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(prediction of fluid
responsiveness in pediatrics)
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amizdenlugithenunsinvmans® mnefls nneiissuulnadeuden liausavivihils
othafismerenudesnisveniedors 9 lusrnievesfihelurnedu Tnendhilvesszuulua
Hewdonilaun NsgUaAGen @15015614 9 wazoondullideetearlusene wasnsvrdn
thwigesdeanufise 4 lusumeseninifietdafisdas wWesumedngnnizden anduna
AN sUTuAmlugnssuiunsasiuazaaivansnng 9 wuulidldeandiau (anaerobic metabolism)
wagludennisveseivivdumaiseoly

azdenaunsanislssiamingardednvauznienamansvesszuulnaiowden (hemo-
dynamics) Bsfinasensidentiinissnungitiae Taevtlusinusssinnvaanedenaenlidsd”

1. Hypovolaemic shock \unnzfeniiiinansameniath Tnsiameirileglunaen
Fenluguaamanaun (intravascular fluid) o1aflanmsldaninsidetdviensidedensanan
3N

2. Cardiogenic shock Hunnedeniiinanndiorlaviauunnies liansnsauiia
mahalfnntuiesnwennudesmssenduwendedoss q lusrenieluvaeduls

3. Obstructive shock Junzdeniiiinaininisfnvansnisiuidensenanilasies
asrwieriesanstne awmiinuves Wy dudengadunasaidenunsen (pulmonary embolism)

aualudeslen (tension pneumothorax) vseundslutaationusiila (cardiac tamponade)
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4. Distributive shock LJun1zdeniiinanuasnidendrulaisvenssunninund
awmgiinutes 1wy fenannisnidelunssuaidon (septic shock) Fanatneinisuiognesuuss
(anaphylactic shock)

5. Dissociative shock \unnizdeniiiinainanuiinundlunszuiunisudosoendiau
mndiadeaundiudifofovesiinie auveiinulives wu nzdenssiizuussann (profound
anaemia) fi¥31nA% carbon monoxide 138 methemoglobinemia

ms¥nwiludesuresnmizfenununnussian fhidudenslinsmudeani®® s
MnMsAnsTAeTesiunsiiningesuaumnnnudi Jmzﬁ%ﬁuiu;:iﬂwnﬁnﬁwﬁ’m%ﬂqm 1A
duiusiudasnmaianizunsndeu IuuTuueuluvertheings snsnsiiamainnuvede e
714 9 AUl (end-organ dysfunction) LLazé’mﬂma‘ﬁ'Lﬁmqﬁuaﬂwﬁﬁaéﬁ@ Tneawedliomuin
AnasiiAu percentage fluid overload dunnndndesas 10 vesAmtnusndy (admission
weight) TulU®? luthgtuisBufiuuAnuesnisannisinuiearsi (de-resuscitation) iiofftae
fionmsmenamanivesszuulvaivudeniiasiiudn viefiduuzihlaiunslinisinusmeans
1uuu bolus therapy 1uc§ﬂaaqmsL’Jﬁjmam%ﬁ:ﬁmaz%aﬂmé’aﬁmmﬁmﬁamﬂﬂa (compensated
shock) wnldanusadhiisedeninsvmansingala™® iudu

MSTUENNSAEUELBIRENT N EE 1N (prediction of fluid responsiveness) 34l
arwddnluninisinuiiag tglunsdadulavesumdiiolinistnuideansih mnananse
yhugldigiisaznovausauaziionismisnamanivesszuulvaioudeniintu vienyali
ms¥nwideansih mnannsaviugldidiserlinevaues wasAnamzunsndeuainaniz

iy Ludy

y
N1SMBUAUDIABNTTSNWIA28a15UT (Auid responsiveness)
fdrfamumesithsfinouaussomsinmdeansih de Weliinisinudeaniuuy
bolus therapy W3 §thedl stroke volume 38 cardiac output Wadunnneulimssnunieas
10-15" Tnefinsfnuvislugtodnuasglngfisisnuassiuin® 0 feddangingeiu fifes
Usranueimilwiduilaznevausstonisinudsarni dofinusunmdasseiase Ydnusens
fio winvidedlvy#id fluid status Unflaelalldfingaathuar lildiinsdiuiu devalinissnw
é’hﬁmiﬁ%wu bolus therapy JraNTOLiNA stroke volume 3o cardiac output exnAI
Yowaz 10-15 Laue wnnddoddiasagaseneulunmswanalglifudewiaasedit Ussvnsuni
wdufneuauasiearsih (Aid responder) udlaldosmsmssnueasiiauely
nsUszidiunagnisiiuenisneuauesdentsinwidsasthluguasnunsneean;
AsBufufeUsyiRtaanaseneruierfunisussdiugiisneninsneemansi q 1u

