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Predicting Fluid Responsiveness with
Passive Leg Raising Test in Patients with
Septic Shock
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Background Passive Leg Raising Test (PLRT) represents a self-volume challenge that use to predict fluid
response and continuous cardiac output monitoring based on non-calibrated pulse contour analysis (Flo-Trac/Vigileo 2
has been introduced into practice.

Objective To evaluate efficacy of passive leg raising test in critically ill mechanical ventilated patients with
septic shock and evaluate the accuracy of Vigileo® by comparing with the PiCCO®

Method Prospective study in patients with norepinephrine and haemodynamic monitoring by Flo-Trac/Vigileo™
and PiCCO® with the transpulmonary thermodilution technique between April and November 2009. Paired t-test,
present of mean=SD and ROC curve were used for statistical analysis.

Results 15 patients were included in our study, 12 of 15 patients were male and averaged age was 60.3%
22.9 year-old. Norepinephrine was 0.42+0.37 Wg/kg/min. Mean arterial pressure was 72.73%10.23 mmHg

& at baseline, 71.33%£12.75 mmHg at PLRT and 76.9%13 mmHg at post volume expansion. CVP was 9.07

+5.02 mmHg at baseline, 10.6£4.29 mmHg at PLRT and 13.7%5.6 mmHg at post volume expansion. Cl was
4.1%1.4 I/min/m’® at baseline, 4.2+1.5 I/min/m®at PLRT and 4.3%1.6 I/min/m” at post volume expansion.
6 patients were responders of post volume expansion with cardiac index change more than 15% with PiCCO®
system. PLRT of PiCCO® system with cardiac index change more than 5.28% (sensitivity of 50%, specificity of
78%) and PLRT of Flo-Trac/Vigileo™ system with cardiac index change more than 4.32% (sensitivity of 50%,
specificity of 89% ) were responders.

Conclusion The PLRT appeared to be less valuable than being shown in previous studies. The measurement
of Cl by using a non-calibrated pulse contour analysis system (Flo-Trac/Vigileo™) and calibrated system
(PiCCO®) are not significantly different.

Keyword cardiac output, cardiac index, calibrated versus non-calibrated pulse contour waveform analysis,

passive leg raising test
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Raaawianzwalasuan (cardiogenic shock) Ludu
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(homodynamic instability) MsiaLSumuasieaiasn
31nwale (cardiac output measurement) fauEIATY
lumalsziliuszuumanyudsulafia  (homodynamic
monitoring) Lﬁagmsﬁwmwaaﬁﬂa (cardiac function)
sauﬁv’dLTJ%@]"J%’Y@LLaziJs:Lﬁums%’nmlugﬂaUﬁﬁm’;:
3nge (critically ill patient) ffinInausuassamsinm
hummin (fluid responsiveness)'? Gsiimsldmaianmy
‘Hﬁ@ﬁm&m invasive W&z noninvasive cardiac output
monitoring® @9 ldTns@nsannewnihiiussinsusu
Lﬂ?z'zm%%'mnﬁalﬁmm:aulugﬂaULL@ia:ﬂuLLa:LL@ia:
RFOUNENLR ‘lu;i’ﬂwﬁﬁm'a: homodynamic  instability
M3 fluid loading A diian e pulmonary edema
¢ msld35myia cardiac output 1aeAT transpulmonary
thermodilution technique® Tosld thermistor-tipped catheter
lusruurseaideauasiumanaia lagldinmsénmn
\WisuifipuriuASmsau 9 i Puimonary Artery Catheter
(PAC), Pulse Contour Waveform Analysis (Flo-Trac/
Vigileo™) %&LﬂunﬂsﬁﬂwﬁﬂfyLLuumaa arterial pressure
cuve form* udmsdinwens 9 rewmhiduwmsinen
'me’lmu;jﬂmﬁﬁaj’wmuﬁau FWIAEMSANEANY
§oAnABILaIIRaITae Calbrated versus Non-Calibrated

Pulse Contour Waveform Analysis (PiCCO® vs. Flo-Trac™ )
‘LugﬁaUﬁﬁma:ﬁnqmﬁ@Taa'[@?ﬁ"umsﬂsuﬁummau
suasdenslimnsinlagis Passive Leg Raising Test
(PLRT) felifimsdnun Sailufinnvesmsdnwilie
anumuzaulumah g ldidunrd jialudiae
ﬂi:’mmm’;v\mUI@mﬂumsﬁnwﬂumju@'ﬂaﬂﬁﬁma:
aueulafian suflasnmnmsdadaussiinnusuin
Fadldsumssnmathasidom  etszfiuminauauas
damsldmminlagUsfiumsda cardiac output 7
Wasuusa

38n1s

1JunsEnsuuL Prospective study 'Lu;jﬂwﬁ
21gannni 18 IhinnsAngeduilesnnainmsaa
\Houazdanuaulafiaan wiadadldTunIzdunns
fusrvasilanionasaian asnBszauauGH
Taaldmdudnduazianuanduazdaslasunssnm
Tagmslarationelauazdadiundastioniale
imﬁv'mzaLﬂ'%iaaﬁwmUlﬂlﬁmm:auﬁugﬂ’amwiaziw
lunaafnagihowinanynasy lsmemnanszngind
lagldvinsnslugihediwin 15 18 szazom
FuAwmM s ud 1 w.e.-30 we. 2552 lag
diheldsunslamsiadidulsluszuunyuion
‘[aﬁmlumamﬁawﬁlmﬁm (internal jugular vein)
uwazlunaaaiiaauaslnafian (femoral artery) uazda
19N PICCO ® monitor Uae Flo-Trac/Vigileo ™ system
é’agﬂﬁ' 1

dihldvinsiaddudsluszuunywisulaia
laeAs transpulmonary thermodilution technique Tag
PiCCO® monitor mmfm%gfmimaaumwauauad
damldansn (fluid responsiveness) @283TNT
PRLT) uaznmld
M 500 Jadaaslunan 15 wift luusss

gna1 (Passive Leg Raising Test ;
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lafialas PICCO® monitor Was Flo-Trac/Vigileo™
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t-test WAz Receiver Operating Characteristic (ROC)
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curves dwiumMTAuuuiasvas cardiac index 7ile

INN13YN PLRT @28 PICCO® uaz Flo-Trac/Vigileo™

system
]f,‘.‘*.T racand l wan1sfnun
igileo
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anﬁm:m'lﬂmaagﬂwnwwun'rsﬁnﬁ')muam

U 1 usasnslameiaszuumynioulafiavas PICCO® un: Tuamafi 1 wj_:j'ﬂuﬁ';mu 15 Mudwnwamsiiuam
"y Flo-Trac/Vigileo™ system 12 M8 9gady :30.27 Yagluge 20-88 U ¢
body mass index La&e 21.43 kg/m? ILALAMIUTUUT
maemmwaogﬂuUﬁauam'lumﬂoﬁ 2 Wyl 6
memcaien | G— 1 [ricco ] APACHE Il score 1aagidie 25.6 Predicted Death Rate
— (PDR) \adufie 55.6 M3l norepinephrine 0.42:
\ 0.37 Ug/kg/min agjluga9 0.05-1.15 [g/kg/min
ﬁl M e ;Eﬂwvgnﬁu'léﬁ”un’n'lfivia'ﬁ?umuhua:év'o
k_ Fotrse wsastiwmsleliiminzauiudihousdaze dsams
[Vol500mL._]..3 .\_ )m ; # 4 wut 1w PCV mode $1uam 13 7o ¢ tidal
15 min CWMS’“ volume lady 8.43 fsdani/Alandy 1 PEEP Lade
"°""“"“"°°"°' 5.6 cmH_O i1 FiO, \ady 0.47% ¢ peak inspiratory
pressure Laﬁlﬂ 25.07 cmHZO U8z plateau pressure
\adly 19.73 cmH.O
gﬂﬁ 2 m‘iﬂ%’uvmaoéﬂ’mmmxﬁwmmaaaummauav.awia g
- mslWasin (fluid responsiveness)

