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Monitoring huyét dong
cho bénh nhan ICU

GS.TS Nguyén Qudc Kinh
Trung tam Gay mé & Hoi strc ngoai khoa
Bénh vién Viét DPlrc



Hypoperfusion = Shock

Soc 1a hoi ching 1am sang dugc dinh nghia boi Iuu
lwgng mau khéng du va sy van chuyén oxy khong day
du dén cac co quan va cac mo

Giam tud1 mau hoac soc 1a khong cung cap du oxy dé
dap tmg nhu cau oxy md

Soc trude tién Xay ra o muc té bao roi tién trlen dén cac
mo, cac c¢o quan, cac hé thong CO quan va cudi cung toan
co thé

Key words: = Tissue hypoperfusion
— Monitoring tissue O, delivery (DO, )
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Assessment of Adequate Oxygen Delivery

Tachvcardia Diaphoresis
Tachypnea Cool Peripheries
Prolonged Capillary Refill
Increased Temperature Difference
Reduced Level of Consciousness

* Decreased Urine Output

¢ [actate

* Base Excess

* Invasive &
Noninvasive
* New vs. Old




® Heart Rate
® Blood Pressure ( Noninvasive vs. Invasive)

® Central Venous Pressure




|| o | e [ ot | e
<750 cc >2000cc
loss | 0-15% 15-30% 30-40% >40%
e et [0
EAEEIEEEEENS

MAP ~SVR X CO

e e e [ [

Worta | Mool | i | Corost | teowge
m Crystalloid | Crystalloid | Crystblood | Crystblood

*ATLS; 2004. 70kg male

20% 30%
Blood volume lost

- Tissue hypoperfusion (SHOCK) dit HA binh thuong ( tai phan bé méu)
— Tut HA = marker mudn cua hypoperfusion

- 80 - 85% BN chan thuong c6 dau hiéu hoi sttc kém tuy BP, HR va UO
binh thuong (Scalea TM, Abou-Khalil B et al. CCM 1994)

— Pich truyén thong (BP, HR, CVP, UO): Khong tin ciy
— Ngung hoi strc khi dat duoc dich truyén thong
6 thé dé lai mot s6 bénh nhan van soc¢ con bil.




A line xam lan
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Hypovolemia
Decreased /

Venous refum \ Mechanical
obstruction

—Monitoring
huy¢€t dong

Hypotension —» Myocardia
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/ Mohitoring luu lvong tim (CO)

o Mirc d6 xam lan: nhiéu, it, khong xam lan

» Mitrc d6 phurc tap: nhiéu, it

* Ngit quing, lién tuc

» Mic d6 chinh xac ctia k§ thuat: chuan vang?

® Phu thudc nguot thuc hién

* Anh hudng dén xur tri huyét dong va outcome bénh nhan
* Gia thanh
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Cac phuong phap monitoring CO

Xam lan: Pha loang nhiét (thermodilution) bang PAC
It xam 14n hon:
- Pha loang nhiét qua phoi (transpulmonary)

- Pha loang chat mau/chat chi thi (dye/indicator
dilution)

- Pha loang chat chi thi két hop siéu am (ultrasound
indicator dilution)

- Phan tich ap mach dong mach (arterial pulse analysis)
Khong xam lan



Other Hemodynamic Monitors for ICU#

Echocardiography (TTE,TEE.)

Tissue Oxygen Saturation Measurements

Thoracic Bicrimpedance

Thoracic Bioreactance
Endotracheal CO Monitor

The NICO System (Fick’s Principle for CO

Esuphageal Doppler



Other Hemodynamic Monitors for ICU2

NICO Ease of use Shunt
Ventilatory
variables

Bioimpedance Noninvasive

Continuous CO measurement

i Noninvasive Continuous CO

loreactance
measurement

ECOM 5V
Cl
SVR
HR, ECG

Ultrasound  Measures flow in ECMO and

dilution hemodialysis circuits

TEE Used to evaluate cardiac SV

anatomy and function, preload,

and myocardial ischemia
Esophageal , . - :
Dogppler Useful in goal-directed therapy SV

Endotracheal

imtubation
Vahd only with

PaCO, > 30 mmHg

Cutaneous
clectrodes

Cutaneous
clectrodes

Endotracheal
intubation

Artenal line

Central venous
catheterization

Esophageal probe

Esophageal probe

Affected by changes in dead space or V/(Q) matching

Affected by electrical noise, movement

Electrode contact affected by temperature and humidity

Requires hemodynamic stability
Not useful in dysrhythmias

Coronary blood flow not recorded

Electrocautery produces interference
No fully validated human studies

Fluid overload with saline injection in sensitive patients

Errors from indicator loss in inadequate lung perfusion

Errors in the presence of septal defects
Mainly used perioperatively

Measures only descending aortic flow

Assumptions about aortic size may be erroneous
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—Uu, nhuoc diém cla cac phuong phap do-huyétdong

