Monitoring cung lwo'ng tim
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O

e TGi wu hod tinh trang HB chu phdu > gidm BC sau mo va
thoi gian nam vién & BN nguy co cao (hwéng dan bu dich)

e Trong nhi*ng ndm gan day > BN dwoi GM, CLT c6 thé giam
nhung HA va TS tim binh thwdng = 1a ngudn goc cia twoi
mau mo khong du - thuan lgi xay ra BC sau mo

e Phat hién sém, xac dinh va diéu tri cac tinh huéng de doa
tinh mang nhw suy tim va chen tim

e Danh gia sy dap (ng ngay tirc khac cia BN véi diéu tri nhw
thudc va hd tro co hoc
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Tai sao phai theo d6i CO ?
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AL mach ndy c6 twong quan véi thé tich nhat bép
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Do cung lwong tim thé nao....?

O

o Tim 1a mét chudi 4 budng...

e Cuing mot thé tich mau dwoc chuyén tr budng tim nay qua
budng tim khac trong chu ky tim

e Néu do thé tich tong mau ra clia bét ky budng tim nao thi no
cling bang thé tich tbng mau ra ctia TT vao BMC
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Cung lvong tim: Bién luan ra sao?

Preload

co=HRxsv§mmau

Contractility

Vé sinh Iy , CO 1a mét bién s0 thich nghi. Do d6 , CLT phai
lubn dwoc danh gia trong boi canh cua nhu cau 02. Ludn
lubn nén két hop véi cac bien s (covariate) ctia né khi phan
tich

Céac phwong phap do CLT xam lan

e Pha loang nhiét : Catheter déng mach phdi
- Ngét quéng
- Lién tuc

e Phan tich hinh dang séng bM
- Vé&i dinh chuan (calibration) : Picco

PLN qua phéi (transpulmonary thermodilution)

- Khéng dinh chuén (without calibration): Flotrac, Vigilance
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Catherter ddng mach phdi (PAC) hodc Swan Ganz
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Fight atrial pressure
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Do CLT ngat quang — Pha loang nhiét
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Céc théng sbé huyét dong do catheter Swan-Ganz cung cap

O

SVR

PVR

SV

SVI

RVSWI

LVSWI

CO (L/min)/ BSA (m2)
(PAM - CVP) x 80/CO
(PAP — PCWP) x 80/CO
CO x 1000/HR
SV/BSA
0,0136 x (MPAP — CVP) x SVI

0,0136 x (MAP — PCWP) x SVI

2,8-42 L/min/m2
1200 - 1500 dynes.sec.cm-5

100 — 300 dynes.sec.cm-5

60 — 90 ml/nhat bép
30-65 ml/nhat bép/m2
5-10 g-m/nhat bép/m2
45 - 60 g-m/nhat bép/m2

Po cung lvgng tim lién tuc va Sv02 cda mau TM tron: catheter

DMP + s¢i quang hoc

EANETIGR A (N SPECDERaTH o

Mesure continue de la Sv0,
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Sv02 = Phan anh toan b tinh trang 02 mé
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Céc théng sb tir catheter DMP + Sv02 cung cap
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CVP va PAOP : tién doan kém tinh trang thé dich

LMD i}

Pre-fluid bolus Past fiuid boles Pre-fluid bodus Post Auid bolus

Chi s6 dua trén &p luc khong co mbi twong quan voi thé tich
hoac thay doi thé tich nhat bop sau khi truyen dich

Berkenstadt et al, Anesth Analg 2001; 92: 984-989.
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Phuwong phap Picco

e Dung pha loang nhiét qua phoi dé dinh chuan phan tich
dwdng biéu dién mach nay
- Bom bolus dung dich saline & nhiét dé phong md vao
TMC trén qua catheter CVP
- Sw ha thap nhiét d6 dwoc do tai bd phan cdm bién
nhiét tai dau mut KT cta DM dui

e Sau khi dinh chuan, CLT dwoc tinh toan lién tuc v&i biéu dod
dang séng cua DM dui

