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POCUS 
Point-of-care ultrasound 

“ultrasonography brought to 
the patient and performed by 
the provider in real time”

Moore, C. L., & Copel, J. A. (2011). NEJM, 364(8), 749–757



POCUS 

Care

Time

You



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

Anesthesiologist



Johns Hopkins Nephrology fellowship  

POCUS curriculum  

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

Nephrologist



I-AIM

InterpretationAcquisition
Making 
decision

Indication

Bahner DP, et al. J Ultrasound Med 2012



Anesthesiology 2017, Vol.127, 568-582



Nutrition ACS



Nutrition is the key to survive & success



Nutrition 



Curr Opin Clin Nutr Metab Care. 2012;15:174-80

  Goal: optimal nutrition



Curr Opin Clin Nutr Metab Care. 2012;15:174-80

to stop or slow lean mass losses



Nutrition indicators

Nutr Clin Pract. 2017



Nutr Clin Pract. 2017



  ICUAW 
  Intensive care unit acquired weakness

generalized weakness that 
develops during critical illness 
without other explanation

AJRCCM 2014



  ICUAW 
  Intensive care unit acquired weakness

Severe sepsis  
Difficult ventilator liberation 
Prolonged mechanical ventilation

AJRCCM 2014



MAC 
Mid-upper arm circumference

MT 
muscle thickness

US is reliable 
in edema  

Clinical nutrition. 2004;23:273-280



JPEN J Parenter Enteral Nutr. 2014;38:886-90

QMLT; Volunteers



JPEN J Parenter Enteral Nutr. 2014;38:886-90

Practical Intra-rater reliability



JPEN J Parenter Enteral Nutr. 2014;38:886-90

Reliable Inter-rater reliability



BMC Anesthesiol. 2016; 16: 119.

  MT: muscle thickness 
  PA: Pennation angle



BMC Anesthesiol. 2016; 16: 119.

  Lower limb muscles  
  prone to early dystrophy



  MT

  PA

Vastus lateralis muscle

Very  
early



  Critically ill patients

Lower limbs 
Muscle wasting  
Architectural remodeling

BMC Anesthesiol. 2016; 16: 119.



J Nutr Metab. 2017; 2017: 2767232.

Where to measure ?



Where to measure ?

J Nutr Metab. 2017; 2017: 2767232.



J Nutr Metab. 2017; 2017: 2767232.

Structures



Skin  

Subcutaneous tissue  

Lymph nodes 

Fascia 

Muscles 

Tendon 

Vascular structures 

Bone



RF & VI



Effect of compression



J Nutr Metab. 2017; 2017: 2767232.

1/3 position & 3 times



↑LOS

COPD  
with AE

AJRCCM. 2015; 192: 810-816
US



Relation of OUtcomes with Nutrition Despite Severity
—Round One: Ultrasound Muscle Measurements in 

Critically Ill Adult Patients

ROUNDS Studies

J Nutr Metab. 2018; 2018: 7142325. 



J Nutr Metab. 2018; 2018: 7142325.

Mid-point



J Nutr Metab. 2018; 2018: 7142325.

Adult ICU



J Nutr Metab. 2018; 2018: 7142325.

MT @ admission



Abdominal  
Compartment  
Syndrome

 ACS



Vicious cycle





Intensive Care Med 2013;39:1190-1206 



Intra-Abdominal Pressure (IAP)

 the steady-state pressure concealed  
 within the abdominal cavity 
 5-7 mmHg in critically ill patients



Intra-Abdominal Hypertension (IAH)

Grade IAP (mmHg)

I 12 - 15

II 16 - 20

III 21 - 25

IV > 25

New organ  
dysfunction/failure

ACS 
Acute Compartment Syndrome



IAH or ACS

Primary In the abdominopelvic region

Secondary outside the abdominopelvic region

Recurrent Redevelops

Malbrain ML et al.International Conference of Experts on Intra-Abdominal hypertension and 
Abdominal Compartment Syndrome. Intensive Care Medicine 2006;32:1722 -1732



Abdominal Perfusion Pressure (APP)

APP = MAP - IAP

Malbrain ML et al.International Conference of Experts on Intra-Abdominal hypertension and 
Abdominal Compartment Syndrome. Intensive Care Medicine 2006;32:1722 -1732



Abdominal compliance

△intra-abdominal volume

△intra-abdominal pressure
=

 the ease of abdominal expansion

elasticity of abdominal wall & diaphragm

Malbrain ML et al.International Conference of Experts on Intra-Abdominal hypertension and 
Abdominal Compartment Syndrome. Intensive Care Medicine 2006;32:1722 -1732

mL

mmHG
C



Low compliance

Normal compliance





Measure IAP



IAH assessment



ACS assessment





Evacuate intraluminal contents 
Evacuate intra-abdominal contents 
Improve abdominal wall compliance 
Optimize fluid administration 
Optimize perfusion

Management principles

5









Role of POCUS







3 consecutive days on IAH treatment



POCUS for ACS



POCUS for ACS



Stomach 







ETT & NG (Neck)



NG (stomach)



NG for stomach blood



POCUS for ACS



POCUS for ACS



Colon



To-N-Fro movement



Keyboard sign



String-of-beads sign



POCUS for ACS



POCUS for ACS



Dynamic 
Echo  
Drainage



J Ultrasound (2015) 18:343–348 

Effect of  
IAH on  

IVC & IJV



Nutrition ACS

MT@1/3 thigh NGT position 
Bowel content 
ABD content 
Hemodynamics



juice119@gmail.com 
FB: Emergency Ultrasound Training Center

The only limitation is your imagination 

mailto:juice119@gmail.com