wa

IngUseiRdAgineesiunssnwmeansifidemumulann stanasUsinaasinnlasuasauy
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Fausgthedhiumsinm ausavesmstnfiftheldsudfuasthiigiedeeenlunaondisfidniy
N1353nw1 (cumulative fluid balance) LLu’ﬂﬁmﬁmﬁfﬂé’hﬁuaaéﬂwﬁLﬁuéﬁuﬁaamaqmaa@mi%’ﬂm
Usinailaanefivensedilus udu diunsmsinsemedienenisnevaussonissnuaie
a15111? psidunisasaasameniteUsyidiu fluid status TasUsvidiu total body water 1y
ATITMIDINTUITNAINIINTG ASI9M lungs crepitations ATIVASIVUIAVOIFY WanFeS
third heart sound/gallop ©3533%1 sunken eyeballs/sunken fontanelle mmammﬁwaqﬂmﬁa
(skin turgor) wazUselliu intravascular fluid status W macrovascular Wy Janusuladin
ARANLTIVDITNAT TRTNTINITAUVDIRI wazUszLiiu microvascular %38 end-organ perfusion
T Wy UseillussaupnuddndivesiUae ns capillary refill time dusiu
midlefasanmuuumaneianldtuhlulunmssnwnieden® sewuin laiuugii
TunndldianizUszflarns19319neniiesog1an e lun19unen1sn o uausIanI1sin¥Inae
asih iesanilTenmaiiananldgs uiiusililifause 17 nsatene sufuadudnaudu q
dielnmsviniunemaneuaussomsinudeamstvhlfednausiuggnsies Tnesauusena 4 fanansa
thanldiflevhutsnismevausstenissnedsansingu wiseenldilu 2 Yssnnndn q fe
fudsiaeit litufursasmsmela (static parameters) wariuUsiidsuulainunsmsmela

(dynamic parameters)

fauUsNAen (static parameters)

FuUsiimed Wuduusiiavesiuusatlifinsdsuuladlumutiaasvesnsmela
mnsaarirsendunmsmeladiviomelieen lifinadenisudsundasivesiuuslunguil
Faudsing 4 Adnoglunaguil Téun

N. Central venous pressure (CVP) and pulmonary artery occlusive pressure
(PAOP)(12, 13)

Humemusuiildannisldaeauasndensilvgfine (superior vena cava) wie aneau
ensailaludmaenidenunsen (pulmonary artery) Ingn15¥nfn central venous pressure
11A551U (CVP_ ) axldirniiga z-point lefftheduganismelasen (end-expiration) urlagiialy
ué wihae monitor fiflldeglu paediatric intensive care unit (PICU) dwlng) azuanswaidy
ml,a?i%mmﬁﬁm z-point 91NMANY 9 cardiac Wag respiratory cycles (CVP ) FadoilndiAeatiu

AT CVP  30n

meas
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CVPyon : averaging the monitor
CVP} gag=reference method value CVP over several cardiac
and respiratory cycles

o E B CVPyap : measuring CVPMEAS
just after a transient withdrawing
of mechvanical ventilation

Zero
position

)
1

| CVPraL i CVP g corrected by
the transmitted respiratory
CVPMEAS pressure induced by intrinsic
PEEP

JUR 1 m3Tarnnasgiu CVP  dunagnAsaddign z-point””

an VP iuenfisarusuluiilaresunan (right atrial pressure, RAP) Fsaraziioudiann
Usinasvendenluilatosunun (preload) Bnsanils usainwane 4 nsfinufikiuamudn
CVP ldlaunsauseidiuusunns preload wsevhunenIsRevauetenIsShu it lRegausiug
tin \ilesanAnnuiy Cvp o1afimgslneiiguaglaliiuzinns preload gs (false high value) 16
Tunanensel wu pulmonary hypertension, right ventricular failure Hugu dlefiarsananuuama
nwufoRlumsguaitasninsnsmansiidamedonnnnishndelunssuaden asnudn duusih
dmsul wa. 2560 (a.a. 2019)™ Fafimsuuziililduunldunisiwdsuudaes CVP lunishnan
mM3snwgteaneg widuuztvesd we. 2565 (A.a. 2022) laiinsnantanslyd cvp ud us
ogslsfimalutiagiudsastingldmaudiu Cvp lunisussidiu preload agtie iosnidusuys
fldine Tnswuziildduwnltunswasuulawes CVP Tutisszeziamil o Wy deuway
wdinstinnssnw wnnndnsldan cvp Wen g fivasnandeslunisulana preload wiothin
FunemInevaLesensinvfsasilaense

