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. Tam quan trong cua thiéu dich — du dich — dw
dich doi v&i béenh nhan nang

. Cac phwong phap danh gia bu dich

. Gia tri ap dung cua cac phwong phap danh gia
bu dich & tré em
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BENH NHAN DU DICH CO NGUY HIEM KHONG?



DU DICH CO NGUY HIEM?
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N - R > - o > and survival in highest quartile of peak fluid balance
thdi diém ra khéi ICU tang ti —_—

|é tr vong

Hazard ratio 90-day mortality

Fluid balance at discharge (L)

dac biét la cac bénh nhan co | <45 4.5
bénh nén tim mach hoac than. Deaths, n (%) =R8=(20.9)
Unadjusted 1.00 (Ref.) 1.71
“Association between fluid (1.33-2.22)
pbalance and survival In - p=0.001
Adjusted 1.00 (Ref.) 1.54

critically 1ll patients; J Intern (1.20-2.01)
Med 2015; 277: 468-477" P = 0.001




 BU dich la bién phap dau tién trong diéu tri sdc nhiém tring dé én

dinh huyet dong Tuy nhién bilan xuat nhap DUONG trong 24,
48,96 gio dau lam tang ti 1é t& vong

American Journal of Emergency Medicine 33 (2015) 186—-189
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50 % BENH NHAN NANG CO BAP U'NG VO BU DICH

Table 1—Main Characteristics of Clinical Studies Investigating the Predictive Factors of Fluid Responsiveness in
ICU Patients™
Patients, FC, Fluid Volume Speed of Definition of Rate of
Source No. No. Infused Infused. mL. FC. min Response Response, % Parameters Tested
Calvin et alz 28 28 5% Alb 250 20-30 ASV = 0% BAFP, PAOFP, RKVEDV
Schneider et al® 18 15 FFF D00 30 ASV = 0% BAFP, PAOFP, RVEDV
Beuse et al? 41 41 4.5% Alb 300 30 ACO = 0% BAFP, PAOP, RVEDV
M agder et al® 33 3 9% NaCl 100950 ACO = 2350 ARAP
mls/min
Diebel et al® 15 232 R. lactate 300-300 ACO = 109% PAOP., RVEDWV
Colloids 500

Diebel et al” 32 65 R. lactate 300-300 ACO = 20% PAOP. RVEDWV
Wagner and 25 36 9% NaCl 938 = 480 T—120 ASV = 10% BAFP., PAOP, RVEDV

Leatherman® 5% Alb, FFP 574 = 187
Tavernier et al® 15 35 HES 3500 30 ASV = 15% PAOP. LVEDA. Adown
Magder and Lagonidis!© 29 29 25% Alb 100 15 ACO = 250 ARAP

9% NaCl 150—400 mL/min

Tousignant et al! 40 40 HES 500 15 ASV = 20% PAOF, LVEDA
Michard et al'2 40 40 HES 200 30 ACO = 15% RAP. PAOP., APFP
Feissel et all® 19 19 HES 8 ml/kg 30 ACO = 15% LVEDA, AVpeak
Total 334 406

#EFC = fluid chaIIenge; Alb = serum  albumin: FFP = fresh frozen plas‘ma:_ ™N

aCl = serum

saline solution: K. lactate = Ringer’s lactate:

HES = hyvdroxvethvlstarch: ASV = volume expansion—induced changes in stroke volume; ACO = volume expansi(m—induced changes in cardiac

()llt]_}llt.

* Predicting Fluid Responsiveness in ICU Patients :A Critical Analysis of the

Evidence; CHEST 2002; 121:2000-2008
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DINH NGHIA BAP U'NG BU DICH

Quan niém ci: “ bénh nhan thiéu dich, da dich hay dw
dich?”

Quan niém méi: “ BENH NHAN CO BAP UNG VO BU
DICH KHONG?”