= o < 0% d o o = s
A19719N 1 anﬁm:'nj‘ﬂ'ﬂaﬂﬁﬂ')Uﬂl'ﬂ']iﬂn'\’ﬁnh’]aququ 15 9y

Parameter Mean+SD Range
F 37
Sex M 12 918
Age (Year) 60.27+22.88 20-88
Body Weight (kg) 59.27%16.1 38-83
Height (cm) 165.13%£12.01 143-180
Body Mass Index (kg/m?) 21.43%3.17 15.05-25.61
Body Surface Area (m?) 1.65%+0.26 1.24-2.10
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Parameter Mean+SD Range
APACHE I 25.6+5.23 15-33
Predicted Death Rate (PDR) 55.6+17.41 21-78.6
SOFA score 15.07+2.94 9-17
Ramsay score 32*1.7 1-5
Norepinephrine (Lg/kg/min) 0.42+0.37 0.05-1.15

] < o d o o o a X o
@A1378N 3 mlﬁ@!ﬂlﬂdﬂ'ﬁﬁﬂﬂluﬂdﬂ?ﬂ 15 ﬂﬂﬂl.‘ll']?l.lﬂ’]ﬁﬂﬂ'ﬂuﬂﬂﬂﬂu']ﬂaﬂ’lﬂ'ﬂ%ﬂ

\-/
Cause Number (No.)
Hospital acquired pneumonia 5
Septicemia 4
Urinary tract infection 3
Intra-abdominal infection 2
Empyema thoracis 1
aefl 4 é’num:fi"z'lﬂmaamwfqmm‘%‘ao'ﬁ'mmu'lwa\wjﬂ'iuﬁtﬁﬁumsﬁnmﬁﬁmu 15 98
Parameter Mean=SD v

Mode (PCV/PRVC) 13/2
Tidal volume (ml) 484%77.07
Tidal volume (ml/kg) 8.43%1.49
PEEP (cmH,0) 5.6%3.5

- FiO,(%) 0.47%0.14

. Respiratory Rate 23.67%6.11
Peak Inspiratory Pressure (cmH,0) 25.07+6.67
Plateau Pressure (cmH,0) 19.73%6.13
Mean Airway Pressure (cmH,0) 11.07+3.58
Dynamic Compliance (ml/cmH,0) 37.97%16.47
Respiratory Resitance (cmH,O/1/min) 17.6+6.77
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3NN 5 UFAIAFYULIMEN szauaNuTNdY fia M3 PLRT waznslianswidnwan 500 Jaddas

sandanlwdaauasildannnsialas Pulse Oximetry ueuINNI1 65 mmHg enuanlafafidimsifsuuas
1 Q Q -~ o 1 9/ 1 d‘: ﬂvd 1 ] a o o Qs aa
dszauanuanluvsanidoad loswuhdihensnue  Sfanuuandededipsdymsia (p=0.043)

faafuanuaulaiaalunssasirsvasnimasay

a . o ) = i o o i o o
AN 5 URIAFYQIMIN rauanudutusandlanluifeauasfilaannsialas Pulse Oximetry sszduausulunasa
1Raqen 15 318

as{ Y st as( 45'(#

Parameter* Base 1 PLR Base 2 PostVE
MAP (mmHg) 72.73%10.23 71.33%12.75 71.27%£11.34 76.9%+13%
HR (/min) 112.07£23.08 109.67£21.35 109.93%20.99 109+20.5
RR (/min) 26.13*x5.54 26.07%£5.97 24.87x5.17 25.7%£5.1
Blood Temperature 37.52+1.44 37.53%+1.41 37.5%1.42 37.2+1.4
SpO2 (vol%) 96.73x3.77 96.8+3.73 96.93%£3.56 97.9%2.9
CVP (mmHg) 9.07%5.02 10.6%4.29 9.6*x5.5 13.7%5.6
CO (I/min) 6.68+2.43 6.89+2.48 6.35+2.09 7.2%2.7