d@un1slEA1 pulmonary artery occlusion pressure (PAOP) thi erdendnmsmenacans
vosvodlvaiii Weranussdndidugud fe annzfivesinavgails Aamfudunisaziviiduen

AMNAUUAIENIS AIUENNTT

Wiensivavesnseiaidonvienils unuel Q = 0 9gladn AP = 0 WUy nunedis Ausu
FumsaUmgANNtuUaemaiiuaudlUme visuUadn anuduiialandunasviiuauay

a o
NUAIENINUULDS

o+
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fevdnnsmenamansvesesinaidosduil tanimeusanemaeiigosns lunsdl
PAOP 4 Ahanusiusumns e PAOP uavAausulatemeiidenis ae annusuluiilarosans
@14 (left ventricular end-diastolic pressure, LVEDP) Falduseiiuad3unns preload wesilavies
a19918 (left ventricular end-diastolic volume, LVEDV) dafumiiunndaulaldlunsuseiiu
preload 1¢ Tnsendevinansldaeaurilaludmasaidenunsien udgafonslivoaguiiiels
nszuadenwinfugud wddsinArnnusuils

wsiogslsfinunsdnufiieadosiunsld pulmonary artery catheter faifugunsaifisin

42 pslafaneaiuiala pulmonary artery catheter liilg

HldlunegUlenunsvamanslsaiile wui
Hgandnnne lun1anseineaiudnsng wagdnsnisiinansunindeulugthe Yagtuluve

HUrenunsnvmansIngailuidlilaiinaslyd pulmonary artery catheter 1ntin

9. Fluid challenge and change of central venous pressure (ACVP)"”

usuusifldtunumay wazdndesdiu cold standard dwsuiUeuiieulunisAnu3de
AReestunsinensnovauesienssnssafEIsnseng 5 91AENANNIT AD AR
fu CVP avazioudernausiluilatesuur Faudsiunssiuausinnsveadenuiilatesuy
¥ FaenUBnmsidenlulavosuurniaeduusinns preload Aideansussduly definnsldans
driluvsinaes q diluilenaaey mngUredadiuTinnsden preload fish Anusuluwlaveuy
ey CVP axliivAsuudasnniin sihunedh fuiediazneuaussionsdnwdaasin lunanss
dna yndfihed preload figauda dieldansidlunageudufudnluilatosuurndeiiviang
fisnin azliemusuestilavosuuaiuazen CVP iuduogrann slunsdliien CVP iud
oghamniviiued fihelinevausstenisinuearniug

Freghisnsuazan CVP Aldlunisuana fluid challenge test wansly aseil 1 uaz

gﬂﬁ 2

A19597 1. Fegrensviazn1suUana fluid challenge test

Initial CVP Fluid challenge ACVP
2 MIUang
(un.Usan) (wa. Tu 10 wdl) | (uu.Usen)
<8 200 (3 mL/kg) <2 POUAUDINDNITINY (fluid responder)
8-15 100 2-5 wlanalaild 5o 10 wifuazyinnsussidiug
>15 50 >5 limouaussnean1sinel (non responder)
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(@ (b)
CO, SV
venous . ml

return |/min

Fluid challenge non-responder
SV increase < 10%

Right atrial pressure (mmHg) Fluid challenge

-4 0 4 8 12

JUN 2. uanamianni3ved fluid challenge test dunalunimdunisussiiulaednen cardiac output
(CO) 139 stroke volume (SV) Taemss lulldnisinan Cvp™?
duusz (A = B) Wunsvesithefineuauewionssne (responder)

dugalivan (C 2 D) Wunsvesfiedilineuauswion1sinwfieansi (non responder)

MnmdnMsAnaunaziiulédn msvi fluid challenge test and ACVP §f axdaaiinisly
ansthidnluudiaede uhnduluinalinnindeutunissnwde fluid bolus therapy lag
slufisliluaun 10-20 Seddnsrethminduduilanty fay wifdanuinaiioarilinde
amziiAuldlagliduiu lumanesiainge3sléinsinvuasiauisnsuasduusau 4 e