Khai niém chung: dap wng bu dich nghia la bénh nhan
sé tang giao oxy cho mo sau khi dwgc bu dich

Pinh nghia: dap &ng bu dich khi thé tich nhat bép (SV)
hoac cung lwong tim (CO) tang >= 10%-15% sau khi
bolus 500mL dich ( tré em 10ml/kg)



POl TUONG CAN SU’ DUNG
LIEU PHAP BU DICH

e CO _dau hjéu soc hay giam twéi mau moé (SUY
TUAN HOAN):

> Thay ddi tri giac

» TRC kéo dal

> Da ndi bong

» Chi lanh

» Mach ngoai bién nhe, co sw khac biét r6 gilra ap lwc
mach ngoai bién va trung tam

> Huyét ap tut

> Cung lwong nwéec tiéu gidm < 1ml/kg/gid




CAC PHUONG PHAP DY DOAN
DAP UNG BU DICH

PHUWONG PHAP TINH

> Ap lwc nhi Phai (RAP)

> Ap lwc ddng mach phoi
bit (PAOP)

> Thé tich that Phai cudi thi
tam Trwong (RVEDV)

> Thé tich that Trai cudi thi
tam Trwong (LVEDV)

« PHUONG PHAP DONG

>
>

>
>
>

Nang chan thu déng (PRL)
B6 co dan tinh mach chu
dwdi theo hd hap (dIVC)

PO bién thién cua ap luc
mach (PPV)

Po6 bién thién cla thé tich
nhat bop(SVV)

P6 bién thién cla van tdc
gua van doéng mach chu
(Avpeak)



CVP PAOP

CAC PHUONG PHAP TINH
KHONG CON Y NGHIA?

LVEDV RVEDV




CVP

e 1959 — Hughes va Magover tht nghiém trén 25
bénh nhan phau thuat 16ng ngwec va két luan cé thé
s dung thong s6 CVP dé danh gia tién tai ctia bénh
nhan --- khdng co so liéu cu thé

« 1962 — Wilson va Grow da khang dinh CVP co lién
quan mat thiét v&i tién tai cia bénh nhan phau thuat
l6ng ngwc > CVP dwoc sir dung rdng rai va thwdng
quy dé danh gia tién tai



CAC PHUONG PHAP TINH KHONG CON Y NGHIA?
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Ficure 1. Mean RAP before volume expansion in responders and nonresponders.

Predicting Fluid Responsiveness in ICU Patients :A Critical Analysis of the
Evidence; CHEST 2002; 121:2000-2008
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CAC PHUONG PHAP TINH KHONG CON Y NGHIA?

« Review nam 2013: 43 nghién ctu, 1802 bénh nhan, voi
2105 lan th& nghiém dich dé danh gia théng so tién doan
bu dich

« Keét luan: khdng c6 di¥ liéu ung ho viéc str dung CVP
rong rat de huo’ng dan bl dich. Cach tiép can nay khéng
cO co s& khoa hoc va nén twr bd.”

* CVP khong chinh xac vi & bénh nhan nang c6 RO| LOAN
CHUC NANG TAM TRUONG va ROI LOAN BO BAN HOI
CUA THAT

Marik P et al. Does the Central Venous Pressure Predict Fluid Responsiveness?
An Updated Meta-Analysis and a Plea for Some Common Sense . Crit Care Med
2013; 41:1774-1781




. Area under ROC with 95% Fluid
Potential . .
redictor Cl (numerical value on bolus, Setting Study
P right, vertical line is 0.5) n
— 0.55 33 Neuro OR Byon?
= HR — — 0.62 19 Neuro OR, 0-6 yrs Pereira de Souza Neto®
:E & 1 0.66 11 Neuro OR, 6-14 yrs Pereira de Souza Neto®
v 0.53 27 Cardiac OR Renner 2011°
—_ =
SAP —@— 067 33 Neuro OR Byon®*
—— 047 33 Neuro OR Byon™
———— 061 19 Cardiac cath Chandler’
|—Q—| 0.48 21 Cardiac PICU Choi*
v — — 0.61 26 Cardiac OR, ASD/VSD Renner 2012°
S
§ cvp —@— 0.69 26 Cardiac OR, closed ASD/VSD Renner 2012
EL —— 057 27 Cardiac OR Renner 2011°
;’f’: —H 041 65 Mixed PICU Saxena®
& H-— 0.60 58 Cardiac PICU Tibby®
—— 051 36 General PICU Tibby®
=== @--- - 058 44 Cardiac OR Tran®
PAOP p—t-p— 067 19 Cardiac cath Chandler®
°

Predicting Fluid Responsiveness in Children: A Systematic Review,;

Anesth Analg 2013;117:1380-92




Table 3—PAOP Before Volume Expansion in

Responders and Nonresponders™

PAOP, mm Hg

Source I Respunders Ncmresp(mders
Calvin et al2 §+1 T2
Schneider et al® 10+ 1 10 =1
Reuse et al* 10 = 4 10+ 3
Diebel et al® 14 £7 7+ 2f
Diebel et al? 16 = 6 155
Wagmer and Leatherman® 103 14 = 4§
Tavernier et al® 10 = 4 12+ 3
Tousignant et al!! 12+ 3 16 = 3f
Michard et al'2 10 =3 11 +2

*Values are expressed as mean = SD, except for the stud}-' of

Schneider et al® (mean = SEM).
ip < 0.05 respcmders Vs mmrespcmclers.

