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Sign of shock

1. Alternation of conscious
Oliguria
Hypotension
Tachycardia

Cool/clammy/cyanotic skin

A

Metabolic acidosis

7. Hyperlactatemia

shock wuatlu 4 Useian Tugthe 1 seenadidnuaeaes shock Ussinnengg sauiule

1. Distributive shock
2. Cardiogenic shock
3. Hypovolemic shock

4. Obstructive shock

Hemodynamic monitoring
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cardiac output, nsUsziliulaglyan venous oximetry

msinnsnevauevetiesdensiviansi (Fluid responsiveness)

® Systolic pressure variation (SPV)

Tugtheilasunisldiniasdismelasenuinisiufeuulaedrinnuduy systole NduRUSIUYTILIA

o

vaansvglatiu MinauuanaesEneeIaEn wazigaueInuau systole Tusenitnismeladuazeen

AWEIRU 1SeNNITUABULUASTIARTULIN systolic pressure variation lgAIAMULANAINTBY systolic pressure

ﬁfu%gmmmﬂu 2 @ Town
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1. Delta up Fstfusausvasusnveamameladindeniudu systole Bufidgeduaunsyitaiirgsiian T
Wisuilsuiumarmiulugsduganismelasen (end expiration) flesanlussninsnismeladiamu
aruslurosenifisduassiliidengnivoonann right ventricle (RV) Tusanuagvilariesdneifiuty
sznuindenfioonanilatesdreiusunannntu (left ventricular output)

2. Delta down fimsanasvasanudiu systole WawSsuiiisusuaausulugas end-expiration 1An
fosnnnslvavemasniensidngiila (venous return) anas Senuldluszeriaduslasunficves
systolic pressure variation Tugftheiildiaiestemelaliaasiiu 10 . Usev Tag delta down 119y
Fuiudlnensefunniznsasi (hypovolemia) warolddmiunsiungnisneuauesvesiesianisii
#15th (fluid responsiveness) Tuaauefinsivasunlames delta up o1vazlifinnuduiusiunniy
fandruas agdlsinalunsdiiieiifinisnuasuves delta up Faauenavenldhiiassetuiinizas

1A (hypervolemia) %39 {1 left ventricular dysfunction

>

Inspiration Expiratory pause

Arterlal pressure

time

rS—

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

Fig. 1 Arterial pressure variation during positive pressure ventilation without spontaneous effort

® Pulse pressure variation
HuauuanA1esEing pulse pressure nnilan uaz desftaslusewitinistismela 1 ads made

Aade (mean) U84 pulse pressure ﬁ’;ﬂaaﬂﬂlﬂ TneAn pulse pressure variation agdiUselevinin systolic
pressure variation lun1susna1z fluid responsiveness LiasanAdsnanazduiusiuaives left ventricular
stroke volume Taenss uenaniigaieinduaniifaniivasuonds fluid responsiveness TnsiamzlugUeilasy
MIININIY positive end expiratory pressure (PEEP) Fao1adien pulse pressure variation Lﬁu%uiﬁmi
\WasuulaawesAn pulse pressure variation a’mzam’ﬁmwﬂﬁﬂwﬁﬂﬁu responder 89n310 non-responder
el sensitivity ag specificity Use1ad 94 Waz96 % MuaIsu nsdifinunsiAsunlaves delta up 8891N

W3eKUeTdN1® right ventricular infarction N13Wa13041A1 pulse pressure variation 8193 lalaun3avIUNY

AN fluid responsiveness e
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Fig. 2 Pulse pressure variation PPV

PPmax - PPmin
PPV (%) = x 100
(A)) (PPmax + PPmin)

