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Regulation of Mean systemic pressure
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volumn, 1§18 stress volumn kst mean systemic pressure zifipng
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Regulation of venous return

VR (Q) (L/min)

Increase Pms

Normal

Decrease Pms
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Pra (mmHg)

mean systemic pressure fnafiu venous return 1189310 Pms Wuussdudumsiazyideandudngila
)
WU venous return

ANNTWN LNUX AD right atrium pressure AU y f® venous return visefiAe cardiac output, AMmean
systemic pressure UaaAUUNALATUTELNA 8 mmHg, 6 right atrium pressure dAniuRe 8 mmHg Aagliinnis
Tuia a8l pressure gradient, venous return = 0

Wla Pra fiAwwindu 0, VR(CO) 6 L/min daduaruni

A9t D19 89nN159Y VR TonnTu Aoy Pms, 81 Pms anad A1 VR(CO) 93anadnuin

Left ventricular performance

Improved systolic function

Normal
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iminished systolic function

Diminished diastolic function
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WeladuilaAau (Improved systolic function), curve U89 cardiac function ag shift Juuy, Wewladu
ftloas (Diminished systolic function), curve U84 cardiac function g shift asans, a1ns shift luneauw

wUainl diastolic dysfunction
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Classification of Shock
® Hypovolemic shock
- Hemorrhagic, non-hemorrhagic
® (Cardiogenic shock
- Myocardial failure, Valve failure, Conduction, Temponade
® Distributive shock
- Sepsis, Adrenal insufficiency, Anaphylaxis
® Obstructive shock
- Temponade, increase intrathoracic pressure, IVC obstruction, pulmonary embolism
® Neurogenic shock
- Anatomic, Induced

® Miscellaneous

- Toxin, Metabolic

® Mixed

Hypovolemic shock

Q (L/min) T 4 cardiacfunction

Hemodilution

normal

a- constrictor

Hypovolemia
Pms..

.

Tuauldad hypovolemic shock dlonny hypovolemia, stress volumn @aas, mean systemic pressure
anay, venous return anas, cardiac output anas dlesnanefing compensate Imﬂmimxﬁu endogenous
catecholamine = heart rate qudéﬁu, #1 vasoconstriction Wi cardiac output Talanansoufingule msshwgdaely
Mg hypovolemic shock 3adasl# volumn fifisane Wiy stress volumn, Wil mean systemic pressure
GRIL Tunmg hypovolemic shock agilAn cardiac output anas, right atrial pressure anas, pulmonary capillary

wedge pressure anad, SVR g4
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Cardiogenic shock

Q (L/min) 4

Dobutamine
Dopamine

normal

Endogenous

compensation
Dobutamine

Dopamine

normal

cardiac decompensaton
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1in91n3 cardiac decompensation, NnuuilFenAaluiila right atrium pressure Qﬁ"ﬁu venous return
a9uust cardiac output laiifisann nssnwnd 2 38
1) Dopamine Sinavilsalatusunnt wazding vasoconstriction, cardiac output 5@@;&%14 WazLAT
right atrium pressure Ejmy?ﬂ Tonaiin pulmonary edema %quﬁu
2) Dobutamine finavilvilatudafiu drunase venous return i vasodilatation viil#an resistance

#® venous return AILUAN right atrium pressure A¥UDININTIY dopamine

Septic shock

. A
Q (L/mm) Afterload reduction
Resuscitated
sepsis normal
normal

Unresuscitated

sepsis Myocardial depression

1An97N relative hypovolemia, microvascular leakage, myocardial suppression adl microvascular

leakage, afterload Fsanas WilaTadumlanau uallosand relative hypovolemia ¢e3sdl venous returmn anas
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cardiac output anad 1Ieiin1s resuscitate 8819LAEINE venous return weUU cardiac output gavule uitUdes

TiAn late septic shock az1fin myocardial suppression
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aqlﬂu early septic shock agilen right atrial pressure 13J'L“U§EJuLL1Jaﬁ, cardiac output qﬁ‘u, pulmonary
capillary wedge pressure anas, SVR anas d@ulu late septic shock awdlan right atrial pressure g4, cardiac output

anad, pulmonary capillary wedge pressure g9, SVR ¢4

Obstructive shock

. A
Q (L/min)
normal
normal
Inotropes
Volumn infusion
vvvvvvvvvvvvvvvvvv '( .
Tension PTX
Tension PTX \
Pra (mmHg)

ynNMmBEglU tension pneumothorax, 31 intrathoracic pressure g4, right atrium pressure ﬁdqﬁumﬂ,

venous return anad cardiac output #1 NSl inotropes 5@ volumn infusion Alslanunsaiiy cardiac output 15

N13$nw1Redan intrathoracic pressure lviaglun1izund

lunmg obstructive shock axdlAn cardiac output anaq, right atrial pressure g4, pulmonary capillary
wedge pressure A%39a4 , SVR g4

Neurogenic shock

Q (L/min) 1

normal
normal )
Dopamine
JPms —— Spinal injuly
Above T4
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\An1nd vasodilatation Laam%lﬂﬂmaeuiﬁ' peripheral vessel ¥1l# mean systemic pressure anad venous
return anas cardiac output 1, 813 spinal injury Wileslesysu T4 928 cardiac suppression Wilaaghnutiosas
cardiac output anad n151% Dopamine annsasiiy cardiac output it

lunmg obstructive shock 2zdlA1 cardiac output 6‘1;’1, right atrial pressure G‘l;’], pulmonary capillary wedge

pressure #1, SVR #1

Central venous oxygen saturation (ScvO,)
venous oxygen saturation g A1 O, MLUABLIAINNITZTUIUNIIANEAILA gas exchange, hemoglobin,

cardiac output, cellular metabolism fniin1siasuulasialadimisazyinlian Scvo, Waeu

Oxygen consumption(VOz2 ) = Da0: - DvO:-
= 1.39x Hbx CO x (5202 - SvO2)

Sv0, = Sa0 i
VP2 =202 (139 x Hb x CO

A9t A1 venous oxygen saturation AwA1ALD
Sa0, #n > hypoxemia
O,consumption(VO2) g > Fever, shivering, pain, anxiety, convulsion, fighting

Hemoglobin G‘ll’ﬂ, cardiac output Gﬁl”]

Physical signs of shock

High SVR SVR Low SVR

Venous pressure
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High venous pressure Low venous pressure

- Cardiac failure, - Hypovolemia,
Temponade, PTX Metabolic Distributive shock
CXR,EKG — —— — InitialRx =

-
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PAC
Adequate ( \_. Is DO, adequate for
perfusion? VO, (SvO02>65)?
Yes No No Yes
%
//
//
No acute Rx needed Ensure volume status
PCWP > 10
CVP>5
Hypovolemic e |
Crystalloid B ‘ ;
BT — — > Normovolemic
PRBC |
Measure CO and SvO,
4,CO, 1,SvO, Normal CO, \,SvO, A NCO, PSVO,
Machanical _ \],Contfactility Hypocalcemia Peripheral dilation
TIntrathoracicpressure  |schamia Hypoglycemia due to sepsis,
PE Methabolic Addison’s disease paralysis
Temponade _ Toxic Systemic HTN
Valve mulfunction
Tachycardia ‘
Inotrops until . .
: Inotropes chemical Treat infection
Inotrop until Rx Norepinephrine
Reduce pressure balance
Rx PE, valve Consider
Rx arrhythmia vasodilation but
do not Rx SvR

IABC/LVAD