Phuong phap Tién ganh

(++)
Swan -Ganz
(CVP, PCWP)
(+++)
PiCCO
(€:121D) INAAY
_ (+)
| 5510160
(SVV)
(++)
USCOM
(SVYV, FTc¢)
Doppler thuc (+)
quan (FTc)
Tro khang

sinh hoc

Monitoring

lién tuc

(+)

(+)

(+)

)

Q)

Q)

Phu thudc , Ky thuat
ngudi thye hién Xamlan - Chipht
(+) (+++) (D) (++)

(+) (++) (++) (+)
(+) (+) (++) (+)
(+++) (-) (+) (-)
(+++) (+) (+) (+)
(+) -) (++) (-)
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Pha lodng nhiét (thermodilution)

Luodn cat Swan-Ganz (PAC) vao dong mach phoi (béng troi
theo dong mau): dua séng ap luc, man tang sang, CXR
Bom NaCl 0,9% lanh (Fick, AUC = CO)
Cho biét:

- CO, ALPMP (preload tim P), ALDMPB (preload tim T),
thong so tinh toan (SVR, ...) = “gold standard”

- Ngit quing, hién c6 Combo PAC: lién tuc, SvO,
Han ché: xam 14an, ki thuat kho, nhiéu bién chirng, mot
sO trwong hop khong chinh xac, dat
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Studies overall the years had conflicting results:
Increased Mortality ¢
Multiple RCTs were conducted in several RCTs.
Conclusion:
No difference in LOS in the ICU
No difference in Mortality
No benefit, no harm

“There is no guided therapy tailored towards PAC use.”

“PAC is a diagnostic tool, not a therapeutic one.”




Other ways of measuring CO by dilution technique?

Transpulmonary Thermodilution Methods:

= PICCO & PiCCO2 (Pulsion Medical Systems)

v VolimaView (Edwards Life Sciences)

Lithium Dilution Technique:

* LiDCO /LiDCOplus/LiDCOrapid ( LiDCO
limited)

Ultrasound Indicator Dilution

* COstatus (Transonic Systems, Inc.)
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Arterial Pressure Waveform-
Derived CO Measurements

;.’ LI NDECH

FloTrac Vigileo

Arterial Pressure Waveform

 Pressure Recording Analytical l
Method
Wave form quan trong

Khong can: calib CO, CV line

Pulse Power Analvsis

Wave form khéng quan trong

CalibrationCO c* 8 h

LiDCOrapid
Khong can calib CO

Pulse Contour Anal_vsis

Wave form (dicrotic)

PiCCO,

Calibration COct* 8h




PiCCO va Volume View

Pulse contour analysis
(— wave form: dicrotic)

. . POCO = cal = HR -
Transpulmonary dilution
(calibration for compliance & resistance e

ikwimrmined by
Doty bl |

His

VolumeView System Set Up

o VolumeView sensor

e VolumeView femoral arterial catheter
e VolumeView thermistor manifold
o CVC standard

e TruWave pressure transducer

0 EV1000 clinical platform

of databox




ong so huyét dong PiCCO & Volume View
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PULSION

4.52

- [t x4n 1an hon Swan-Ganz

- Dé thyuc hién

- Tin cay

- Lién tuc

- Chtrc nang tim, phoi

- Khéng do dugce ap luc dm phoi
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COstatus Monitor
HCM101

njection
Syringe for
ormal Saline

Indicator

COstatus Monitor
(Transonic)

tronsonic
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Systemic Vascular
Resistance

Mean Arierial
Pressure

Left Ventricle
Stroke Volume
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Flotac Vigileo
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Venous oxymetry- SvOs-& - Sev0,

SvO, =Sa0, - (VO,/1,34 x Hb x )
SvO, = 60 -75% ~ ScvO,
Po: PAC, PiCCO, Volume View, CeVox, CVBGs

Arterlal Oxygen
¥ g Content
: l\«. s (=820
A 20 vol % = 20 mi/min
\7‘:..: ."I.,lcl\l — ”
“Venous Oxygen N Gartiae
SV%OME;SYO/ i Cardiac Ouput + Output
\2 Ex actbn 5 Liminute

= Venous Oxygen / Arterlal Oxygen
S Delivery Delivery
3 750 miimin 1000 ml/min

hypotension hypoxia
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Nghién ctru ta1 ICU Viet Duc

SvO, ~ ScvO, (mo tim) ScvO, ~ d6 nang (septic shock))

r=0,87 & p < 0,01

Linear Regression

sofa =48.18 + -0.51 * scvo2
R-Square = 0.68
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Trung b>nhh SvO, vy ScvO, toun bé c, c théi ®On

scvo2 (%)

Linear Regression

lactate=15.67 + -0.18 * scvo2
R-Square = 0.70

lactate mau (mmol/l)