Right ventricular end-diastolic volume index (mL/m?)

*
150 U Responders
143 B Non-responders 142
134
120 128 %*
W 117 [ 119
109 109
104 105
90
e
83 80
60
307
0=
Calvin * Schneider * Reuse * Diebel * Diebel ’ Wagner .
*p<0.05

Ficure 2. Mean RVEDYV index before volume expansion in responders and nonresponders.

Predicting Fluid Responsiveness in ICU Patients :A Critical Analysis of the Evidence;

CHEST 2002; 121:2000-2008
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CAC PHUONG PHAP DONG CO GIA TRI

« Tworng tac tim phoi:

> d0 bién thién cua thé tich nhat bop theo hé hap
(SVV)

> d6 bién thién caa ap Iluc mach theo ho hip (PPV)
e Hwéng dan siéu am:
> d0 co dan tinh mach chu dwéi theo hé hap (dIVC)

> d0 bién thién cua tdc dd dong mau qua van déng
mach chu (AV ¢4 )

 Phwong phap nang chan thu déng



NANG CHAN THU BDONG

transfer of blood
from the legs and abdominal

compartments
=test for
fluid responsiveness
oy [ ] "

passive leg raising

Figure 4 Passive leg raising. The passive leg raising test consists in measuring the hemodynamic effects of a leg elevation up to 45° A simple
way to perform the postural maneuver is to transfer the patient from the semirecumbent posture to the passive leg raising position by using
the automatic motion of the bed.

"




q‘mmlikg NaCl 0.9%

45° E‘_\ ._AS 45° 45°L N—

Base line 1 PLR Baseline 2 Fluid challenge

HR HR HR HR
BP BP BP BP
Sys Sys Sys Sys
sV SV sV SV
Cl Cl Cl Cl

Figure 1. Research design. PLR, passive leg raising; /R, heart rate; BP Sys, systolic blood pressure; SV,
stroke volume; C/, cardiac index.

e 40 bénh nhan PICU

« Thong so6 danh gia dap ng: nhip tim, huyét ap, thé tich
nhat bop, cung lwvong tim

« Ket luan: chi s cung lwong tim (Cl) tdng 1én sau nghiém
phap nang chan thu dong cd y nghia trong viéc tien doan
dap &ng voi bu dich

2072 ; 73 :e/55—e760



High positive
pressure

T pleural and
transpulmonary
pressures

I RV

preload
| RV stroke

volume
T RV
afterload
T LV
preload

1L
afterload

I LV stroke
volume

Max. stroke volume
Max. pulse pressure

Dynamic Tests of Fluid Responsiveness

I LV stroke
volume

How different
are these? Min. stroke volume

Min. pulse pressure

Y
Inspiration

Y
Expiration

Adapted from: Marik P, et al. Hemodynamic parameters to guide fluid therapy. Ann Intensive Care. 2011; 1:1.




Arterlal pressure

Arterial pressure variation during positive pressure ventilation without

spontaneous effort.

m Inspiration Expiratory pause

A T ———

End inspiration End expiration
{Posifive pressure {Positive pressure
ventilation} ventilation}

time

SPV

Percentage = 100%(SP ,ax = SPin)/2(SP max + SPmin)

PPV

Percentage = 100x(PP,2x — PPin)/2(PPax+ PPrin)

22




Potential Area under ROC with 95% Fluid _
) Cl [numerical value on right, balus, Setting Study
predictor vertical line Is 0.5) n
—— 054 33 Neuro OR Byon®*
19— o080 19 Cardiac cath Chandler*
----- === 05 2% General PICU Durand'
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—ap— 071 13  Meurd OR, manual PPV, 6-14 yrs  Péreira dé Souza Neto!
—1 .60 11 Meuro OR, manual PPV, 6-14 yrs  Pereira de Souza Neto®
—— 079 26 Cardiac OR, ASD/VSD Renner 2012
E —— 086 25 Cardiac OR, closed ASD/VSD Renner 2012’
g H— 061 65 Mixed PICU Saxena’
= —— 058 33 Neuro OR Byon™
g | = - &-~-~- 065 26 General PICU Durand’
i 058 65 Mixed PICU Saxena’'
== b= 074 44 Cardiac OR Tran™
—ap— 0.70 26 Cardiac OR, ASD/VSD Renner 2012°
—p— 078 26 Cardiac OR, closed ASD/VSD Renner 20127
W i 0.61 63 Mixed PICU Saxena’
- === 074 44 Cardiac OR Tran™
ADown ] 0.62 33 Neuro OR Byon™
aUp —— 064 33 Neuro OR Byon™