® Stroke volume variation (SVV)

wdnnsfeslndifesiuiu pulse pressure variation Ao ANAALANANISEWING stroke volume 7idn
fian war tovfianluszyiunstaemela 1 ads makeAuade (mean) vasen stroke volume Waaas iuenii
sensitive 79y uanfian1ay fluid responsiveness lusewinamsldenssiuamndan uay duiusiunsiasuudas
asAncardiac output ndsanailansihluudegesanginisusaidiulaglden SW azuenaie fluid
responsiveness luffthefifinsvhauvesidlaund I8fndnfasdill ejection fraction sidausiousndn uazdie
fifluunnveq left ventricle end diastolic area Tugflusswinenisudin osnnithemaiasfinmudsundas
delta up pg19naY Fearldduiusiuniag fluid responsiveness Ingnsdagazinuinnsussidiunisnevauas
U89 fluid responsiveness Iﬂﬂ@%ﬂﬂﬂﬂiLU§SULLUaa%aﬂ f1 systolic pressure variation, pulse pressure variation
wae stroke volume variation azidululufimmaiienty uaziianuduiusiunmsasuwlames parameter 3uq
WU ASANWIUSUIUB aortic blood flow, mﬁmmﬁm?{auuﬂawawaamﬁam inferior vena cava tJudu

aglsfmuAdsnaniivszansnmiunisusziunismevaussvesiUaesenisiiasiilaaninnislduseiduen

filling pressure U CVP 130/ pulmonary capillary wedge pressure 1Jufu

SVmax - SVmin
SV (%) = x 100
(/0) (SVmax + SVmin)/2
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Fig. 3 SVV Stroke volume variation

® (Central venous pressure

R LLiaﬁuﬂJmLﬁaﬂﬁﬂisﬁﬂﬁumﬁwawaamLﬁamﬁﬂmﬂuﬁiawﬁaﬂaﬂﬁduﬁamﬂﬁuéﬁﬂa JEHITEA
Tu great vein 2@ right atrial pressure lailAiu 1 mmHg Pressure Tu central vein %38 CVP UaNH9IAI1MILTY
maa@awﬁ%vﬁwajﬁﬂﬂuﬂm diastole Fudusatvun RV
end-diastolic volume (preload) Sneenils wazuendls back pressure fivnunadenain peripheral blood
vessel agnduandiviala

nskdana
Low CVP (< 10 cmH,0) %138 low Rt atrial pressure wlain lheaAnduldng Rt heart anad uansdn

#oans fluid 3e blood Wiy WiowUadn vasomotor tone anas uldlun1iz sepsis, spinal cord
injury, 30 sympathetic interruption ?J"u‘]

High CVP (> 15 cmH,0) ulai wilaluausavirlmdenluaisulas wu LVH @ poor ventricular
compliance); 711% volume-overload %38 pump failure mﬂml,wﬁu"] 19U pericardial tamponade, restrictive
pericarditis, pulmonary stenosis, tricuspid regurgitation, pulmonary hypertension, pulmonary embolism
intrathoracic pressure Py vl cvp aale 1w 1o, 1w, nszdunsed, positive pressure ventilator,

pneumatic anti-shock garment, tension pneumothorax

Normal CVP ﬁaﬂ@mﬁuaﬁﬂﬂim’]ﬂﬂﬁﬁﬂ Fadun1msiues blood volume, vessel tone, wag cardiac

function @sn1sgn1silAsuLUaIves CVP nasly IVF agfindinisgan CVP fadusgafied

Fluid challenge \Wumsuenauausaves Rt heart Tun1s3u fluid load (PCWP aguenile Lt heart 16

Ana7) Feusnlang volume deficit way pump failure

Table 1 Fluid challenge test

Initial CVP cmH,0 (mmHg) | Fluid infusion rate 10 - 15 min Evaluation

<10 (8) 200 mL Fluid response
- CVP increase < 2 (2)

- MAP increase > 10%

10 - 15(8 - 12) 100 mL
>15 (>12) 50 mL Not response to fluid

- CVP increase > 5 (3 - 4)

- MAP not increase
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81 CVP Ll < 2 uansndaler fluid 1eon 61 CVP 1 > 5 wanedn volume expansion LEaneaua?
01 CVP 1 2-5 59 10 Wil udadn CVP @1 il > 2 wanadn volume expansion LESWBLAD
194 fluid challenge $193uUN1AZHUIINAIE shock #38 volume expansion LileaWawaq (CVP Ly > 2-

