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B-Mode Color Doppler Power Doppler

Pulsed Wave DopplerContinuous  Wave DopplerM-Mode
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Read



認得出構造

心包膜？

出入口？

左右腔？

看什麼功能

左功能?

右功能?

瓣膜呢?

認構造 看功能

心包膜 左功能？

左右腔 右功能？

出入口 及瓣膜？









mnemonic POCUS for FoCUS

Hypo/hyper-volemia

Ejection

Aorta/valve      

Right chamber                    

Tamponade

Intepret

Pattern Recognition

Hall et al. Acad Emerg Med 2015



Subcostal Long Axis (SLAX)

LV
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LA



Subcostal IVC (SIVC)



Parasternal Long Axis (PLAX)

LV

RV

Aorta

LA

AV

MV



Parasternal Short (PSAX-MV) 

LV

RV

PML

IVS

AML



Parasternal Short (PSAX-PM) 

PM

Inf Wall

PM
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Parasternal Short (PSAX-AV) 
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RVOT

TV

PV

AV

RA



Apical 4-Chamber (A4C)

LV
RV

RA LA



HEART
mnemonic POCUS for Focused Cardiac Ultrasound

Hyper/hypo-volemia

Ejection (LVF)

Aorta/valve

Right chamber

Tamponade

Intepret



Tamponde

Effusion

Pericardial Effusion or Pleural Effusion ?

A

A

Aorta as a marker



Systolic 
RA collapse

Diastolic 
RV collapse

Tamponde

Effusion Tamponade is Clinical Diagnosis ! 



PLAX or SLAX    M-mode

Tamponde

Effusion



Plethoric
IVC

Tamponde

Effusion



Systolic 
RA collapse

Diastolic 
RV collapse

Plethoric  
IVC

Tamponde

Effusion



Pericardium

1. Pericardial
vs 

Pleural effusion

Tamponde

Effusion

2. Tamponade: 
RV Diastolic collapse 
RA Systolic collapse 

Plethoric IVC

SX4C  PSLA/PSSA   A4C



RV:LV
> 1:1

RV Strain

Rt Chamber

Equity



D-sign

RV Strain

Rt Chamber

Equity



RVW Thickness

>5mm

Rt Chamber

Equity



TAPSE (Tricuspid annular planar systolic excursion)
Abnormal Cutoff

TAPSE ≤ 17 mm

Rt Chamber

Equity



TAPSE

Rt Chamber

Equity



McConnell’s Sign

Rt Chamber

Equity



Right Chamber

1. Size & Function: 

RV:LV < 1:1; 
D-sign; 
TAPSE > 17 mm

Rt Chamber

Equity

2. RV dysfunction: 

Acute col pulmonale: PE
(McConnell’s sign)

RV infarction

SX4C PSSA PSLA A4C



Hypovolemia - Eyeballing

Chamber size ↓, Hyperdynamic heart, Kissing papillary muscle sign

Hypovolemia
Entrance



Size – 2D/M-mode

LVEDA
(VS > 20 cm2)

LVEDAI < 5.5 cm2/m2

(10-18)

LVEDD

Hypovolemia
Entrance

Kissing 
papillary 

muscle sign

< 25mm
< 10 cm2



Pitfalls-Small LVEDA

• RV dysfunction

• Concentric LV hypertrophy

• Constrictive pericarditis

Small LVEDA = Underload LV
Not necessarily Hypovolemia

Small LVEDA ≠ Hypovolemia



Fluid/Volume Status

1. Eyeballing: 

A. Chamber size ↓

B. Hyperdynamic heart  
(EF > 65%)

C. Kissing papillary muscle 
sign

Hypovolemia
Entrance

Hyper-VHypo-V Vasodilation

2. 2D/M-mode: 

A. LVED diameter < 2.5cm

B. LVED area 
< 10cm2 or > 20cm2

C. IVC size and collapsibility

(SXIVC PSLA A4C)