TviuensmeuausInan1TTNBIMEETUALLANLDN

fA. Passive leg-raising test and change of stroke volume and cardiac index (ASV
and ACI ) (16, 17)

PLRT

PLRT

NANN13Y04 passive leg raising test (PLRT) a1denannsiaeiuny fluid challenge test
namfe efievdnnamidenvesiinatesiavaulflussuunasaideadianuinamuasdiuasvos
$rame nduthghilavesitae udrisiansuasunases stroke volume (ASV) wiEensidesuniag
99 cardiac index (AC) 33013 PLRT flonaienléBnesnein auto-transfusion dsndnafunisls
fluid challenge 3NATeuen laeilvevinuvesnisvi PLRT taud azanudulunylvandsueas uae
NSUIARUYRINTZRNY

i PLRT fiarsana 3U7 3 Useneu Guseliiinedsdsurgausean 45 osm ¥a
A1 sV vide O Tusumisilfudfugudewinnismeasy ndsniliieuousuas snuty
45 g3 sidiunan 5 uiudaSeinen SV uide Cl 61 Mnduthamifalfinduamarudsunas

Tndur1 ASV. v3eA1 ACI  anuaisiu
PLRT PLRT
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45° 45°

Base line 1 PLR
£ N £ N
HR HR
BP BP
Sys Sys
SV sV
Cl Cl

3UN 3. uaneI8n1591 passive leg-raising test™”

fofved PLRT Ao anunsavihuazulanaldlufithawmnnideruveanisldfulsiieuula
M12935115911813 (dynamic parameters) #ng 9 1y gthemelasieiediviinasnismelausiay

S A vy N 9 Y a o 2 v
asdliinsd fUreiinngmlaiuRn g [Wudu

4. Stroke volume index (SVI)

N353 SVI @mnsavinlaniensiy bedside echocardiographyiﬂﬂiﬁi’f parasternal long axis
view Wionmman left ventricular outflow tract (LVOT) diameter fiau mﬂﬁu’mwm pulse wave
doppler Tu apical 5-chamber view Fan1A1 velocity-time integral (VTI) feg193sn1vinnaey

echocardiogram fauandlusui 4 wag U7 5

)

3UM 4. fMeg1ansmen stoke volume e echocardiogram™®
g8 N15IAK LVOT diameter e parasternal long axis view

271 N15IAY VTI eneluun pulse wave doppler Tu apical 5-chamber view
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a

79dl WioldA LVOT diameter wad Tihunwdaaduasadl () avaruisatrlumen LVOT
cross sectional area (CSA ) 19 ezt luwnualuaunisaeluil ieauanduai SV wazusaie

body surface area (BSA) Wiad i SVI sigly

CSALVOT =T X I‘Z

VTI
{em)

SV = CSApyor X VTl yor

|

Velocity (cm/s)

SV iTime(s:)
SVI = —
BSA

CSA (cm2) = 3.14 (D/2)2

SV =CSA XVTI

3UT 5. 85u1e35N13ALI stroke volume Tagld echocardiography™”

3. Corrected flow time (FT)
01fN5IneY echocardiography, fn FT_vaneis nalElulugng systole Tngruusu

PIAYTNTINTHHUVDITIL AIUFUNT

— systolic flow time
¢ 4/ cycle time

dmiuitunsgulunisinen FT. Tilen153neae trans-oesophageal echocardiogram

iadnnsinavesdenlu descending aorta #315019MN3UN 6 Usenau
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area under triangle

— = stroke dlsllance
s
i

= /

o 150 i

& /

8 /

> 100 :

9

Q

@

- 50 -

0

F 3
h 4
A
h 4

cycle time flow time

3UN 6. M50 corrected flow time #11¥ trans-oesophageal echocardiogram®

feaunsAnwinsiyen l—‘rcIuﬂWiﬁmEJmimauauaqmmi%’ﬂmﬁ’;aawiﬁfﬂuéﬂaaqms
neans wudn FT_ Husulsiifenuannsalunisimnensmeuaussiomsinwdea sl
anglunguiiheninsgmaniiildfidamilsaila (non cardiac patients) Wiy Tneiivdnnis
wana fo mngtedliiung preload i uiedmavaussienisinudeansiiog naniild
Tunsdiusfa (systolic flow time) axdu fio @ FT. MANIT 0394 Jundl wivngtheiiuianms
preload finnifissne warlineuausstonisinudesarsiuds i FT_ asem usvngUaedien
systemic vascular resistance figafiaun uifefiarwannsalunistusavesndunidela (inotro-
py) fiRAUNA fagyilvia FT. gratulduiy Ingliiedostumsiunenmsnevauestenissnw
Feansin