5) 3elo1N5LERNIYBY cardiac incompetence LARTUY

® (Cardiac output monitoring
pulmonary artery catheter léigminldaus U 1970 uay (Hugunsaivdausniilédmiunsinyiina
cardiac output \flesnngunsniiiifesfavasenailiiiagtulinsiaugunsaifidu Less invasive was
noninvasive itenaununsT4 pulmonary artery catheter f?m%’uammmmﬂéEJuLLiJaﬂuQﬂaaﬁmﬁumirzhéfm
Ingianng major surgery wawiUevtn (critical patients) Qﬂﬂiﬂj‘ﬁ'w&m%’umﬁﬂ cardiac output fifiAsa
Snvarasioluil Taud damunhdede, msiariegiedeiies, noninvasive, lajai‘%ﬁuﬁaamﬁaQL%swwﬁm%“Uﬂ'ﬁ
7379 (operator independent), JAn1siUAsuLlasliagna3an13 (beat to beat) tagvusigunsaluansviiai

a1 inUiunuves cardiac output e InBLUIMINTEAUTEIAIN invasive vesgUnTal lau

Invasive thermodilution technique

1. Pulmonary artery catheter

1FENANN15Y8Y thermodilution Imai’mmimﬁ'aul,l,ﬂawaaqm‘mqﬁmaaLé‘ammaluﬂaﬂimhmamﬁﬁ
annsondundiasm (ntermittent) uay Sauuusteiiles (continuous) Fsfimsiinda thermistor fianeves
pulmonary artery catheter wazannsaLfisgauvnils awnﬁuizuuasi’mﬂa’]ul,l,mﬂ@hwaaqmmﬁ WAZAUINANT

[ [

\WasuuUases cardiac output aghasiawiies uenaniidianunsoTaen right ventricular ejection fraction (RVEF)
WL right ventricular end diastolic volume (RVEDV) , pulmonary artery pressureliz mixed venous oxygen
saturation (SV02) agslsfinugunsaifonaviliAnnnzunsndousnineuasdaiimannissfudonsouiieutu
Ustlowififanarldsusaiugunsaiifagndsalilddmiuiisunenguindu Wy fleiifimahouesila
duwan videdianzveauani iudu uasdndudesedegiifianuduglumslameuss msulana

2. Transpulmonary thermodilution cardiac output

214 arterial thermodilution @5U3n stroke volume wag cardiac output Faazld arterial thermistor
tipped catheter T3luviaonidon femoral artery ,axillary artery %39 brachial artery safunsld central
venous catheter tielddmsumsiaindu ldmiunstaduadasm dmsulszavsnmussgunsalviail
IndiAsaiu pulmonary artery catheter wazfodndugunsaluiia invasive wazglomainnizunsndoutioanin

uazlglavasnin pulmonary artery catheter Tunsaifinssnisatansliuiu
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Cardiac output and continuous oximetry
~ cable connectors where available

Proximal injectate portthisis for the cold
thermodilution fluid and for the CVP.
Historically, its blue

~ Proximal infusion port which you can give
drugs and fluids through, as it is in the RA.

" |PA distal lumen: this is for the PA pressure
transducer and the mixed SvO; sampling

' Thermistor connector: thisis for the
thermodilution measurements

—__ Balloon lumen:thisinflates the ballon.
" Historically, its red.

" Introducerwith side-port: the PA catheter
is inserted through this; it has a side port that
= | X acts as a rapid infuser.

Thermistor: 4cm

Balloon

PA Distal lumen

Proximal injectate lumen: 30cm

Proximalinfusionlumen: 31cm

Fig. 4 Pulmonary artery catheter

3. Lithium dilution cardiac output
Tndnnnsees dye dilution Tnen1s@a lithium chloride manassdendlaglasududeslinig central
venous catheter 3nUusEULALYITIATIwIMTUGBULUaa4 lithium Twdeslunilaviheiananmsgaiieni

sensor 71AAi7 peripheral arterial catheter lngisliaziinnugnaeslunsaiideniinay sensor HUTHUAT uay

indicator lufin1sgaymeluluuinaiinnisda wagsuniwes sensor

Minimally invasive continuous arterial pulse waveform analysis
Tutagduilgunsal 3 wilafianusaianisidsuwlasues cardiac output agaiiaslagdAsienain

arterial waveform laun Vigileo/ Flotrac ,PICCO uay LiDCO
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Central venous catheter

