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21世紀醫師的視診器
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Butterfly iQ 
$ 2K
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WThere is one thing stronger 
than all the armies in the 
world,  and that is an idea  
whose time has comeY

Victor Hugo

POCUS\s time has come !!



POCUS



POCUS  
Point-of-Care Ultrasound

Rultrasonography brought to the patient 

and performed by the provider in real  t imeW

Moore, C. L., & Copel, J. A. NEJM 2011
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POCUS-急診緣由

症狀 
問題

雜

線索 
時間

少

診斷 
治療

快



POCUS 
處置流程

JHM 2015;10:120-124
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POCUS 
處置流程
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POCUS 
處置流程



Crit Ultrasound J 2018;10:25
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ICU 
POCUS 
Whatcs the point ?





HOW VALUABLE?Critically ill, shocked patient. Cause ??



?

TAMPONADE,  
EFFUSION

ACUTE LV 
FAILURE

SEVERE  
HYPOVOLEMIA

ACUTE COR 
PULMONALE

Critically ill, shocked patient. Cause ??



Acquire Interpret

I-AIM
Indication (Point)

Make  
decision

Bahner DP, et al. J Ultrasound Med 2012



FAST Fluid

Acute abdomen or Shock

Internal bleeding ?

CT/TAE/OP

Bahner DP, et al. J Ultrasound Med 2012



掃得到嗎 看得懂嗎

ST - MSK
Abscess ?

有差別嗎

Bahner DP, et al. J Ultrasound Med 2012



I-AIM





 病史詢問 理學檢查

POCUSY N

可以                                                      不可 
同步                                                      省略

急診



 病史詢問 理學檢查

POCUS

訊息                                                      不易 
有限                                                      執行

重症

POCUS



Fluid Sepsis Shock

DVT CVC Ileus

Dyspnea Nutrition Trauma





The Only Limitation Is Your 

Imagination 



Fluid Shock

CVC

Dyspnea Trauma



Fluid Shock

CVC
Dyspnea Trauma



$ $ $



$ $ $
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POCUS 

診斷

急診

監測

住院

處置

重症



Holistic approach

處置

監測

診斷





20170813 CCUS 





















ACEP 
2016 

12 核心 
 

5大應用

Nerve block 
TEE 
NeuroSono

Endocavity 
Contrast



Improved evaluation accuracy 

Better resource utilization 

Strengthened relationship
Ann Intern Med. 2018;168:HO2-HO3



British Journal of Hospital Medicine.2017;78:492-496



Procedures

Hospital Medicine Clinics. 2016;6:112-130



BLUE protocol



RUSH protocol



Little training & Great impact

J Fam Prac. 2018;67:70-80



J Fam Prac. 2018;67:70-80



Semin Dial. 2018 Mar;31(2):154-162

Johns Hopkins Nephrology fellowship  

POCUS curriculum  



Anesthesiology. 2015 Sep;123(3):670-82



POCUS常用探頭

表面 頻率 深度
目標 介面 視窗



影像優化3大重點

置中 對焦 高頻



    操控 6 大技巧

Sweep 
掃

Fan/Tilt 
傾

Slide 
滑

Rock 
搖

Compress 
壓

Rotate 
轉

X Y Z



    操控 6 大技巧

Sweep 
掃

Fan/Tilt 
傾

Slide 
滑

Rock 
搖

Compress 
壓

Rotate 
轉

X Y Z
掃

傾

滑

搖 壓

轉



Sagittal 縱 Transverse 橫 Coronal 側

3D 立體掃描



Why ? 
How ? 
What ? 
So what ?



Cardiogenic shock ?

Why ? 
How ? 
What ? 
So what ?



Pneumothorax ?

Why ? 
How ? 
What ? 
So what ?



Fluid responder ?

Why ? 
How ? 
What ? 
So what ?



Shock, then ?

Why ? 
How ? 
What ? 
So what ?



Why ? 
How ? 
What ? 
So what ?



Crit Care Med 2015; 43:2479‒2502 

Crit Care Med 2016; 44:1206‒1227 



ICU POCUS
CVC



用針的藝術



Success rates ↑ 
Mechanical complications↓

Procedures



Dynamic v.s. Static



Short v.s. Long axis



Off-plane 
Trace the tip



87 87

Tilt & Sweep



In-plane 
See the needle shaft



89

Needle optimisation

Rock + Compress

**





探頭垂直於掃描的目標物



Post-cannulation US 
Confirm catheter 

Exclude PTX



Dynamic US-guided IJ 
venous cannulation 



Dynamic US-guided  
FV cannulation 



PIV catheterization 
Conditional



Arterial catheterization 
Conditional



ICU POCUS
CVC

Lung







↓complications

Dynamic vs Static  
PLE drainage 

N/A



Dynamic vs Static  
PLE drainage 

N/A



Sliding Rule out
Comet-tail artifact Rule out
Lung pulse Rule out
Lung point Rule in





Interstitial & Parenchymal 
Lung pathology



APE with improvement



B lines & Consolidation



ARDS

APE

ARDS (APE as comparison)