CI (I/min/m?) ! 4.07%1.4 4.2+1.47 3.86+1.17 4.3+1.6%
dPmax (mmHg/s) 1,416.47+x506.4 1,397.27%£596.51 1,419.27%£511.86 1,463.5%£564.5
DO2 (ml/min) 848.71*x269.75 909.71x268 794.14x251.79 844.4+270.5
D021 (ml/min/mz) 476.71x97.16 491.43+x108.4 444.29+88.08 484.3%£105.7
SV (ml) 59.87*+18.35 62.27%£17.43 58.4%15.4 65.1£21.1
SVI (ml/m?) 36.87*x11.08 38.27£10.54 35.67%8.96 39.5%12.2
SVV (%) 16.13%7.2 15.07%£5.78 15.4%+6.08 15.9%+6.8

*MAP=Mean Arterial Pressure, HR=Heart Rate, RR=Respiratory Rate, SpOz=PuIse Oximetry Saturation,

CVP=Central Venous Pressure, dPmax=Aortic blood flow, D02=Oxygen Delivery, DOZI=Oxygen Delivery Index,
SV=Stroke Volume, SVI=Stroke Volume Index, SVV=Stroke Volume Variation p<0.05
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szauanuiduduaandiauluifeauatagn
1szanme 96 vol% uazmwé‘ulumamLﬁaﬂdﬁﬁaaglu
[ ° L A o D v A [l
annmlugﬂnzm1zma'n'w'n'mlaua:'lmﬂ'sawm
molazfiausisuuan Aaldeiais 9 mmHg lu Base
i e
1, PLRT uaz Base 2 uaswuihileniudniilu 13 mmHg
A R g o " aa ‘J Qs
Waldsuaunawin 500 Tadaes asanuaulu
a o Aa a A .
naaaldaaenanistlasunlasitlidanuuandns
adlinbaEAYnIshia (p=0.083) 1 cardiac output
Waz cardiac index iifhmﬁua%ﬂummﬁgaua:ﬁmga
: Qs o v ‘5‘ o
YURAINMIY PLRT UazMIIAENITHINMWIN 500
faddatuaziinuuandrvatinusaun1Iana
(p=0.039) € stroke volume uas stroke volume
index a%ﬂummﬁ‘gd Laze stroke volume variation n
N9 4 TIVBINMIANVTANRARLUINNTT 15% UFAID
Aa . o H - g
MsfimIsauauadamIE I uaenfouudasi
Taifianuuandvatinelivesayniaia (p=0.199)
AT HN 6 uamfhé'f’)uﬂslus:uumgm"muiaﬁﬂ
fldanmimeseulasszuy PiCCO® system lag3d
transpulmonary thermodilution technique Wu31¢N cardiac
. - b A v v Qs
output Uz cardiac index aglummﬁgwawﬂﬂnu
a o ek ;
m’;:’;ﬂﬂ@ﬁm@mnmmm’ﬁa (septic shock) 1 Intra-
thoracic Blood Volume (ITBV), Intra-thoracic Blood
Volume Index (ITBVI), Extra-vascular Lung Water
(EVLW), Extra-vascular Lung Water Index (EVLWI),
Global End-diastolic Volume (GEDV) uaz Global
. = v A
End-diastolic Volume Index (GEDVI) afjlulnasigads
ANWUFAINAVBINNIT  sepsis induced acute lung
injury (ALI), ¢ Global Ejection Fraction (GEF) ¢
5 A P2y A @ Pa A oo
ARITILRANDINIENIT U8R aNaa R DTN 16
nu sepsis induced cardiac dysfunction @1 Cardiac
Function Index (CFI) a%ﬂummﬁﬁﬂa @1 Pulmonary
Vascular Permeability Index (PVPI) aglugng 1-3
A % A A A
LRAIINUNTIT hydrostatic lung edema ULWES 1 N8N
@n'leny permeability lung edema uazfn Systemic
Vascular Resistance (SVR) uaz Systemic Vascular
5 ' A ! 5 A
Resistance Index (SVRI) ﬁmmauaglummﬁmm
o 9 s o = v 9 4 v
W lenunAe septic shock mumwgﬂ'zunnﬁmﬂ@