Injectate saline

temperature sensor .
/housing 3
1
[

T=EH

- PiCCO Monitor

g Temperature sensor

Pressure transducer

Arterial thermodilution catheter

Fig. 5 Cardiac output measurement with a transpulmonary thermodilution method

4. Noncalibrated arterial pressure — based cardiac output

Vigileo / FloTrac system agld pressure transducer aflaiiteit (FloTrac) siaitniiu peripheral arterial
catheter #iUSiaas radial artery brachial artery uag femoral artery Tnglasndugos calibration Faagsinis
AT arterial waveform uazdoyarieueUie Taudaiuinysuiuves cardiac output 99 20 Wi lny
FumianA1 stroke volume filé way Shsmaiduvesidlavesting edlsfinuiBiidohiaaeuszns
gun Yadedifinasie vascular tone 1u Q’ﬂwﬁ%’ums%’ﬂmé’wm inotrope %38 vasopressor , AMNATMNYDIYDY

arterial waveform 3e arrhythmia Judu enavinliaiilaligneasiin

Edwards Lifesciences™

Fig. 6 Calibrated continuous arterial pulse contour cardiac output
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5. Calibrated continuous arterial pulse contour cardiac output

I3 o & v ° . . ' v ° a ¢ '

Jugunsalidndusesiinis calibration deunsly uagvin1siasevistroke volume 9ndIUveY
systolic phase v84 arterial pressure waveform @13U pulse contour cardiac output system (PiCCO) tay
9IRENANNI5VBY transpulmonary thermo dilution Tuwauz# Lithium indicator dilution cardiac output (LIDCO)
Tagld lithium dilution d@3Un1s calibration wagvisaesisren15n15¥i calibration Wuszey Tnslanylunsdld
fnsiUAsunUases vascular compliance W GURe7iin13e sepsis 5o TuseninerfnnamInnsi
cardiopulmonary bypass 1un153ne1 cardiac output ageseiiies de1innsldaunsaliiudeaiuiu

Vigeleo / Flotrac system

Less invasive technique
Hagtuldfinsiaugunsaivanesiia ifdnumevas less invasive w3 noninvasive qunsaiuanil léun
6. Transesophageal aortic doppler ultrasound
M3 cardiac output Inenisiannusivendeniiednielunasaiden descending aorta lngld

Y o w

Doppler probe uazam150fA1WIUNIAN stroke volume agnslsinudediinueisi toua TdanunsaldludUed

o °

ANuRnUNAveIasnas(esophageal disorder) Maymuesnssudaan, SndudesuSusiumiaes probe

o o

Ao =

Juszey, feserdeififianudersy, lussuivinidauiinu aorta 019azUseiliunaldenn, uwazdnagyilelu
ism’mmsﬁ’@LLasQﬂwlé’%’umﬂdviasdaamaimvhﬁu wonanilladenansaldsauifu transesophageal
echocardiography

7. Transesophageal echocardiography

anansailAs Iz cardiac output InegMsiUABuLUAINYIAYES Left ventricle Tutasineves
systole Wag diastole 3o Tnlagld Doppler flow USKIad ﬁy‘u aortic 39 UL left %30 right ventricular
outflow tract Fsaunsatnanuiduasituiinifausnaiidenlnain lneausadsediulusznieuasndarige
1§ venanniidathelumsitagunigiivalatnstuiiaund (wall motion abnormality), UsgliuN1591191U994
ventricle Idluszwierngin ognslsfimuedesdiotifosordodléfifianudung wasintosdlefifiussaninmd siufls
Amrunsndeufionaintuldainnisla TEE probe

8. Pulse dye densitometry

Taennsand indocyanine green immaendens udodeirsssiefifnusnadatsin duiaulasnn
21 pulse oximetry WilgAasEiUsinames indocyanine green luvasnidonsn aehdlsfinunmsiidenluides
108 MINNIVARIVDIVDINABALEDR, Qﬂaaﬁmsmﬁaﬂm, Lasiadnedn m%ﬂé’mﬁhjgﬂﬁaa

