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Traumatic rupture of the coronary sinus following blunt chest trauma.

Conclusion : We also confirmed that early detection and treatment of the 

cardiac damage significantly affected the results of treatment.

Kim et al. J Cardiothorac Surg. 2014 Nov 20;9:164.
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EFAST 

(Extended Focused 

Assessment Sonography for 

Trauma)





Direction

• Simple

• Non invasive

• Portable

• Fast

• NEXUS trial (National Emergency X-ray Utilization 

Studies)

Am J Emerg Med. 2023 Mar:65:53-8.

SAFETY



Utility

• Ultrasound

• FAST/ EFAST

• Ultrasound Life Support ?

• Ultrasound Organ Preservation ?

Trauma 
series

Chest CT Angiography
Definitive 
treatment



FAST

• 1990’s blunt abdominal trauma

• Minimal amount of fluid

• High sensitivity

• High specificity

• But, low sensitivity in specific organs ( <50%)

• Helps determine the need for angiography, CT



Chest trauma

• Focused on chest wall (rib fracture)

• 1980s, diagnostic sub-xiphoid pericardiostomy : evaluate for a 

pericardial effusion following a penetrating injury to the thorax

• Resulted in many negative procedures

• Unnecessary procedures versus life saving chance

Surgery 1990; 108: 676–9.
J Trauma 1999;46: 543–51.



Ultrasound in chest trauma

• Trauma field of General surgery 

– Solid organ protection

– Spleen, liver 

• Trauma field of Chest surgery 

– Fluid status perfusion assessment

– Not only solid organ but also function evaluation

– Central organ maintain



Indication

• Penetrating heart trauma 

• Blunt chest trauma 

• Thoraco-abdominal trauma 

• Chest skeletal trauma 

• Undefined cause hypotension

Rev Bras Ter Intensiva. 2010; 22(3):291-9.



Thoracic injury?

• Ultrasound evaluation : when CT can not taken

– High sensitivity and 97.3% for detecting hemopericardium

• Lung parenchymal and pleura injury

• