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SBU Okmeydani Egitim ve Arastirma
Hastanesi Acil Tip Klinigi



Amac

Hayati vital fonksiyonlari korumak
Hastayi stabilize etmek

Dokulara oksijen sunumu saglamak ve organ
disfonksiyonunu tespit etmek

Dogru tani koymak
Hizli tedavi etmek



Kimi monitorize edelim

e Kritik hastalari

e Kritik hasta : Gercek veya potansiyel hayati
tehdit edecek hastaligi olan hastalar veya

 Midahale ve tedavi etmezsek coklu organ
vetmeazligi olusacak veya olebilecek hastalar
olarak tanimlanir.




Kritik hastalar

Travma : Politravma, Crush Sendromu, Yanik,
Kranioserebral Travma

Sok ve Kalp Yetmezligi

Sepsis

Akut Kanamalar ve Pulmoner Emboli
STEMI



Kritik Hasta YOonetimi

Tam Monitorizasyon

Solunum bakimi

Kardiyovaskuler bakim
Gastrointestinal ve nutrisyonel bakim
Noromuskuler bakim

Hasta iletisimi

Venoz tromboemboli proflaksisi



Tam Monitorizasyon

 Monore ; hatirlatmak, uyarmak veya tavsiye
etmek anlamina gelir

* Monitorizasyon sadece kritik hastadaki klinik
belirtilerin dikkatlice izlenmesine yardimci
olur.



Neden Tam Monitorizasyon

Hastanin klinik durumundaki degisiklikleri
erken tanimamizi saglar

Hastanin progresi ve tedaviye cevabini
degerlendirmemizi saglar

Monitordeki trendler tekli okumalardan daha
cok fayda saglar

Hasta guvenligi icin alarmlarin olmasi
uyaricidir.



Monitorize Edilebilen Parametreler

KARDIYOVASKULER SISTEM

e Elektrokardiyogram

e Arteryel kan basinci

e Santral ven6z basinc

e Pulmoner arter ve kapiller wedge basinclar

e Kardiyak output ve hemodinamik degiskenler
e Oksijen sunumu ve tuketimi



Monitorize Edilebilen Parametreler

PULMONER SISTEM

* Tidal volim, solunum hizi
* Dakika ventilasyonu

* Arteryel kan gazlari

* QOksijen transportu degiskenleri
* End-tidal CO2



Monitorize Edilebilen Parametreler

NOROMUSKULER FONKSIYON
VUCUT SICAKLIGI

SANTRAL SINIR SISTEMI
Elektroansefalogram

Intrakranyal basing
Bispectral index
NIRS



Invaziv veya noninvazif monitorlerin bir cogunun
Olcim prensibi Frank Starling yasasina gore
dizenlenmistir.

Hastaya verdigimiz sivinin hastada yaptig
degisimleri takibe dayanan monitorler

Solunumsal degisiklikler
Pasif bacak kaldirma testi
Minimal sivi resusitasyonu sonrasi

Degisikliklere gére 6lciim yapma mantigi ile
uretilmistir ve bir cok calisma ile desteklenmistir.




Monitorizasyon sadece monitdrde gorulen
parametreleri degil, fizik muayene ve
tetkikleri de kapsamalidir.



Tam Monitorizasyon

* Noninvaziv Metot
* invaziv Metot

v’ Minimal invaziv
v'Invaziv



Noninvaziv Metot

Klinik degerlendirme ve serum biyomarkerleri
Hedefe yonelik hikaye alma

lyi bir fizik muayene
Temel yatak basi izleme cihazlari



Noninvaziv Metot

Non invaziv kan basinci élcimu
Kalp hizi

Nabiz

Mental durum

Cilt 1sisl

Kapiller dolum

Idrar cikisini 8lcmeyi kapsar



Noninvaziv Metot

* Noninvaziv kan basinci monitorleri her
hastanede kullanilan yatak basi monitorlerdir

e Kritik hastada Uygun kan basinci saglanmalidir

Yeterli abdominal perflizyon basinci elde etmek icin
60 mmHg

Serebral perfizyon icin 70 mmHg ve

Bobrek perfuzyonu icin 85 mmHg



Noninvaziv Metot

ULTRASONOGRAFI

Invaziv olmayan, giivenli, radyasyon icermez ve yatak
basinda da yapilabilir

Kalp duvar hareket anormallikleri (RWMA), zayif bir
kontraktil miyokard, disuk ejeksiyon fraksiyonu, dilate
kalp odalari, valviler darlik, yetersizlik veya “B-cizgileri”
bulgulari kardiyojenik etiyoloji oldugunu dustndurur.