A(SvO, - ScvO,) € toun bé ¢, ct®

T T T ¥
50.00 60.00 70.00 80.00

Trung b>nhh SvO, vu ScvO, toun bé c, c théi ®Qn




Si°u ©m tim qua thuc quiln
~(ETO)




ETO

* Thong tin:
Giai phau: van, prothese, shunt
Chtrc ning: co bop, van dong thanh that, volemia (tién ganh,
dién tich cu61 tam truong that)
Luu luong tim: qua van hai 1a, qua van DM chu
Khi trong tim
Dich mang tim
* Nhwoe diém:
- Bién chirng: da day, thuc quan, hong (dau, mau tu, li¢t day
thanh am)

- Can phuong tién dat, nguoi thuc hién tot, khong li€n tuc
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~—  Si1eu am Doppler thuc quan

Hemosonic

Courbe Doppler vélocité

Thong tin:
the tich tam thu, ti€n ganh, sttc co bop, luu lwong tim
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Nguyén ly Fickvéi hit
Hit lai mot phan CO,  lai mot phan CO,

Saselon 150 sec |

—earTe

v -
- N N N T B B iadiadia ol

Thong tin:
- Luu lugng tim
- Ca thong s6 ho hap
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Thong tin: thé tich tAm thu, hfu luong tim, luong dich ¢ nguc

31



/
USCOM (ultrasound cardiac output monitor)




T OTD 220 om Direct parameters (6:36:02 027 02/ 02
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Do thi biéu dién sy thay ddi cua van tbe dong mau theo thoi gian

Thong s6 Gia tri binh thudng Pon vi
Cung lugng tim (CO) 50-7,0 lit/phut
Chi s6 tim (CI) 2,436 lit/phit/m?
Thé tich nhat bép (SV) 64 — 100 cm?

Chi s6 thé tich nhat bép (SVI) 35-50 mls/m?2
Bién thién thé tich nhat bép (SVV) <10 %

Strc can mach hé théng (SVR) 1000 — 1600 ds cm?
Chi s6 stc can mach hé théng (SVRI) 2000 — 3100 ds cm~Sm?

Mot sb thong s6 huyét dong do duoc bang USCOM & ngudi 16n:
33
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Nghién ctru & ICU Viét D

1.D0 tin cay cua USCOM (so vl PiICCO)
2.Yéu to anh hudng: gitta hai nguoi do (inter-observer’s
variability), kinh nghiém

3. Ung dung USCOM: danh gia, xtr tri huyét dong
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KET QUA NGHIEN CUU
PiCCO A (PiCCO - USCOM)

@ | 3,94 + 0,97 4,3 + 0,82 > (0,05 0,32 + 0,61

Knobloch (2005): - 0,23 +1,01 (I/phuit); Chand (2006): -0,14 +0,79 (I/phuit)

2.5
r=0,35

Yy =1,0X - 0,4 __*1.96SD

1.53

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

N S N o B A

Mean of Cl_picco and CIn1
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Thong so6 < 50 lan do > 50 lan do p

et Pi1CCO-USCOM) 0,91 £ 0,39 0,36 £ 0,61

SVRI (PiCCO-USCOM) - 707,60 + 427,35 -249,1 + 483.6

SVI (PiCCO-USCOM) 8,6 5,05 43+7,16 < 0,05
SVV (PiCCO-USCOM) -7,8+5,89 -42+8,8

Thoi gian xdc dinh tin hiéu Doppler (phiit) 9315 3,9 =09 < 0,05

r = 0,88, p<o0,05

Ngwoi  Ngudi do Y = 0,8x+0,7

do1 2
CI 3,94 + 3,73+ | >0,05
0,97 0,84

SVRI | 1884,9+ | 19563+ | >0,05

725,3 661,3
SVI 35,2+ 33,5+ > 0,05
8,7 7,5
A% 21,2 + 22,5+ >0,05

7,72 7,93

Mean of CIn1 and CIn2




CI trung binh 2,7+0,8 45+1,2 <0,05

S6 ngay thé' may 7,0+2.2 4,5+1,0 <0,05

S6 ngay nam ICU INERR: 7.8+£272 > 0,05

SOFA trung binh 18,3+5,1 12,3+42 < 0,05

Lactat mau trung binh 5,7+£25 32+1,3 X0
Can thiép S6 BN S6 BN dat

diéu tri dwoc diéu tri dich diéu tri

Bu dich 45/50 (90%) 40/50 (80%)

Noradre 41/50 (82%) 37/50

Dobu 12/50 (24%) 8/50 (16%)
Nor+Dobu 35/50 (70%) 25/50 (50%)

37



KET LUAN

Monitoring huyét dong 1a can thiét cho hoi strc bénh
nhan nang ¢ ICU.

Ngay cang cO xu hudng st dung monitoring it va
khong xam nhap va lién tuc néu chirng minh dugc do
tin cay va tién ich 1am sang

Dién bién huyét dong thay doi theo thoi gian va diéu
tr1 quan trong hon maot tr1 s6 nhat thou.
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