* Predicting Fluid Responsiveness in Children: A Systematic Review; Anesth

Analg 2013;117:1380-92




PO CO DAN CUA TINH MACH CHU DUO'l (%dIVC)

A 1.35¢cm

¥ HR

KKP 2007Nov12 20:47

Ap Iwc 16ng nguc tang & thi
hit vao lam tinh mach chu
dwdi dan rong. Trong khi &
thi thé ra, ap luc I1dong nguwc
gidm, mau vé tim dé dang,
lam tinh mach chu dudi xep

%dIVC = (D,.,-D,.;.)/D

min




PO BIEN THIEN CUA VAN TOC QUA VAN PMC (AVpeak)

* AVpeak = (Vpggmax -
VpeakMIN)/(Vpeamax + Vi, :min)/2 * 100

d6 bién thién bao nhiéu % thi c6 y nghia?

VELOCITY

Peak
Velocity

Stroke Distance Mean
1 | Acceleration |

| | |
Flow Time

TIME
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Cardiac OR, TEE Renner 2011°
Cardiac OR, TEE Renner 2011°

Neuro OR, TTE Byon'

Cardiac PICU, TTE Choi’

=
L
nh
C o
m-
08
To
g O
o o
-
Y
w

* Predicting Fluid Responsiveness in Children: A Systematic Review;
Anesth Analg 2013;117:1380-92



Pediatric Anesthesia ISSMN 1155-5645

SYSTEMATIC REVIEW

Respiratory variation in aortic blood flow peak velocity
to predict fluid responsiveness in mechanically ventilated
children: a systematic review and meta-analysis

Francois-Pierrick Desgranges’, Olivier Desebbe?, Edmundo Pereira de Souza Neto
Darren Raphael® & Dominique Chassard’

3,45

Nam 2015, 6 nghién ctru, 163 bénh nhan danh gia
AVpeak trén tré em co6 thé may

V&i chi s6 danh gia AVpeak ttr 7%- 20% -> dd dac
hieu: 92 %; do nhay: 85.5%

27



Két luan: do thay ddi clua
tinh mach chu duwdi va van

Group Pre VE Post VE P value* X A
SVI : 3747 47£9 <0.001 toc qua van dong mach
NR 45+7 48+7 > A hA 2 AIA tr
AVpeak (%) R 1845 4+2 <0.001 chu the? ho hap CO, g'? tri
NR 943 542 trong tien lwgng dap wng
dIVC (%) R 4716 1726 <0.001 N .
NR 1547 1316 bu d!Ch O tre em

*Repeated measures ANOVA for the pre volume expansion values. SVI — Stroke

volume index; dIVC —Inferior vena cava distensibility index; AVpeak —Aortic flow
peak velocity; VE — Volume expansion; NR — Non-responders; R — Responders

- %dIVC >23.5%
- Avpeak > 12.2 %

 Respiratory variation in aortic flow peak velocity and inferior
vena cava distensibility as indices of fluid responsiveness In
anaesthetised and mechanically ventilated children. Indian J
Anaesth 2016; 60:121-6
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CAC PHUONG PHAP TIEN DOAN DAP UNG BU DICH
CHO DEN THO'I DIEM NAY

NGUOI LON TRE EM

PPV — SVV NANG CHAN THU BONG
NANG CHAN THU BONG AdIVC
AdIVC AVpeak

AVpeak
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TOM TAT

Quan niém vé bu dich trong bénh nhan nang déa thay
ddi rat nhiéu trong nhttng nd@m gan day va hién tai con
nhiéu nghién cwu

Céac phwong phap TINH khéng con nhiéu gid tri trong
danh gia dap ng bu dich

Cac phwong phap PONG c6 gia tri tot trong danh gia
dap wng bu dich

O tré em hién tai cAc phwong phap cé gia tri: NANG
CHAN THU PDONG; AdIVC ; AVpeak
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