9. Bioimpedance cardiography

nsnsgduinemenszualniifiduazai Tnon1saedes electrical bioimpedance TiuFanmsns
an uaz Aeswimaanudunuuemeniiudsuuladly lviaunsamen stroke volume Idegnssaiios
ogulsfinuenilfiuieuiisuiuthermodilution analdkaiiliutueu wastosavesmsldgunanid 1¥ud fuaei
TutnenAnUng, Q’ﬂwﬁﬁmax pulmonary edema #3® intracardiac shunt videtawilafinaunfonaayiinasie

AATale
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Fig. 7 Bioimpedance cardiography

10. Partial carbon dioxide rebreathing
f® noninvasive cardiac output monitoring (NICO) system @slguannsues Fick method Iagldnas
AATwIiUIUI Vs carbon dioxide Wy uiITReIIAR A13¢ rebreathing WannsiURBULUAES carbon

o

dioxide fignMdnoon WaLAIULANAIYBY carbon dioxide content NM5IATIEYIAN CO, lnaldinIog

Y

mainstream az airflow sensor ¥lansaruaUSinawes CO, nelusteneuas Tudenuwns [UIET
aun9nUssiiy cardiac output IdAeutsusiuguasgnios dodrinuesisl WWud 14ldamyluiieilaviere
melawhiiy vie faeiifilgmussUenstansldaiilsignios

11. Ultrasound IVC

RNMENN157 Inferior vena cava (IVC) diameter duusiudnvas Central venous pressure %ﬂgﬂ THdu
iw3awszdiunniilusiene Y1u1gn13nsIvunes IVC ¢ Ultrasound Taedindnnisfievwnves IVC 18uld
Tuswmnadeafudsuesidestuszutlnadoy waznsmelamuundfifanusuduavvemsen vliinns
WasuuUaseaua IVC

BmsTa wugthlild curvilinear transducer yasuLiBIUSHI Subxyphoid islWifudnwae Sagittal

[

view 984 Inferior vena cava 71s01U Right atrium Iagdin?siini Cavo-atrial junction 2 cm lagdn1s wUanans

Table 2 Ultrasound IVC interpretation

Expiratory IVC diameter (cm) and change Estimated CVP (cmH,0)
<15
- Total collapse 0-5
1.5-25
- >50% collapse 6-10
- <50% collapse 11-15
>2.5
- <50% collapse 16 - 20
- No change >20
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Venous oximetry
Mixed venous oxygen saturation (SVO,)

iumﬁﬂmﬁﬂawﬁﬂiuswzL?uLLiﬂ sihfamunsUdsuulaesdyaadn, Usinamesdaane,
filling pressure WU central venous pressure, pulmonary capillary wedge pressure ugu Wleuszdiuns
novausstenIsinw eglafimuiaiine wdil aseglunasiund enanuindirsswunisiinng
global tissue hypoxia Bstsuanigienguiionafiszuulvadeuladnfiiaunfawhliinanuinunilusedy
waanun Tunsdililésunsudluenaazihlugmeiamuweseteasng lusrniedumad 1 mixed venous
oxygen saturation (SVO,) LﬁuﬁmﬁﬂﬁLLamﬁammamammiwmmz‘mf’mmmﬁaﬂmiaaﬂ%wu( oxygen
consumption) uag mi’s‘iﬂaaﬂ%LﬁlulﬂLgﬂﬂLﬁaL?jaﬁhﬂﬂ (oxygen delivery) snunfiaziviniu 75% Adanaiias
wUIHURNSINUAT cardiac output, 52AU hemoglobin LAy oxygen saturation LazwUINNNUAUAT oxygen delivery
dmsunsiUdsuwlaiuesan SVO, Sanudduniiiesninnuindien VO, anauvide 50% avmsaan1ey lactic
acidosis ay 1A < 25% LﬁaL?J'ashm ananeld egalsfimunismean SVO, fidedinnaneUszns wu fosgn
180A970 pulmonaryartery catheter (PAC) 1101973, Umamamwaﬂuﬁ%mﬁaﬁmmsau, \w3silodaslasums
calibration fignsfes lusfu feduTafimsinyir1uas central venous oxygen saturation (ScVO,) Tnstlagiiudsd
nsfnwilaglénisgaidenain central venous catheter ileAsesiviiinavessendiauiigniléluanidens