Fusnumsiudvesraeaifaauas  (vassopressors

drug) Aaw

TR 7 uamai’wmumaujﬂauﬁmauauaa@ia
A1 PLRT waznsliassinsiwan 500 Neddas
wazvinnstasndaudsluszuunyuiisulafialas
PICCO® monitor uaz Flo-Trac/Vigileo™ system lag
143%u1a337% (gold standard) demslitasinsiwan
500 NadaasuazymsiasaaulsluszuunywIs
lafialas PiCCO® monitor LHunsuszilinnisasy
suasaamslitansinlasfien cardiac index Wanuuas
nnnd 15% wuhiidihediwm 6 Mefiaauanad
damslwasi Tasishuan 2 Telu 6 o Gn1saeu
fua9@anIINI PLRT @hﬂé’qgﬂﬁ 3 wazanmyialas
Flo-Trac/Vigileo™ system wuindlfihudwin 3 e
AaauaussdemsldEsin ussswan 1 e dms
ABUAWBIAANTIIYIN PLRT

gﬂﬁ 4 L&A Receiver Operating Characteristic
(ROC) curves wuiilerh PLRT usziamuitlAsuutag
1uSouazwa9en Cardiac Index (% Cl Change) uas
Ja@78  PiCCO® monitor W8y Flo-Trac/Vigileo™
system WUiN dledn ol Wasuussdaud 5.28% san
PICCO® monitor lefenanwla (sensitivity) 50% ¢
AU (specificity) 78% uazdn Cl wasuulas
GIue 4.32% @e Flo-Trac/Vigileo™ system 'ldfein
anu'la (sensitivity) 50% sanusnwe (specificity)
89% 9a131971 8
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a1fl 6 dandsluszuunywisulaiadldanmmaseulasszuy PICCO® system lag3T transpulmonary thermodilution

technique Tuiludwan 15 Mo

Parameter Value

CO (I/min) 7.15%2.25

CI (I/min/m?) 4.3%1.3

ITBV (ml) 1,665.47+346.67

ITBVI (ml/m?) 1,014.4+173.66

EVLW (ml) 704.27%404.55

EVLWI (ml/kg) 11.96+5.87

GEDV (ml) 1,333+£277.54

~

GEDVI (ml/m?) 811.13+138.66

CFI (/min) 5.01%+1.28

PVPI 2*1.12

GEF (%) 19.92+4.29

SV (ml) 59.87+18.35

SVI (ml/m?) 36.87%+11.08

SVR (DS/cm?®) 871.33+389.03

SVRI (DS/cm’/m?) 1,419.07+558.83
*CO=Cardiac Output, Cl=Cardiac Index, ITBV=Intra-thoracic Blood Volume, ITBVI= Intra-thoracic Blood Volume Index, EVLW=Extra-
vascular Lung Water, EVLWI=Extra-vascular Lung Water Index, GEDV=Global End-diastolic Volume, GEDVI=Global End-diastolic
Volume Index, CFl=Cardiac Function Index, PVPI=Pulmonary Vascular Permeability Index, GEF=Global Ejection Fraction, SV= Stroke

\-' Volume, SVI= Stroke Volume Index, SVR=Systemic Vascular Resistance, SVRI=Systemic Vascular Resistance Index

< ° | & . o o ¥ o a_aa
A1TWN 7 LLammmwaapjﬂ'zumauauawamsm PLRT ua:m{lﬁmsmmmu 500 U8RRAT

System Procedure Number of response
= PLRT* 2 e
ey Post-VE$ 6 18
PLRT* to
Flo-Trac/Vigileo™ S e

*PLRT=Passive Leg Raising Test, $Post-VE= Post Volume Expansion
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sn3 URAIMITIARNTHNT MR 500  Nadaasuasyinms
Jashdaudsluszuumywisulafialas PICCO® monitor
wazdsziiunisaauauasdanisiansuilasdien
= 4 .
cardiac index (Uaswilasninnin 15%
1.0
08
g 0.68-
@ 0.4~
0.2-
0.0