Akciger ultrasonografisinde pnomotoraksi dngorebilir



ULTRASONOGRAFI

Dilate bir inferior vena kava (IVC), kardiyak
siklusun Ucte birinden fazlasi icin sag atriyumun
sistolik cokmesi ve sag ventrikilun diyastolik
cokmesi = Perikardiyal tamponad?

Sag taraftaki kalp odalarinin dilatasyonu,
pulmoner arter basinclarinin yukselmesi ve
mural trombus = Pulmoner emboli?



Bioreactance

Toraksa uygulanan elektrik akimi ile geri dénen
voltaj arasindaki zaman gecikmesini (faz
kaymasi) stirekli olarak olcer.

Bu faz kaymalari aort kan hacmi ile koreledir ve
stroke volimu belirlemek icin kullanilir.

Hastaya verilen sivi yanitini belirlemede glvenilir
bir sekilde kullanilabilir.



Bioreactance

Cheetah - NICOM

* Bioreactance

dNICOM

Bioreactance evalua
phase shifts

Bioreactance



Parmak Bazli Takip Monitorleri

Nabiz oksimetresi

EsCCO : Tahmini surekli kardiyak cikis (esCCO ™)
izleme cihazi, nabiz dalga gecis zamanini (PWTT)
(kalpten kanin parmak ucuna ulasmasi icin
gecen sure) belirleyerek kardiyak cikisi strekli
olarak tahmin eder. Ozellikle hipotansiyon ve sok
durumlarinda kullanish bir cihazdir.




Parmak Bazli Takip Monitorleri

* ClearSight ™ cihaazi

* Ozellikle arteryel katater yerlestirilemeyen
kritik hastalarda verilen siviya cevabi
degerlendirmek icin kullantlr.

* Surekli olarak sisirilebilir bir parmak manseti
ile kan basinci, kardiyak output ve periferik
nabiz dalgasini dlcer.



Introducing pulse wave transit time (PWTT)
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Noninvaziv Metot

* Near-infrared spectroscopy

* Doku ve beyin oksijenizasyonunu
degerlendirmek icin kullantlr.

* Son zamanlarda ROSC’u 6ngdérmekte
kullanildigina dair cok sayida calisma
vapilmaktadir.

NIRS Monitor

» L: Left Cerebral
» R: Right Cerebral
» S: Somatic




Noninvaziv Metot

 Masimo monitor ve Kapnograf (medtronic
capnostream 35)
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Invaziv Metot

e Santral venoz basing takibi
Sag ventrikul fonksiyonunun yararl bir belirteci

Kritik hasta hastada sivi yanitini 6ngérmede
degeri yoktur

Cunkl CVP, kritik hastadaki vaskuler tonda,
intratorasik basincta, ventrikller uyumluluk ve
miyokard geometrisindeki sik ve 6ngortlemeyen
degisikliklerden etkilenir.



Invaziv Metot

e Pulmoner arter kateteri

Kritik hastalarda tani araci olarak yaygin
sekilde kullanilir

Akciger enfarktisu ve kanamasi, balon ucunun
rapturd ve kardiyak aritmileri iceren
komplikasyonlar meydana getirebilir.



Modern invaziv monitorler

* Bu monitorler intraarteryel bir yol veya CVP
kataterine ihtiyac duyarlar ve surekli 6lcim
yaparlar.

* FloTrac/Vigileo™, COstatus™ ve LiDCO™ cihazi
periferik intraarteryel yol kullanir

e PiCCO™ ve VolumeView/EV 1000™ ise daha
invaziv bir yol olan femoral intraarteryel yol
kullanir



Modern invaziv monitorler

e Bahsi gecen tim cihazlar intraarteryel dalga
boylarini 6lcerek kardiyak output ve veya
stroke volimu veya verilen sivi miktarina gore
basing degisimlerini hesaplar.
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Table 3
Summary of available invasive modalities.