. Global end-diastolic volume index (GEDVI)

GEDVI vaneils Usannaideniitegluviasitalatis 4 fossaniu madsdn body surface area
MM GEDVI anansavinldlaendendnnisiiBendi transpulmonary thermodilution nanafie
dovhnisdaansthUiinesmils Afgamglsmamiadigiuniediae Tnessuunsuiatiunns
wazgamnivasanstnfiandnlu aniuldeslfansihgnmafishdindnlvalunauduidentiigumg
$1meUnd wddmsedumgamgiveadeniildndmndaniinlunay waunsosuwaildi
USinasvesdenndenisuauivsunasuiile wastundnauidiomuamdinnsvendensedy
Aeunsuaudely endendnnsinaaniannsathunfuauinnsvedendadu aife preload
%39 cardiac output 16 lnge1Aundnn1sues Stewart-Hamilton (thermodilution equation)

Asoluid®
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amount of indicator

(blood) volume = :
average concentration

o amount of indicator =+ average concentration

time
wazaglaguaun1sgaviedmsu thermodilution Awialuil fi

Vinjectate X (Tblood - Tinjectate) X K1 X KZ

CO = =
fo ATplo0q X At

Ao Usumsvesansinnanniy

injectate

1o

A a

., fo qumglidiuveudennounisnan

V
T
T Ao sumpivesansiniaadily
K
K

injectate 9 Y ) Y
1 Ao AAsdmTuANUEITUNIEYRE TN
. Ao ArsndmsuAsunisuarUSunsildeanlugunsalangaiuvasnien
NNENN15VBY pulmonary thermodilution fena1lazifiuin feedinisldaneaiu
vineaion g LivednansigamiiniingiUle uazrellddudyameungiidenaenisaas

IaeadenuwasdiuUaeme NTanNUn 7% Useneu

cve —

Internal Jugular / Subclavian '

Arterial Catheter
and Thermistor

UM 7. msldaunsaldmiunmsiausunnsidensie transpulmonary thermodilution”
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“.. Intrathoracic Thermal Volume ITTV =CO. MIT

CC‘CO Pulmonary Thermal Volume PTV =CO. DSt

@. Global End Diastolic Volume GEDV =ITTV -PTV

.@.‘ Intrathoracic Blood Volume ITBV = 1.25 GEDV

CC)‘@ Extravascular Lung Water EVLW =ITTV-ITBV
-w

JUN 8. AnuduiussEnIaSunasidensng 9 lae1nn1svi transpulmonary thermodilution”

9. Active circulation volume index (ACVI)

ACVI mnefls Usnmsidenilvaisusgluszuulnaiouiden msser body surface area
Faduvsiesduiineliinnseuadon (systemic blood flow, Q) Tnadeuluidsse Tongang 9
¥94519M8 NEVUNTIAAT ACVI onfemdnnsiiiondn ultrasound dilution Fandneadaiiy
transpulmonary thermodilution finanislluidesuuu (gmeaziBenlusinde a) nanfe fims
Snansazans normal saline flgaumgiisnane Gefianumiln (viscosity) uazaaaI3? (velocity) finnn
Wonundldienuneagaiuraenidensivg nasainuaesl normal saline wauiuldion
yesfjthsauAIIITIveLdoavdinatanauds Jansadudanudwnendudes ultrasound
iietheranufiiasulundummmumuiinesdenndaniuay wazthuvinauduaiy