Thiét bi do CLT clia Pt PiCCO

O

Capteur de 1°
{pitce cn T
|‘-p"-,
=
‘ Pocke
Prescion
Cable 17 ingection
Cﬁbh:_t“ﬁu:hm 1
——HEEE.—'ﬂ = o 1 catheter DM (cam bién
Téte nhiét & dau mut)
Ervpra o 1 catheter CVP

e Monitor + cable do CCO

10/2/2014
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PiCCO Accessories

Cable do CO Cable nhiét dé

PiCCO Connections

10/2/2014
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Céc théng sb do dworc tr Piccco

O

eCCO

e Stroke volume (SV) i
e Stroke volume variation (SVV) T34 Sl MET m
I¢; i

e Systemic vascular resistance lirinim
(SRV) 3 TN i

e Left ventricular contractility index LA 5.7 g

¢ Cardiac function index el MG dpdeeden3nd

e Intrathoracic blood volume (ITBV) P 14 ”""”g

e Global Enddiastolic Volume o] i5 iE Iri
(GEDV) W i

e Extravascular lung water (EVLW)

Hwdng dan diéu tri véi PiCCO

O

Tam giac
huyét
déng

10/2/2014
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Nguyén tac: Pha lodng nhiét

Cung lveng tim

CLT duoc tinh dwa trén du’b’nQén thién pha loang nhiét
dung phu’o’ng trinh Steward — Hamilton

-TIvE
/\\M ‘ con BT

i |

-!h

Tw d6 c6 céc thong sé ITBV, GEDV, EVLW
Viéc phan tich dwéng biéu dién HA va bién thién pha lodng
nhiét qua phéi sé& cho thé tich nhat bép (SV)

., AR

Ml-’llmh!ﬂlw'ﬁ .nfll wimg bien Py lapet i
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[ aney
t

10/2/2014

14



Nguyén téc: Phan tich biéu d& dang séng mach nay
cua @ bM

Thermodilution " Corrélation avec onde P.art. pulsée
= DCaTo

calibration
= DCq

Nguyén téc: Phan tich biéu d& dang séng mach nay

cla HA bM

Dimimution DC

1‘.!L'-1H]1'I1'1I:._':'L‘

Augmentation DC

10/2/2014
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Stroke volune variation

O

e Do kha nang dap wng cla tim véi stress

e SV tang trong khi hoat dong thé luwc

e SVV binh thwdng trong mét phat thay déi tir 8 — 12%
e SVV thép: chi dinh dang de doa suy TT

e SVV cao: dac biét cé tinh trang CLT thap thi biéu thi thiéu
khéi lwong tuan hoan

B,

||. .._l ill'._\nil!' rI. l‘f; ||| ’- ilI- rl'- Y
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V=

SVV : yéu t6 dy doan sy dap trng ctia CLT vai liéu phap

bl‘(djfh

P nhay

”~ - -CUP

2 r/‘ —

0 0.5 1
P dac hign

NC trén 50 BN PT so ndo két luan:

SVV c6 thé dwoc dung nhw 1 bién s6 tién tai lién tuc va két hop
cung voi do CLT lién tuc tré thanh 2 yeu to quan trong nhat xac
dinh chirc nang tim, cho phép bu dich toi wu nhat

Haim Berkenstadt. Anesth Analg 2001;92:984-989

10/2/2014
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Khang lwc mach mau hé théng
(systemic vascular resistance)

e C6 thé tinh toan lién tuc bang cach dung cac thong s tir
CCO va CVP.

e SVR = HATB - CVP/CO

e SVRI = SVR/BSA = 1200 — 2000 dynz.secz2.cm-sm2

e Khi bj séc SVR c6 thé gidm thap

e Theo dbi lién tuc SVR cho phép danh gia tac dung thudc van
mach

Intra-thoracic blood volume (ITBV)

e La toan bd lwgng mau trong khoang LN trong thi tdm trwong

GEDV (global end diastolic volume) va thé tich mau phi PBV
(pulmonary blood volume)

e GEDV: thé tich mau trong 4 budng tim
e ITBVI =TIBV/BSA: 850 — 1000 ml/m2

e C6 thé dung dé danh gia tinh trang thé dich ctia BN va
hwéng dan diéu tri hodc loi tiéu

e C6 thé dung nhuw mét chi diém cla tién tai tim

10/2/2014
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ITBVI trong liéu phéap truyén dich

O

e ITBV khoang 1/3 toan b thé tich mau tuan hoan

TD: néu ITBVI = 650 , vay thi thé tich mau can thiét dé binh
thwérng hoa tinh trang dich thé cia BN (BSA = 1.9 m2) la bao

nhiéu?