Ejection Fraction ≠ Stroke Volume

Ejection



PLAX PSAX-PM

A4CH SLAX

Ejection

Eyeballing



Eyeballing

PSAX-PM

Ejection

• Regional vs Global
– Inward Motion
– Myocardial Thickening
– Twist
– Longitudinal Shortening 



PLAXEjection

Eyeballing
• Regional vs Global

– Inward Motion

– Myocardial Thickening

– Twist

– Longitudinal shortening 



A4C

Ejection



a

E

E-point septal separation

EPSS ＜ 7 mm

PSLAEjection



EPSS > 7 mm   EF < 50 %
EPSS > 13mm EF < 30% 

MS/AR;    Septal hypertrophy;    Paradoxical septal motion

PSLA

Ejection



MAPSE < 8 mm ≈ EF < 30 %
(Mitral Annular Planar Systolic Excursion)

12 +/- 2mm



Fractional Shortening (FS) =
𝐸𝐷𝐷 −𝐸𝑆𝐷

𝐸𝐷𝐷
x 100%

PLAX

PSAX-PM

Ejection

LVIDs & LVIDd



LV Function

1. Qualitative: 

Eyeballing

(Visual Estimation Method)

Ejection

2. Semi-Quantitative

EPSS

MAPSE

FS

(Simpson’s)

PSLA PSSA A4C A5C



PLAX

Aortic Root Dilatation + Intimal Flap

Aorta/Valve 
Exit



Aortic Regurgitation

Aorta/Valve 
Exit



US for Aortic Dissection

Direct Signs

Intimal flap

Intramural hematoma

Indirect Signs

Ascending aorta Dilatation

Aortic valve Insufficiency

Pericardial effusion/ Tamponade

Aorta/Valve 
Exit



AR

Aorta/Valve 
Exit

AS



MR
Aorta/Valve 

Exit



MS

Thickening and calcification 

Doming of the anterior 
MV leaflet  

Aorta/Valve 
Exit



TR

Aorta/Valve 
Exit



Aorta & Valve

PLAX A4CH SLAX
1. Aorta: Dissection, Aneurysm

2. MV: MS, MR

3. AV: AS, AR

4. TV: TR

Aorta/Valve 
Exit



案例

• 69 y/o 女性

• BP 70/40 mmHg, PR 117 bpm

• 3L NS + CVC + Norepinephrine 

• Post-6 h ICU admission

還是低血壓



Obstructive

• Tamponade

• Rt Chamber

• Aorta/Valve

Hypovolemic
• Hypovolemia

• Aorta/Valve

Cardiogenic • Ejection

Distributive



HI-MAP

心包膜

右心

左心



Gardner, KF et al. AJEM 2018

2min ACLS

2min ACLS



Congestive

Heart

Failure

Gabriele Via et al. Critical Ultrasound Journal 2018



PSLA PSAX-AV PSAX-MV

PSAX-PM

SLAX A4CH

Acquire

SIVC



HEART
mnemonic POCUS for Focused Cardiac Ultrasound

Hyper/hypo-volemia

Ejection (LVF)

Aorta/valve

Right chamber

Tamponade

Interpret



FoCUS

Shock

Volume

Pump

Sepsis

Pericardium

LV

RV

Aorta/Valve

IVC

Tamponade

PE

ACS

IE

SPA2 Physiological

Resuscitative

Diagnostic

Symptom or sign-based

Procedure guidance

Therapeutic and Monitoring

Assessment

I A I        M

SHOCK
Subcostal 
4 Chamber

Sono-anatomy
(Structure/

認構造)

Hypovolemia
Procedure 
guidance

Subcostal 
Long Axis Ejection/LV Diagnostic

Cardiac Arrest

Parasternal
Long Axis Aorta/Valve Resuscitative

Sepsis
Physiology
(Function/

看功能)

Parasternal
Short Axis RV

Symptom or 
Sign-Base

AMI Apical 
4 Chamber Tamponade

Therapeutic & 
Monitoring

POCUS SPA1 SPA2 HEART PLAN