Maodality Variables Method of determining variables Invasiveness
such as CO, SV, PPV, EVLWIL, GEDVI
Central venous pressure (CVP) catheter CVP, 5002 CVP catheter
Pulmonary artery catheter (PAC) CVP, 5,04, PAP, RVEDP, Thermodilution Pulmonary artery catheter
LVEDP (PCWF), SV, CO

FloTrac™ SV, CO, SWV, SVRI Pulse contour analysis Requires peripheral arterial line and CVP catheter
COstatus™ SV, CO, SVRI Ultrasound technology and blood flow Requires peripheral arterial line and CVP catheter
Lithium dilution cardiac output | IDCO™) 5V, CO, PPV, 5PV, SW, SVRI  Lithium dilution and pulse power analysis  Requires perpheral arterial line and CVP catheter

Pulse index continuous cardiac output (FICCO™) SV, CO, EVLW, GEDVL, ITTV, Thermodilution and pulse contour analysis Requires femoral arterial line and CVP catheter
ITBV, PBV, SWV, SVRL

Valume View/EV 1000™ SV, CO, EVLW, GEDVI, ITTV, Thermodilution and pulse contour analysis Requires femoral arterial line and CVP catheter
ITBV, PBV, SVV, SVRL

CVP - central venous pressure; 500z - central venous oxygen saturation Sv0z - mean venous oxygen saturation; PAP - pulmonary artery pressure; RVEDP - right ventricular end-diastolic
pressure; IVEDP - left ventricular end-diastolic pressure; POVP - pulmonary capillary wedge pressure; SV - stroke volume; CO - cardiac output; SVV - stroke volume variation; SVRI -
stroke volume variation index; PPV - pulse pressure variation; SPV - systolic pressure variation index; EVLW - extra-vascular lung water index; GEDVI - global end-diastolic volume
index; [TTV - intra-thoracic thermal volume; ITBV - intra-thoracic blood volume; PBV - pulmonary blood volume.,









Table 2

Summary of the reli abil ity of various variatles obtainable with invasive and non-imasive monitoring devices and their usefulness in predicting fluid responsiveness.

Variable

obtained through non-imvasive monito

Blood pressure monitoring
AMAP, APP

Ukrasonography

4 aortic blood flow (Lmin) >18%

A aortic blood flow time corrected for HR (FTc) (ms)
A peak aortic Hood flow vel ocity (mysec) = 12%
A left ventricular end diastolic area [m?)

A inferior vena caval {VC) diameter

A superior vena caval (SVC) collapsibility > 36% on inspiration

Passive leg raise (PLR) induced
A subaortic velocity time integral (VT1) =12%

A carotid artery V1 = 20%
A carotid artery blood flow time (FTc) (ms) = 5%

Bioreactance (NICOM™ device)
PLR induced increase in CO/SYV

Finger hased monitoring devices
Plethysmographic wave form analysis (eg. Masimo™)

Variation in

nographic changes

litude (4 POF)

Reliability for determining fluid
responsiveness

Poor correlation (r=0.52 and r =056
respectively) for predicting fluid responsiveness [69]

Sensitivity 9%, Speecificity 94%, AUROC 0.3

Sensitivity 55%, Sp ecificity 94% AURDE 0.7
Sensitivity 1006, Specificity 89%

Poor correlation [ = 0.11) for predicting
fluid responsiveness [E7].

1) =12% distensibility on expiration: PPV 93%
2) = 18% distensibility on expiration: Sensitivity
0k, Specificity 807 [85]

Sensitivity 90%, Speecificity 100%

1) Sensitivity 77%, Specificity 100%, AUROC (006 [33]
2) Sensitivity 69%, Specificity %, AURDC 0.90 [34]

Sensitivity 94, Sp ecificity 86%
Sensitivity 66%, Sp ecificity 7%

1) Sensitivity #5%, Specificity 100% 23]
2) Sensitivity 4%, Specificity 100% [35]
3) AURDC £ 0.5 [44].

Sensitivity 85%, Speecificity 85%, AUROC 0.8

Study population

38 fully ventil ated patients without dysrhythmias [85].

38 fully ventil ated patients without dysrhythmias [86].
19 sedated and ventilated patients [87].

1) 39 fully ventilated patients [88].
2) 23 fully ventilated patients [89]

66 fully ventilated patients |52

1) 24 spontaneously breathing patients [33]
2) 34 spontaneously breathing patients [34].

34 spontanecwsly breathing patients [35].
70 spontanecusly breathing blood donors [36].

1) 75 post candiac surgery patients [93].
2) 34 spontaneously breathing patients [35]
3) 48 spontaneously breathing patients [44].

Meta-analysis of 160 fully
wentilated patients in sinus thythm [24].

Cuff size, site of measurement and

correct application of cuff impact
measurements obtained.

Oscillomeetric based devices are less
accurate at higher and lower extremes |68]
For intra-arterial monitoring; calibration,
leveling, zerving and the absence of kinking,
air bubbles or other obstructions must be
ensured [69]

Static.

Ultrasonography is eperator dependant
and has a steep leaming curve.