> s X 3oy
31]71 4 Receiver Operating Characteristic (ROC) curves 284
> [ ' >
madsnudasilusesazaasdn cardiac index 970
311 PLRT wagda@ae PiCCO® monitor Was Flo-

Trac/VigiIeom system

3oseu
NMITIVIINUNAMUNSITINTVBS  Morgan,
Al-Subaie W8z Rhodes® szyindamusdglunis
U3z TuNTE TN URRaalRen  JINNINTABLFWDS
siamﬁm:mhﬂmﬂhua:nﬁﬂﬁ%’umns:éjumsﬁu
gasrlauazrasaifion lagwuinanuandulunism
cardiac output monitoring Aanlzfanilinauauas
1 v ‘; A L 1] 1 s ‘G/
mamﬂmmsmmmmnmQﬂmnquﬂmnmsmmn
" o ¥ a ‘0‘ 1] L A A
AnldazyliiAanisinviandeale  eIasiianldlu
A137@ minimally invasive cardiac output monitoring
wialu 2 ﬂ&juﬁa Calibrated Pulse Contour Waveform
Soimpiiss . T =
Analysis 7% PiCCO®, LiDCOplus @9 PiCCO® @aan
transpulmonary thermodilution technique Uaz@aslel
JUMT recalibrated Mn 8 4313318y Non-Calibrated
Pulse Contour Waveform Analysis %% Flo-Trac/
. . A (o & v v
Vigileo™ system @9laiailudasld thermal w3a dye
s 1o & w ° , A P
dilution Lmﬂummu@am’mﬁ calibrate L38348 N9
wlanaldmsieeiyseiiudn stroke volume uae
S 67 = Y o . o
cardiac output®” Talumsdnmitldnaiadaudslu
a a < A d P A
sruungwisulafianisesszuy  iWallSeuliounan
Teuazwuinnssasrzuvliianuuandrsnulunife
' A - < ' 3
M Auwiasvas cardiac index fanylauazean
AMUIUNIL
lull 2005 Thomas W. Felbinger uazamu® YNy
fin¥IN1393797@ Cardiac Index (Cl) 32wi79 rapid
preload change TasmaySouifisy pulmonary artery
% g o 2 x A
thermodilusion NU arterial pulse contour analysis L@
lfLﬂuLmealumﬁ'nmsT'sUmsﬁmaxmﬁnszejums
waaazanaaaiiaaludieinganendinsiiae
s 1 1 e T Q A h
wala wud lutsusnuasszeziianasiiga waf'le
nnm3Ia cl vasmigaddnidululuuuimadoanulu
FupaInTUssiindSurmvin lusensuasnsinm
% ¥ 2 & LA <
feansun  lumsdnsiiwuindnf ldanmadasuuas
8 3 o o &
289 cardiac index 31NN PLRT #Nialasniaas
seuude U luuwimadoinu
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@139 8 usasd mMstfeuutlsailuiasazvasen cardiac index (% Cl change) 3ann13Yi1 PLRT wazI@ee PICCO® monitor UWas

FIo—Trac/VigiIeoTM system

Procedure % CI Change Sensitivity (%) Specificity (%)
PLRT (PiCCO®) 5.28 50 78
PLRT (Flo-Trac/Vigileo™) 4.32 50 89

1ull 2006 Sakka , Kozieras uazams® levinns
Ansmsiadianauiaafisanainiala (cardiac output
measurement) Twilszineisasuft lasls Peripheral Pulse
Contour Waveform Analysis (Vigileo/Flo-Trac™) lag
(g]?i'lmwaaﬂﬂﬁadﬁ'u transpulmonary thermodilution
technique  (PiCCO®) ‘lu%ﬂmﬁﬁma:msﬁm'ﬁdu
ﬁaaﬁ'aaLLa:ﬁs:uumquLfiw’[aﬁmé’ummﬁﬁaﬂﬁ%‘um
nanaaaLdaa (norepinephrine) Tapfligmadfauuas
vaasestramamelauazmsliasinlwsmerns
nasau wu hiflreansasiuvamisedituas Flo-Trac™
Yszifiumsia  cardiac output ldenindnfiiala
PiCCO® system udlumsdnsniiwuinaaniisas
seuufenlulufienadoanu dauen cardiac output 7
leinaniiaunsfnsnvas Sakka