Usumsidennaunisuausaldle

fanusiiasuulasniu93sn1snigla (dynamic parameters)
fulsiasuuammunsmsmglal enfendnnisves cardiopulmonary interaction
during positive pressure ventilation na13fe® Wierutanistiemeladideussiuuin asiing
vhlvSnasideniilvandugiilatiesuuan (preload to RV) anas dsvnalsifinisirlnaninanaia
UnAduvesiila Usinasideniilvandugidlaiesuurniiasiusiunsfiertutusiinesdenily
faonuarlvanduginlaviesuudng (preload to L) Fsazanasmuiuly waviileriugismsmela

gen anfianalunnsatiudu umsliadudsen o Aubeusasnunismelalidnnuulssu
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(variation) 1wy feanadlugadiemeladi wasddniviuludiommelesen Wasuuladiuma
aasmameglald sedumndieiinstiemeladndoussiuuinudmuidismusUsunuresuls
#13 7 geazuanin faenaedalinsmevauasiensinudaeanstieg (Sonn preload dependent
v fluid responden) Tumsmssdu mnidetemeladdoussiuuinudldnuindanuuususiu
YoIFILUTANN 9 hlarain Q"L'h&thu'wzmauauawiaﬂ’ﬁ%’ﬂmﬁwmﬁf’]LLE% (fluid non responder)
M3l dynamic parameters sina 9 4 wiagdinsfnwiuasAmkuzinmukuInnwUianasatu
11 @ansavuienismevausiensSnvdieansinléing static parameters finny uAn 31y
dynamic parameters fifedrindrdniidessifiolildrmudsiundedeuazuanalsgneos
Tnededrinddyiidediitelsiannsald dynamic parameters légndes Ao

n. ghedadasunstiemelameussiuuin wagliinsmelaies

v. el tidal volume Asfl Uszana 8-10 u1a./an./breath

A. gihedadlifinngiladuindame

1. fhedesliiwomsenitaainiuund liflmslaanmsidaviesinanis

3. gthesetiinnzanuduludesiosgeiinung

2. gthesadaiinnzanududonlulengs vienigiilaviosuiianudumen

¥, MsduuAdulsing 9 Adsuulasmmsasmanels feddrgeanuazaviand
Taanaseunsmelanseuneaiy

lngduusing o Ndneglunguil Niinsdnwiiuegrsnienddugiienunsivmansivinn

finsrusulilutagiu ddaseluil

9. Pulse pressure variation (PPV)

PPV i andemannisin®

pulse pressure Faduefuaaan systolic—diastolic pressure
e UsHUAY LV stoke volume waghUsHniufiuAugaveuvadduion ety e LV stroke
volume finsiasundasiununsasnismela e pulse pressure fardinsdsunlamiins
masmelaluse Tnensiuame PPV tu dualldainguns

PPmax— PPmin

%PPV = X 100

mean
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45 cm H20

Airway Pressure

120 mm Hg PPmax

PPmin

Airway Pressure

40
2 seconds

gﬂﬁ 9. uaRmIdNNNTIBNSAUIAAIULITUTIUYES pulse pressure (PPV)™ danmpn PP FiAn

Fuidleriugranistremeladndeussiuuin wasen PPmin‘17{Lﬁﬂ‘ﬁuLﬁ@ﬂi’]uﬁ’;ﬂﬂ’]iﬂ’]ﬂf\]aaﬂ Taelu

AL pulmonary transit time Useinad 2 Juni

8l. Systolic pressure variability (SPV), delta-up (Aup) and delta-down (Adown)

WuAdudsianansamuinlalaeeide arterial blood pressure waveform 915841310

'
a

5UN 10" Usznau agnuhiladmuusnlilunisaiuiniail fie
160
| P
Ay S e W Tea . e el
AtmmHg 80 1 PR A » SPencexp (reference)
Kj\} SPrmin
6.25 mm/s 0

;J‘Llﬁ 10. N5 arterial blood pressure waveform™?

End-expiratory paused systolic pressure \JuA reference MldlunsAwm

end-ex
S P Maximal systolic pressure fdnan cardiopulmonary interaction
ST Minimal systolic pressure idnan cardiopulmonary interaction
Aup Delta-up dANAU SP T P
Adown  Delta-down AU P o™ P
SPV Systolic pressure variability IngazansamuIdlAINaunIg

SPV = Aup + Adown
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8J. Plethysmography variability index (PVI)

Y

WuArduusianansasuanlaain pulse oximetry plethysmography lngendendnnng

ndeadeiun s SPV, Aup way Adown (3UN 11)* Iagaedifauusene q Mldlunisdmuu

PAT 1800 PP max

RE:!
L - R

Pulse Oximetry Plethysmography

J PP min
= J’A? EAPOIENE PRI R N PR N I S P P TR T IO iR
0.0

Arterial Pressure PLETHT-

POP max . 1 | |
| | PoPmin | | ihh |
\ | k% I i3

} ‘J'\‘ UL ‘ |

VbR R
IR
WAL (A
J I

gﬂ‘ﬁ 11. wanansld pulse oximetry plethysmography ten1senuanan PVI®?