Patients must be fully ventilated.
Unreliable in the presence of arrhythmias
#s above

A5 above

A5 above

Static.

Ut asonegraphy is operator

dependent and has a steep learning curve.
In the spontanecusly hreathing patient,
«changes in IWC diameter correlates with
CVF readings but not fluid

responsiveness [S091]

As above

Static.

Can beused in spontaneously
breathing patient

butmotin the presence of arthytmias.
#s above

A5 above

Dynamic.

Can bewsed in the spontanecsly
breathing patient and also in the
presence of arthythmias.

\Utse is limited by inconsistent evidence.

Dymamic.

Except for esCCO™, the patient mast

e fully ventilated with a tidal volume

of at least 8 ml/kg.

Puke mimeter based wavefrm anahysis

is dejpen dent on peripheral perfusion which
is decreased in hypothemia, shock,



Increase in plethysmegraphic variation inde: [PV}
Increase in PV > 19%

estimated Continuous Cardine Output (esCC0™ ) monitor
Continuous cardiac output monitering

Clearsight™
APPV, ASVY

Mini-fluid
ACD, ASW, APPY after 1W0ml colloid bolus over 1 mimute

AVTL, APPV after 100ml colloid bolus over 1 minwute

End-expiratory occhsion test
ACD=5% after 155 end expiratory eoclusion

obtained through imvasy

P

GEDVI

LVEDAI

ARV =211-13%
ASFV=£+11-13%
APPY>+11-13%

Sensitivity 83%, Specificity 89%, AUROC 0.95

Sensitivity 4%, Specificity 87%, AUROC 0.97

Inconsistent results mostly showing poor reliability,

precision and comel ation when
compared to established methods [46,101-105]

1) AUROC 0.57 and 0.50 [106]
2) Goud comelation, = 0.88 and r= 087 [107]

0, AURDL 0.78
SV, AUROC 091
PR, AURDC 092

VT, AUROC 0,90
PP, AURDC 055

AUROC 097

AUROC 055

AUROC 056

AUROC 0064

AURDC 084

AUROC 086
AUROC 094

Meta-analysiz of 173 full y ventilated
patients in sinus rhythm | %]

31 ventilated and sedated patients
in the ED[95].

1) 45 ventilated patients following
cardiac surgery [108].

2) 19 post-operative fully ventilated
patients [107].

44 ventilated [-8ml kg) and
deeply sedated pa tients without
dysrhythmias [110].

39 ventilated and sedated patients [109]

34 ventilated patients with
dysrhythmias and some
spontaneows breathing activity [[111]

Meta-analysis of 685 patients from 29 studies [27]

Meta-analysis of 685 patients from 29 studies [27]

Meta-analysiz of 685 patients from 29 studies [27]

Meta-analysis of 685 patients from 29 studies [27].

Meta-analysis of 685 patients from 29 studies [27]
Meta-analysis of 685 patients from 29 studies [27].

edema and vasoconstr ctor therapy.
These imitations are

frequent findin gs in patients most require
hemodynamic monitoring.

As above

As Above

Static.

Can't be performed in the presence of
amrhythmias Patients must be deeply
sed ated and mechanically ventilated.
The measurement of VT is operator
depen dent.

As above

Static.
Canbe performed in pts with arthythmias

Dynamic.

Poor marker of fluid stans

and poor marker of fluid responsiven ess.
Static.

Good marker of fluid sta tus, but poor
marker of fluid responsiveness.
Themaedilution is inaccurate in the
presence of intrathoracic hemormrhage

and intra-cardiac shunts.

As above

Dynamic.

Patient must be fully ventil ated

with atidal

volume of at least 8 mikg and a

RR= 17bpm.

Walidity is compromised in patients with 1)
arrhythmias 2) severe peripheral vascular
disease 3) AV regurgitation 4) pronounced
vasoConstriction / vasodilation 5) RY failure &)
pericardial tamponade | constriction 7) raised
intra-ahdominal presaure

As above

As above




Sonug

* Uygun tedaviyi yonlendirmek icin
nemodinamik monitorizasyon, Acil Servise
oasvuran kritik hastalarda siklikla ihmal edilen
dnemli bir mtdahaledir.

* Uygun klinik degerlendirme sonrasinda tam
monitorizasyon hem hasta hem de hekim icin
degerli bir ydontemdir.



Sonug

* Bu monitdrizasyon yontemlerini kullanirken
hastaya uygunlugu, invaziv olup olmamasi,
monitodrizasyon seklinin maliyeti ve
kullanicinin daha once edindigi tecriibe goz
onunde bulundurulmahdir.