1uil 2008 Julien Jabot uazamMe® viAIANA
Passive Leg Raising Test (PLRT) lumsviunensneu
auawiamﬁnmﬁ’mmﬂf’] (fluid responsiveness) WAz
mswfeurhms wui PLRT Swalumsiiia right ventricular
end-diastolic area IMNMIATINNE echocardiogram 919
uanflene cardiac preload ﬁtﬁu%uua:wud’m’n:
volume expansion \ia) Cardiac Index (Cl) 27% uae
;3”1]';wfmmﬁmmauauawiamslﬁmﬂfﬂ@s_lﬁmmn
fn CI uTueaud 10% m3vi PLRT s self volume
challenge LLa:ﬁNadamiLﬁ:&l cardiac preload 81992
ﬂsx‘[ﬂmﬂumtﬁﬁgﬂaU'L’Em'%aa’&wwmla lay Xavier
Monnet uazame'® lavinmsfnm Passive Leg Raising

THAI JOURNAL OF CRITICAL CARE MEDICINE

@y a A a
Test (PLRT) ull 2006 lufihedngavedszidiiu
annzmaﬁ:uumguﬁﬂu‘[aﬁ@Lﬁat‘%&ﬁnm #RINNTN
PLRT WaInadanbesus1Iw 500 Jafaasnielu 10
: o X _ a
W WUINEMIANAUYEY aortic blood flow las@a
: : Moo, s e B
INMIABUFUBIRBRITUNABAN Cl MANTUAILG 15%
- it ot 4 ;
LWazUAN sensitivity 97% WAL specificity 94% ILANA
IANTAN BTN UBRZNUIIANIZAI PALAURAATINE
(arrhythmia) uaznswielalas (spontaneous breathing
activity) TnadanvinnenIaauauaIsamMIlva I
ey . s
8089 IUMIANBIANLIINNTYN PLRT waziadims
1WAsuLadva9 cardiac index lasld PICCO® monitor
uaz Flo-Trac/Vigileo™ system fenfiannitluenns
WapuKUaIvas cardiac index dranyliuazdray
o A _ v o Q
NN TI21AAIINTBINNA AN TANE
1wl 2007 IMMITIUTINMIANEIVEY Xavier
Monnet W&z Jean-Louis Teboul'" lums@insnmsaney
suaddanIInmaesmnlasnvih PLRT lugihs
a ' a = o A
IngawuinaansalRy cardiac output I lasfuaas
ANMURUNUEITAING stroke volume Wag cardiac preload
4 X o 3 2 v & a P
$IUUNU ventricular function waz PLRT gatduitnmsn
= - ; e
ingatalunisUsziiuminausuaddamsiiansunlu
X a A =2 & « A
gﬂmwmulmaa Famsansmdulyluuuimaden
s =3 o v ' = A’ g =1 v
NUMIANEITIIA LL(ilmiﬂﬂﬁ’lmﬂuﬂ’liﬂﬂﬁ’ﬂuﬁdﬂ’lil
a9 o A ' ' o A6
Alasastiomela deuwniilull 2005 nsdnmn
2849 Alice Coudray uazame'? lamusiumseinsns
asuauasdamslia s lufisinislaieslune