UIN

POP
POP
PI

wa@ns pulse oximetry plethysmography Wiguiu arterial waveform Fanuand
mmﬂﬁwmﬁqﬁﬂumiﬁmsJmmauauam’ami%’ﬂmﬁfmmifw
waman19lY pulse oximetry plethysmography Wien1svIa POP
Lag Pl

min
mmwamfmqaqﬂsuamiww plethysmography AAnan cardiopulmonary interaction
mmmn"mﬁﬂqmmﬂsww plethysmography FAnan cardiopulmonary interaction
Perfusion index?” Anfildannsduinmsgaduuas infrared 1ne pulse oximetry @3
gunIalazAWINAIN [A1N13gaduLasues pulsatile blood (AQ)]  [Fn1sgaduuadves
non-pulsatile blood &g soft tissue u 9 (DO)]
Maximal perfusion index @1 PI a9gnannIIN plethysmography iAnan cardiopul-
monary interaction
Minimal perfusion index @1 Pl (ﬁl'ﬂejﬂmﬂﬂiﬂw plethysmography fiinan cardio-

pulmonary interaction

NFILUSVINUAT VY DLEIUITOUNIUIAILIUAILU SN DYINUNIENTNBUEUBIRDNITTNEN

Masule 2 MuUs A respiratory variation of pulse oximetry plethysmography amplitude

(%APOP) ez plethysmography variability index (PVI) fa1udun1s

o+
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POP... — POP,:
%APOP = “l‘;‘(’)‘P 8 % 100
mean

IS

4. Peak aortic velocity variation (AVpeak)

Wuafiagldainnisvi trans-oesophageal %39 trans-thoracic echocardiography e

a . L ﬁ ~ h b . (25) Y al VLI a aa 011 n:’lj (% | I3 o
pical nive-Champer view (E;!L‘ZJEJU UYDDEUIYITNITNEUUNAIINU) INKRIATAINULIIVDINTELLE

'
o

a a a . I & aAou vy = Y]
LERAVIBDNAINUTHIL aortic annulus Iﬂﬁﬁfﬁﬂ']ﬂ:]']llLi'ﬂm'ﬂﬂl@qqq{ﬂ%ag 161611143%]%131/1181%@8%14

LANLIAIUIURNENNTS

\" -V -
peak(max) peak(min) % 100

%AVpeak =

Vbeak( mean)

7). Stroke volume variation (SVV)
WuAdanansaauanlanienisvin trans-thoracic echocardiogram (81us18avLdenlaly
#18 D. stroke volume index) Iaglun1sauiuel SV tusdudaaman SV uag SV i

971 cardiopulmonary interaction Tu respiratory cycle Whgafiu WiotAIIAIUIANENATS

%sVV = 2max ~ SVmin 0
SVmean

3. Stroke distance variation (AVTI)
Stroke distance (velocity-time integral; VTI) Juaiilaannisinaie trans-thoracic
echocardiography Inenss fen199i1 apical five-chamber view” a1@u1dn#ian A1 cardiac

output = stroke volume x HR wagzA1 stroke volume = CSA_ x VTl ¢ailu 1A CSA
LvO LVOT LVOT

:
vesfUesneiiuduaini Jsaguldin A1 stroke volume udsdunsedudn VTl tuies
(aT1eazidentuinte 1)

Wadnan VTl LAYAN VT MUAsULUaIR11299501157 81 lUSB UL INULED 3911

ANNLALIAIUINTT AVTI AR lUAUELNSHUULAEITUNITAIUIN SV A

VTI..., — VTI_;
%AVTI = “\‘;‘;I 22 % 100
mean
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9. Inferior vena cava diameter variation (AIVCD)
Judndudsndafildainnisvin trans-thoracic echocardiography (Hideuveliussensis

maazLﬁmﬁﬁmsﬁﬂuummmﬁ) Weinruinves |VCDmax el |VCDmin N1TeUNMIMElaleseu

Weaiulanar @ansadnanmuammulseg o laauaunis®

IVCD, a5 — IVCDpin
0, — X
%IVCD IVCDpomn 100

unasy

nsvhuensmeuauasionisinwdsaniluithenusnsmans lsamedtanings
wuzthlivhnmsUssdulnensténmesmumnutss Himsldsuansin asateniedsadu uid status
Safumstifuusea q fifliierhuensmeuauesiensinudeashlildgniesususianiy