ANFUINMNAIUUUVDI519N8 bAwA SVC wazaued

ANMUFUNUSTENIN SCVO, Uag SVO,

VO, iudendigaann pulmonary artery catheter Sadudenfindumnanndausieg Y0e3IMER IR
FalaeUnAinuinusuna oxyeen saturation Tumasaiden inferior vena cava argendn luvaeniden superior vena
cava fatiuAn SVO, Faileingandn ScVO, Useanal 2 — 3% *389193zUANANNTURY 5 - 18% ogdlsAnuduiugd
oradsunladlulufihedildsuenssiuanuian, flhsuinduiidss viegtaesiioglunng shock enanuinen
VO, fiAnanasly lesnniladefiensinadsundasSinandoniiluide saues #3on1s57 metabolism vesaus
anas satiuen ScVo, 8138A1g9N31 SVO, 9 6% LLﬂdﬁ]ﬁ]ﬁgﬁué’qLﬂuﬁamamﬁuﬁamﬂsﬁm ScVO, WNUAT SVO,
dornaniaesagdeutulndifssiulunmsund uazenmasfinamuusnsstuannaumiinanlidneiu egls
Aalunsaifisneine sanmidntumsiUdeudasesdiaesiidinadinnuduiudluimmaient uasnns
Usziliulpglden Scvo, thagaunsauenaudiussening oxygen supply hag demand 183319n810AI129)
Tnemuihdasdures SCVO, wnndn 70% nuihitheiiasnsdedintesnin egaiifoddry Haasfiarsan
32ufUA1 mean arterial pressure (MAP) @z central venous pressure (CVP) Jaguusinsfinwagld Scvo,

dmsuiinnunsSnwEUle sepsis 138 septic shock waglugUaeansunsHdn major surgery

Endpoint of resuscitation
TunmgdarsranmanianisdunusuuldldeandiauinlminnsnauinLaznA1I2 1A 9NTLIUTY
& ) < & ° v a o ° I a A v & A Py
WszartudmuNeYeINsinwnsdenns nMsviirssuuluaisunduuinnuduunfiiieitilaalasu

20NTAUNNBINaNINdULRANNTFUA UL TTD DN TLAULAL ATANITAIYBINTALAARNAIUAL
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aeden WldAnanseduanuduladindufivsegnaien Ssfinaves regional hypoperfusion 31nn158M
maduesdorludededuuaetadunaunmnuimaondeninuniviafafoudondng gatuluaenidon
dmuane (micro thrombi) 5217k cytokines uay mediators sieaInanazden liaadihoondauuay
asosnnen WHLFRwiidenlugwadosaiomae mazartu lumsinwdesfiarsants Macro was