Vol = (850 — ITBVI) x 3 x BSA
Vol =200x 3 x 1.9 = 1140 ml

e Luwu y: Day 14 thé tich dich keo can thiét. Néu dung DD tinh

thé phai nhan 3 lan

So sanh ITBVI v&i CVP va

PCWP
O]

e CVP va PAOP |a mot chi diém kém
d/v tién tai tim, la KQ cla it nhat 4
thanh phan:

& 1 Wrmin Ty

- D6 dady mach mau

- Co bop tim

- Pd dan hdi mach mau

- AL trong LN
e CVP va PAOP c6 range rong, phan
tan rong gitra cac cé nhan va dé nhay
thap d/v thiéu KLTH

e Sai s6t do dat co thé do:

- Lam 0 khéng dung

- Tw thé BN

- Thé may (PEEP, vung phdi,
giai doan théng khi)

- Tw thé catheter

w3 e awm cea = 33w am= .
A TRV i e

10/2/2014
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Extra volume lung water

EVLW (extra vascular lung water) — y nghia lam sang

O

10/2/2014
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Decision Tree

Dacigion tres for advanced hemodynamic management using PiCCO
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Thuan lgi va han ché cla Picco

e Thuan lgi:
- C6 thé do CLT trén BN thirc tinh
- Do CLT theo tirng nhip dap cta tim

e Han ché:
- Ky thuat xam Ian hon
- Khéng trng dung dworc trén BN bj rdi loan nhip
- Can phai dinh chuan déu dan béi PP pha loang nhiét

10/2/2014
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Flotrac sensor va Vigileo monitor

O

Minimally Invasive Monitoring
FloTrac Sensor

Vigileo Manitor

FloTrac Parameters
Continuous
- CO
o SV
*SVV
«SVR
w . i

10/2/2014
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Pulse pressure ty € v&i stroke volume

“Sw chéch léch gilra AL tdm thu voi tdm trvong ... Bwoc goi
la pulse pressure.”

- Guyton AC, Textbook of medical physiology, WB Saunders, 1991; 221-233.

“AL DMC ty 1& véi SV va ty 1& nghich v&i d6 dan héi DMC”
- Boulain (CHEST 2002; 121:1245-1252)

“ Khj thé tich nhat bop In hon = Ilwgng mau bom vao hé
thong DM cua moi nhat bop I1&n hon va do dé ap lwc tang
va ha frong thi tdm thu va tdm trwong thi I&n hon, do dé
dan dén ap lwc mach nay Ién hon “

- Guyton AC, Textbook of medical physiology, WB Saunders, 1991; 221-233.

Vigileo :
Arterial pressure-based CO (APCO)
\

PP is
~J \‘l e proportional
: B
40 to SV
—_

10/2/2014
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Calculation CCO

Minimal Invasive: Arterial Pressure-Based CO
(APCO)

From:Cardiac output = HR x SV

APCO = PR * sid(AP)* ¢

Khi (%) = Compensation for
PR = Pulse rate Stéi(BPt) = St?gfiarg dlf(fé)rences |r? vascular
+ Computed from time deviation of blood compliance and resistance
period of beats pressure - Patient to patient differences
- Beats identified by © PP oSV estimated from biometric
upslope of - Computedona data
waveforms beat by beat basis - Dynamic changes estimated
* Beats per min © mm Hg by MAP and waveform
distributions
* 1 min avg
» mL per beat/ mm Hg

Sw thay déi SV dwoc tinh toan méi 20 giay

O

} 20 sec |

1 AP Variation "= - SD(AP) == T 5%

b
3
B
§
oS
$

| AP Varation = | spo(aP) s | ShS
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Volume View- Transpulmonary TD

EV1000
“‘System Overview”

(S)y %

Touchscreen Monitor 800x600

L Graphical User Interface (GUI)
IE + *

-

b Databox
For 4 sensors

EVioo0
Platform

VolumeView
System
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Hé théng nay hoat déng thé nao

e PP pha lodng nhiét (TPTD) do CO ngat quang.

e Do CCL lién tuc dwa trén HA DM thi déng hon .