neunwnmdgsnwagliansiasadngsnnmegiae lnedwanadeliinisldasuiegsanmswa

Y Y
v

anlomainnmeunsndauananziiiulugiie lngrunavesiiudseing q lugtheninsnvmans
ffjdouldsummoililuunanud Waeisanmu a1siefl 202222272 {egdqudsiifinmsfine
NUNIULUY systematic review udImud1 amnsaldlumsviuienisneuauesenissnwiieans
ﬁﬂuéjﬂammammamﬂﬁﬁ‘”) Tewn ACVI (static), SVI (static), ACI  (static), ASV_ __ (static),

AVpeak (dynamic) ag AVTI (dynamic)
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[
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Normal ranges / cut-off
Parameters Abbreviations | Units thresholds Methods Remarks
responders | non-responders
Static parameters
Central venous
Central venous pressure CVvP mmHg <8-12 >8-12 -
catheter
Pulmonary capillal Pulmonary arte
. Y capiar PAOP mmHg <8-12 >8 - 12 i i -
occlusive pressure catheter
Stroke volume index™ SV mL/m’ <25 >25 Echocardiogram -
Echocardiogram
o Related w/ LV
Corrected flow time FT msec <394 >394 (trans-
¢ contractility
oesophageal)
Global end-diastolic volume s Transpulmonary | Volume in
o GEDVI mL/m? | 637 + 134 781 + 161 o
index thermodilution RA+RV+LA+LY
Volume of
Active circulatory volume 5 Ultrasound patient’s blood
o ACVI mL/m 46.2 + 11.8 533+ 155 o ) .
index dilution mixed w/ NSS in
1 min
Passive leg-raising test
Stroke volume change after
ASV % >10-15 <10-15 PLRT -
PLRT PR
Cardiac index change after
ACI % >10-15 <10-15 PLRT -
PLRT PRLT
Dynamic parameters
Pulse pressure variation™ PPV % >13 <13 Arterial waveform -
“2) ) Related w/ LV
Delta-up Aup mmHg N/A N/A Arterial waveform
contractility
W ) Related w/ LV
Delta-down Adown mmHg >2 <2 Arterial waveform
preload
Systolic pressure variation? SPV mmHg >5 <5 Arterial waveform -
Respiratory variation of pulse
oximetry plethysmography APOP % >15 <15 5pO, waveform -
amplitude™
Plethysmography variabili
ZO) srapny ty PVI % >13 <13 SpO. waveform -
index 2
Respiratory variation in aortic .
o AV % >10 <10 Echocardiogram -
blood flow peak velocity peak
Stroke volume variation® SW % >9-125 <9-125 Echocardiogram -
Stroke distance variation™ AVTI % >4 <4 Echocardiogram -
Inferior vena cava diameter
ANCD % >12 <12 Echocardiogram -

variation®”
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9il esnmisldsudsusazimidednianuanseiueenly nsnnusunmegdauwagiUae
idenlddmuusiilany Tildnafitalasfuedivaunsaluazimadaniinaunsavilalulssmeuia
Ty 9 wazdodninsne q vesthe fidsuveasuiluwmunimuimidlunmsdentdfmudseng o e

FIEYINNLNTIDUAUBIWONTTINYIIEAITUN AegUMuawalUl

o 52 °
yuhefeInsitug
ASADUALBIADNTSNEIRIBEITUN

1insshwn

o vunuUsyiinsldansih -
uagUszidiugy

lateyaiiisswe
® ATIIINNY

S
Toyalifisne

U5u ventilator 19lé Vi 8-10

Q’ﬂ’ml@ivimj"m ¥ ml/kg, enmanenaaiieiie 'meﬁ'ﬂmy
T 1189 spontaneous breathing, wazUsediugn
mela 4 v -
asradadnlufidoiiuvesnisly
dynamic parameters
® Dynamic parameters:
Lafle PPV, SPV, %APOP, %PV,
%AV, SW, AVTI, AIVCD
® Static parameters: CVP, PAOP, ®  Static parameters: CVP,
SVI, FTe, GEDVI, ACVI PAOP, SV, FT¢, GEDVI, ACVI
® PLRT: ACIPLRT' ASVPRLT o PLRT: AGPLRT, ASVPRLT
Tinnsshn

wazUszidiugn
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