PN & Sepsis



ICU POCUS
CVC

Lung

IVC



MV patient 
Fluid responder 

IVC diameter chang > 15%





ICU POCUS
CVC

Lung

IVC

ECHO
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2010

Pericardial effusion 
Global systolic function 
Marked RV & LV enlargement 
Volume assessment 
Pericardiocentesis 
TVP wire confirmation
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3W5V
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PSLA

Parasternal long axis
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PSSA

Parasternal short axis
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A5C

Apical 5 Chambers
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S4C

Subcostal 4 Chambers
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S2C

Subcostal 2 Chambers
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Pericardial effusion
1 ~ 2 cm



DA as a good reference

DA

LA

LV Ao

PLE

Pericardium



JHM 2015;10:120-124



Assessment of LV systolic function 
Therapeutic decision making 

Fluid & Inotropic/Vasoactive agents

Assessment of LV diastolic function 
Advanced 

Fluid & Inotropic/Vasoactive agents



DCM with heart failure



Hypovolemic shock



Diastolic dysfunction



Acute Cor Pulmonale 
Acute RV failure  

Pressure or Volume overload 
Systole: septal flattening, paradoxical motion 

Diastole: ratio of RVEDA to LVEDA



Pulmonary HTN 
Advanced 

PA pressure



Symptomatic PE 
Cardiac & Venous US 

Prior to CT for unstable p’t 
McConnell’s sign 





ICU POCUS
CVC

Lung

IVC

ECHO

DVT



DVT screening & detection 
High accuracy



RCFV LCFV





ICU POCUS
CVC

Lung

IVC

ECHO

DVT

Shock



Undifferentiated shock 
Narrow D/D 

Faster diagnosis 
Guide resuscitation 

Goal-directed protocol





Diagnosis & Intervention



Shock, type ?



Shock, type ?



Shock, type ?



ACS and AMI 
Advanced



 . Age not entered, assumed to be 50 years old for purpose of ECG interpretation
 . Sinus tachycardia
 . Probable left atrial enlargement
 . Probable left ventricular hypertrophy
 . Inferior infarct, old
 . Minimal ST elevation, anterolateral leads
 . Prolonged QT interval

20181434 21-Jun-2017 07:28:07
Dept: ER01

HR  101

PR  149
QRSD   94
QT  387
QTc  502

-- AXIS --
P   38
QRS    2
T   20

Order ID:57171172W

Standard 12- ABNORMAL ECG -

Not confirmedSKH - Unidentified Facility a100-10000-06)

I

II

III

aVR

aVL

aVF

Va

V2

V3

V4

V5

V6

II

Chest: 10 mm/mVLimb: 10 mm/mVSpeed: 25 mm/secDevice:  F 60~ 0.5-40 Hz W PH100B  CL P?



ACS and AMI 
Advanced

WM abnormality 
LV function  

MV dysfunction 
Rule out RV involvement 

Mechanical complications of AMI 
Prompt diagnosis & management



Valve for all 
New murmur 
Endocarditis 

Valve for expert 
Mechanical dysfunction 

Prosthetic endocarditis (Advanced)





Sepsis resuscitation 
6 hour bundle 



LV dysfunction, sepsis 
To guide inotropic therapy 

RV dysfunction, sepsis 
To guide fluid or drugs



ICU POCUS
CVC

Lung

IVC

ECHO

DVT

Shock

Resus



Diagnosis  
Assist resuscitation 

Prognosis 
Minimal interruption





VT/VF arrest & ROSC 
Regional WMA





TEE during CPR 
Advanced 

Intraoperative cardiac arrest





Great vessel disease & Injury 
Hemodynamic unstable p’t 

  
Proximal aortic arch 

Aortic aortic root 
Aortic valve 

Portion of thoracic descending aorta 
Pericardial effusion  

Pleural effusion 





ICU POCUS
CVC

Lung

IVC

ECHO

DVT

Shock

Resus

Trauma



Blunt chest trauma 

Limited value for  
blunt cardiac injury 

Unclear etiology & unstable 
Abnormal ECG 

Cardiac arrhythmia 



Blunt chest trauma 
Pericardial effusion 



Penetrating chest trauma 

Unstable → thoracotomy 

Stable  
↓  

free fluid & free air



Penetrating injury



36M, Traffic accident victim 
Blunt abdominal injury  
Tachycardia & Low BP

163





Splenic 
laceration

165



ICU POCUS
CVC

Lung

IVC

ECHO

DVT

Shock

Resus

Trauma

Abdomen



Determine  
the safest pathway





Mechanical Causes of  
Anuria/Oliguria 

Hydronephrosis

Suitability v.s. Ability





Acalculous cholecystitis 
GB wall thickening (> 3mm) 

GB distension (short axis > 4cm) 
Peri-GB fluid 

Sonographic Murphy’s sign







改變病人看你的觀點

視覺化 

即時性

改變你看病人的觀點



HOLA in Your ICU

優先 
問題

設備

掃描 
品質

訓練

流程 
改造

團隊