micro perfusion TUnsauiiu

Table 3 End point of resuscitation

Systemic / global

Lactate
Base deficit
Cardiac output

Oxygen delivery and consumption

Tissue specific

Gastric tonometry
Tissue pH, oxysgen, carbon dioxide levels

Near infrared spectroscopy

Cellular

Membrane potential

Adenosine triphosphate

Global perfusion lunsndiiniifaldazain Ao seiuarusmdladin Whnnednwsedu MAP 1N 60 -
70 mmHg MR8 MAP unusedu SBP 1ieda1n MAP Sanuduiiusiusedu autoregulation voseiuesing
11NN UBNDINTEAU MAP LA D9UTZLIUDINITUANININTEUUANN LU Fuae JaanzeantastazUaiailowii
Bu saiadesfiasantiadudug $amde fil Cardiac output (CO) amnsaldfnmuuazgnisneuaussonsli
miﬁwﬁa vasopressor imﬁ’:ﬂﬁﬂmmﬁﬂmm oxygen transport ey tissue oxygenation LU oxygen delivery
(DO,), oxygen consumption (VO,) lag oxygen extraction ratio (ERO,) Fapn5197 4 A1 CO anansataldlngds
non-invasive Lt A5 echocardiography ‘17?& transthoracic Wag transesophageal %3970 electric
bioimpedance 1ag pulse contour analysis iwﬁgﬁ%‘ invasive Iagld pulmonary artery catheter ?z'jﬁmlﬁﬁy’muu
afip311 WU 37 thermodilution wazuuungenLIan @ hemodynamic parameter #139 uanslun15197i 5 Mixed
venous oxygen saturation (SvO,) Lﬂuﬁﬂaaﬂ%wuﬁmﬁaagﬂuLﬁamﬁﬁaudaulﬂﬂ/\lanﬁﬂam Tololnonsldanoaiu
WilaA1uv1 (pulmonary artery catheter %39 Swan-Ganz catheter) Solgrauvutinsuaznasaalngld
fiberoptic oximeter A1 SvO, Tuifuszsusendanuludondlulnadu mudeinsesniauyessnme wazsesu
Cardiac output Fernirsuenanudiiusseminmsvudiosndauuaznisldoondiaureiioidodudans win
fiadenuaniidsludesviaiedediutarsddluldun Aundives SvO, 9E521319 70 - 75% lugUae shock R
fimsdamafuesdesiuilededuatsmisian svo, ﬁqqﬁuﬂdwﬁﬂaaﬂdugu Fathinn SvO, flesnnda 70%
LLamﬁqmssuua'qaaﬂ%mulﬂgiﬁaL?jaa'auﬂm&mﬂwiaa aslasunsudlvegenasufiedinnsuudseandiauluss

K ooA ' . & ) o a a ° '
L‘Ll’e]LEJ’r]ﬁ’JumN‘] central venous saturation (SCVOz) L‘Uum‘im31%?@386\U@8ﬂ%ﬁ]1ﬂ.141ﬂﬁE](ﬂLaamiﬂﬂ,‘ﬂﬁg GREMPT)
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A5 dAlRdeN1a CVP line FsazaInninnisin SvO, dnsAnwiuSeuifisuinanunsald Scvo, nauwnu SvO, 1

Ingnunaunsakian Sevo, Wuthwanenilaluns resuscitation

Table 4 Oxygen transport parameter

Parameter

Calculation

Normal values

Arterial oxygen content (Ca0,)

Venous oxygen content (CvO,)

(1.34 x Hb x Sa0,) + 0.003 x PaO,
(1.34 x Hb x SvO,) + 0.003 x PvO,

16 = 22 mL O,/dL blood
12 = 17 mL O,/dL blood

Oxygen delivery (DO,) (Ca0,) x COx 10 800 - 1,600 mL/min

Oxygen delivery index (DO, DO, / BSA 520 — 720 mL/min/m?
Oxygen consumption (VO,) (Ca0, - CvO,) x COx 10 150 - 400 mL/min
Oxygen consumption index (VO,l) | VO, / BSA 115 - 165 mL/min/m?

Oxygen extraction ratio (ERO,) [1 - (VO,/DO,)] x 100 22 - 32%

Sa0, = oxygen saturation in arterial blood, PaO, = partial pressure in arterial blood, SvO, =
oxyeen saturation in venous blood, PvO, = partial pressure in venous blood, Hb = hemosglobin, CO =

cardiac output, BSA = body surface area

Table 5 Hemodynamic parameter

Parameter Calculation Normal values
Cardiac output (CO) SV x HR 4-8L/min
Cardiac index (Cl) CO / BSA 2.6 -4.2(L/ min)/ m?
Stroke volume (SV) CO/HR 50 - 100 mL / beat

[(MAP — RAP) / COJ] x 80
SV [MAP — PAOP) x 0.0136

700 - 1,600 dyne.s / cm®
60 - 80 ¢ — m / beat

Systemic vascular resistance (SVR)

Left ventricular stroke work (LVSW)

HR = heart rate, BSA = body surface area, MAP = mean arterial pressure, RAP = right arterial pressure,

PAOP = pulmonary artery occlusion pressure
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