1

@ psuihiasnga

=7 Tagaunaunnvaingauiilsaneing

/4

8RB WHWNENEINTTULASARENTIN TIWIU Fanuanlutasrias (intra-abdominal pressure) 289
{ 8 msdn¥ wuimnitliniia cardiac output uaz dthy maldidwdeauadlngfinn (femoral artery) 1iu
stroke volume l@agA3 transpulmonary thermodilution da9n@pas Flo-Trac/Vigileo™ system uazgarnsfe
| % 1 wﬂ ° I 1] e 'Y A A TSR Alul =2
| technique lugthedwiu 214 Mo lagdsaliums anunndasvadaIasleudszriianldlunsanms
| { : : :
| 1Wasuuaeues cardiac preload WAT right atrium
A idad o da o ' r ] '
pressure waziFa i lifiitnsdalaniidayadiunianiy asu
aad a ' o % . ' o o =
Foulumstszifiumiaausuasdamsidmsw  dau NAMIANWLTINMIYN PLRT uazdanaiaeuuias
A9 o = S o < [ ' " . e
lums@inwitld PICCO® monitor uaz Flo-Trac/Vigileo™ 1Huasazvasen cardiac index (% Cl change) uaz3a
P v ' ' o v 3 s .
system ‘HGWU’J']‘iJayavl&lenmoﬂu @28 PiCCO® monitor Waz Flo-Trac/Vigileo™ system
v o a & o ° @ ' ' V) ve ' ° o, '
daimnevasmsanmitlsznauiy  wIude wuiwaf lesusnana huszsnanudnwizddnainia
e PR . Aa = 4 = ' v & Y o & ad
nanmiidas  JuiwvsslEnsinenduwadniie MIANIAUAINHLAZHAT LANNITIANIFBITTNL
dsziliuandrauiiniame (body mass index) WAz ANlidanuuandrsnulunsfasimafsuulasves
& {a o < 2 = ' ' o l '
WWNRIMY (body surface area) n13111 PLRT tJun1s cardiac index finanuluazenanuIwie udedsls
thzfiumslimmilusmssnndihoseneiiinu  fow anfieimsinmnds Wiemmbantdluamljia

mmnlunseadesliiome lumsanwitliléus=su

1anasa9 D
1. Michard F and Teboul JL. Predicting Fluid Responsiveness in ICU Patients: A Critical Analysis of the Evidence. Chest 2002;121;2000-2008
2. Heenen S., De Backer D and Vincent JL. How can the response to volume expansion in patients with spontaneous respiratory movements be
predicted? Critical Care 2006, 10:R102
3. Morgan P, Al-Subaie N and Rhodes A. Minimally invasive cardiac output monitoring. Current Opinion in Critical Care 2008, 319-326
4. Murray WB, Foster PA. The peripheral pulse wave: information overlooked. Journal of Clinical Monitoring 1996; 12:365-377
5. Sakka SG, Kozieras J, Thuemer O et al. Measurement of cardiac output: a comparison between transpulmonary thermodilution and uncalibrated pulse
contour analysis Br J Anaesth 2007; 1-6
6. Edwards Lifesciences. Edwards Vigileo monitor. http://www.edwards.com/ products/mininvasive/ vigileo.htm.
7. Edwards Lifesciences. Edwards Flotrac sensor. hitp://www.edwards.com/ products/mininvasive/ flotracsensor.htm.
8. Felbinger TW, Reuter DA, Eltzschig HK et al. Cardiac index measurements during rapid preload changes: a comparison of pulmonary artery
thermodilution with arterial pulse contour analysis Journal of Clinical Anesthesia (2005) 17, 241-248
9. Jabot J, Teboul JL, Richard C, et al. Passive leg raising for predicting fluid responsiveness: importance of the postural change Intensive Care Med
2008 The online version of this article (doi:10.1007/s00134-008-1293-3)
10. Monnet X; Rienzo M; Osman D et al. Passive leg raising predicts fluid responsiveness in the critically ill Crit Care Med 2006 Vol. 34, No. 5:1402-
1407
11. Monnet X , Teboul JL .Volume Responsiveness. Curr Opin Crit Care 2007 13:549-553
12 Co(:dray A; Romand JA, Treggiari M et al. Fluid responsiveness in spontaneously breathing patients: A review of indexes used in intensive care Crit
Care Med 2005 Vol. 33, No. 12: 2757-2762

THAI JOURNAL OF CRITICAL CARE MEDICINE

T N e R e e e N S e