Xam lan téi thiéu - Arterial line & Flotrac for CO, SV, SVV,
SVR

Xam lan - Central V@nous‘+ Femoral Artery Catheter
&VolumeView cung cap nhiéu thdng tin huyét déng hon

Calculation ICO

Invasive:Transpulmonary Thermodilution CO (TPTD-CO)

Stewart-Hamilton Equation

Injectate Temp

N\ S

(T,-T)xV,xK

CO =

J’ AT, dt
Cardiac Output

Areas under the curve

il

Blood Temp j Injectate Volume

©o Computatio
n Constant

i

10/2/2014
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VolumeView Parameters

CO  Arerial Pressure Cardiac Ouput
Cl Cardiac Index

sv Stroke Volume

SVl  Stroke Volume Index

SVR Systemic Vascular Resistance

SVRI Systemic Vascular Resistance Index
ELWI Extravascular Lung Water Index
GEF Global Ejection Fraction
<l[T  GEDV Global End-Diastolic Volume
GEDVI Global End-Diastolic Volume Index

/ ITBV |Intrathoracic Blood Volume
/ PVPI| Pulmonary Vascular Permeability Index
DO, Oxygen Delivery
e Do, Oxygen Delivery Index

mareew yag

& -

r ’ .._'
e | J"’)"}
Femoral
. Catheter

Inject

SVV la mét dy doan cua sy dap ng véi bu dich

e SV 45 ml/beat and SVV 19%
e BN nhan 500mlI DD saline
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Cai thién SV va SVV

Sau khi héi siec SVV gidm xubng 9 -6% vé&i SV tang 1én 60
ml/nhat bop.

Central Venous Oxymetry Monitoring

e Pre Set

Catheter TM trung wong s¢i quang hoc do dé bao hoa 02

10/2/2014
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Comparison of central-venous to mixed-venous oxygen
saturation during changes in oxygen supply/demand

Pas d’équivalence numérique
stricte :

« Evolution paralléle

« Surestimation de la SvO, par la SevO,

« Significativité pathologique équivalente

Reinhart et al. Chest 1989; 95: 1216-1221

Irlrlllllll.ﬂll

LN IR Ty _;\f' 1::“ an 1_.',._‘1' Fr e

e

Reinhart et al. Intensive Care Med 2004

Cung céap va tiéu thu 02
M

10/2/2014
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4 yéu td anh huwdng dén Scv02

Vasoactive meds
Dysrhythmia
Congestive heart
Failure
Cardiac surgery
Arrests

Hypoxia/hypoxemia
Suctioning, atelectasis
Ventilation/oxygenation
Lung disease
Shunting

Céc théng sb cung cap bdi EV1000

@ Invasive System

g T

Minimal Invasive System

I
P = guwee u
|

|
A PR

L5 % PEvEisd J°F 2
| GEDI 3g5

§LF 3

|8 Edvwards Lilesciences

Boui s BV e
-

O

e

h PY¥Piay
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Man hinh sinh ly cung cép b&i EV1000

-
b qu I"Il

oeas | tmwe | Ed

ich lgi cta tdi wu hoa h(l%ét ddong/BN nguy co’ cao

Figaing 1; IFpreied it il 108 Pretesal Palsants

Tee)
0 L) Time Doy 400 BN

NC ngau nhién, c6 doi chirng trén 1am sang cho thay ich Igi cla viéc toi
wu héa huyét dong trén BN nguy co’ trong giai doan chu phau khéng

chi cai thién két qua ngan han ma con tang kha nang séng dai han

10/2/2014
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ich loi ctia tdi wu hda huyét déng/BN nguy co cao

O

Flgure 2. Mo. of Patlents Flgure 3. Reduced Total No.
with Complications"” _ of Complications"
-+ e
= =
0 Lo
N e
n 8 49% g 8-
T reduction 88 4%
W5 8- reduction
e EES
L=} o
- ™
i o
Control [&B]1 Ciontn Ol

NC ngau nhién/BN phau thuat bung I6n cho thay toi wu hoa cac
th,6ng s0 huyét dong va&i theo dadi lién tuc bang Flotrac - cai thién
két qua & nhom BN dworc thwe hién protocol
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