C Sv mi FTC ms

O Vm
4.5 45 229

cm/s HR

P pm

vV b
| 625 | | 99

Shiap Windov

il




Info based management

Base Line Favourable Response
[Tco | SV [FTe _"'_"“]
l 62 | 64 j 340
“635 | 886 |
FLUID
Hypovolaemia. Fluid Repletion.
Narrowed waveform base, | Waveform base w;ldens',
Decreased corrected flow time ncreased corrected flow time

Increased SV by more than 10%
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Info based management

Base Line

Left Ventricular Failure
Reduced waveform height,

Rounded waveform apex

INCTRCOPE

. Favourable Response

N cmiz | MD

Normal Range

Age Peak Velocity
20 years 90-120 cm/s
50 years 70-100 cmis
70 years 50-80 cm/s

co i"'I:S‘u’ il f FTe
54 | 59 | 335

.. HR

(60 | 830 | 92

After Inotrope.

Increased waveform height,
Increased Peak Velocity
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NON - Invaziv monitorizasyon
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Ekokardiografi

* Basinclari degil boyutlari dlcer

* CO’u dolayli olarak degerlendirir
Preload~LVEDV

Ejeksiyon Fraksiyonu ~ Kontraktilite

+ Kapak islevleri

* Sag ve sol kalp performansinin ayristirilmasi

* Rejional duvar hareket anomalilerinin
saptanmasi

* Emboli kaynaginin belirlenmesi  *



EKO

Etyolojisi bilinmeyen ve/veya standart tedaviye
vanit vermeyen hemodinamik instabilitenin

yonetiminde siddetle 6nerilmektedir
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LAKTAT

* Hipoperflizyon

siddet inde
" N<2mmo

- >4

Sl

/L

+ > 15 gen 6lumcdl

* Egilim daha kullanisl

- Laktat klirens
zamani< 24 st ise

.51
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CEP LAKTAT TESTI

EKF LACTATE SCOUT

FAST, ACCURATE AND
RELIABLE LACTATE
MEASUREMENT

-(-
DIAGNOSTICS
SCIENCE MADE SIMPLE




GASTRIK TONOMETRI

GIS hipoperfuzyona
cok duyarli paloon, A

balloon

Gastrointestinal

Mide mukozasinin
PCO2’ini olcer

Bu PCO2 degeri +
arteriel HCO3 ¥
gastrik intramukozal
pH hesaplanir

N pH= 7,35-7,45




Sublingual kapnometri

- Dilalti sensoru

* SL dokuda CO2

parsiyel basincini
Olcer (PsICO2)

 N=43-47 mmHg
- PslCO2>70 ¥

laktat ile iliskill

- “Ps|CO2 gap” = PsICO2 - PaCO2

- PsICO2 gap > 25 *

Sublingual region
-5ublingual artery

Lingual artery

Extemal carond
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Transkutanoz O2 tansiyonu ..
Yiass
| 16

* Transkutan6z O2 veya
CO2'yi Olcer

Isitilmis probe

Bolgesel doku
hipoperflizyonunu
gosterir

Dlsuk Transkutandz
02 veya Yuksek CO2
X artmis mortalite




Torasik elektriksel bioimpedans

Impedance Cardiography (ICG)

4 elektrot toraksa
akim gonderir ¥

akim rezistansini

Olcer

Stroke volum,

ejeksiyon zamani,

CO,

* torasik sivi icerigi,

. . 56
acceleration index vs



ICG= Impedans Kardiografi
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Tukruk ozmolalitesi

Hidrasyon durumunu e

gosterir

2 MNa+ (mEg/l) + BUN (mgfdl) + Glucose (mg/dl)
28 18

MicroCantilever

/ Polymer

a\ Sensor in steady-state

Swellen Polymer

b) Sensor in response to Target Analyte

Principle of Operation Salivary Osmolality Sensor
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Prehosp Emerg Care. 2012 Jan-Mar;16{1):128-35. doi 10.310810803127 2011.614044. Epub 2011 Sep 27.

Use of salivary osmolality to assess dehydration.

Smith DL, Shalmiyeva |, Deblois J, Winke M.
Department of Health & Exercise Sciences, Skidmore College, Saratoga Springs, New York 12866, USA. dsmith@skidmore.edu

Abstract
OBJECTIVE: To investigate the ability of salivary osmolality to assess dehydration while subjects perform altemnating work/rest cycles in personal
protective equipment (PPE).

METHODS: Eight healthy men (mean + standard deviation age: 23.5 + 4.9 years; body fat: 17.8% + 5.0%; maximum volume of oxygen consumption
[VO(2max)]: 57.2 + 5.5 mL-kg(-1)min(-1)) performed two exercise trials: one while wearing shorts and a T-shirt (EX) and one while wearing firefighting
PPE (EX+PPE). Saliva samples were taken before exercise, at minutes 40, 80, and 120 of the exercise trial, and during recovery.

RESULTS: Percent body mass loss (BML) was significantly greater while the subjects were wearing PPE (2.18% + 0.54% vs. control 0.81% +
0.30%). Salivary osmolality increased significantly in both trials (73.4 + 12.4 to 125.1 + 30.3 mOsm-kg(-1) and 70.1 £ 12.5t0 836 £ 17.7
mOsm-kg(-1)); however, the increase in the EX+PPE frial was significantly greater than the increase in the EX trial. Plasma osmolality did not change

significantly in either trial, whereas urinary osmolality increased significantly in both trials. Changes in salivary osmolality were strongly correlated with
percent BML (r = 0.80; p < 0.01).

CONCLUSION: Salivary osmolality may be a sensitive indicator of moderate dehydration under carefully controlled conditions.
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Fotopletisismografi (Pleth
waveform) (PPG

Photoplethysmorgraphy

Parmak) kU|ak VS Toe pressure measure
uclar

Mikrovaskuler ~
yatakta kanin pulsatil o AL
akimini inceler W,

— a!

Hastanin sivi hacim
durumunu gosterir

62



Siviya cevapli hasta ne demek?

-Fluid (or preload) responsive-
- Soktaki bir hastaya sivi infuzyonu yapildiginda

CO artiyorsa (dizeliyorsa), siviya cevapli hasta
denir

+ Kritik hastalarin sadece %50’si siviya cevaplidir

- Vena cava kollapsibilite indeksi

- Pasif bacak kaldirma testi (PLR)
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Siviya cevabi belirleme

* VCS kollapsibilite * VCI kollapsibilite
- RSNV Mode (2 . PREESM Mode

ooyut)

* Diameter max —

Diameter max — min / Diam max x

min / Diam max x 100

100 * %15 UstlU > sivi
%36 Ustl X sivi ihtiyaci var !

. |

ihtiyaci var | . Sensitivite %90

* Sensitivite %90 - Spesifite $90



2 L 0.8 cm 5~ 48
1L 1.6cm

s e e - TR 3 "




Pasif bacak kaldirma testi (PLR)

- Bacaklar 30 derece kaldirilarak hizli hacim

genislemesi saglanir

SV %12 Uzerinde artis oldugunda pozitif kabul
edilir

* Hem MV, hem de spontan solunumlu
hastalarda kullanisli

' Intra-abd. Hipertansiyonlu (> 16 mmHg)
hastalarda yanlic-nagatif arani y(jksek



: ?; -,

Tesekklr ederim
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