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RUSH for Shock



Shock Management



Frank Starling mechanism

LVEDV



Fluid responsiveness

↑C.O. 10 - 15%



Annals of Intensive Care 2012

Passive Leg-Raising Test



Techniques & Devices





LV outflow tract



LVOT



Velocity-time integral



VTI

CO=(CSA * VTI) * HR
Adult VTI : 18-22cm



IVC : RV preload
Diameter 1~2 cm   

Variation index: SB > 50% ; MV > 18%
IVC diameter (cm) Collapse (%) CVP (mean)mmHg

<1 > 50 0-5 (3)

1-2 NA 5-10 (8)

>2 <50 10-20 (15)



IVC variation 



Fluid responder ?



Fluid responder ?



Good

Bad

Fluid  
responsiveness
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FS (%) = 100  x
( LVEDD – LVESD ) 

LVEDD

NORMAL  ≥ 30% 

SEVERELY IMPAIRED < 20%

Fraction shortening
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SEVERELY IMPAIRED

EF(%)  ≈  FS(%) x 2    (ex. FS 30% ≈  EF 60%) 
(Simplification of Teicholz method)

NORMAL

Fraction shortening
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Fraction shortening
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EPSS
E-point septal separation >7mm : LVEF < 30%
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EPSS



Fluid  
tolerance



Mitral inflow Doppler



LV diastolic function



Algorithm for LV diastolic dysfunction



Heart-Lung Interaction



Heart-Lung Interaction



Carotid blood flow







Corrected carotid flow time

cCFT =  

Systole time / √cycle time



cCFT = 
282 mSec





To detect a positive PLR test  
(increase in CI ≥ 10%)

Ann Intensive Care. 2018; 8: 67.





Mitral inflow pattern
Low E wave 
= low PAOP 
= low LV preload



Tissue Doppler Image



Tissue Doppler Image



Tissue Doppler Image
Low E/Eh ratio 
= low PAOP 
= low LV preload



Dry versus Wet



Fluid Administration Limited by Lung Sonography



Obstructive



Obstructive



Obstructive



LV failure

Bilateral & Diffuse



Hypovolemic
FALLS-responder

Search causes



Distributive

FALLS-endpoint



Distributive

FALLS-endpoint

Intervention



Limitation









Pump 
Tank 
Pipe

HI-MAP ED



RUSH for Shock



RUSH for Shock

有無 
大小 
強弱 
左右



RUSH for Shock

有無 
大小 
強弱 
左右

扁漲 
變化

腹水 
有無

３A 
剝離 
栓塞

氣胸 
水腫 
積水 
肺炎



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



HI-MAPED



Resuscitation



Protocol

Hands-off



FALLS-protocol







Hemodynamic Management

IVC / Vein Lung Heart

HOLA: Holistic Approach


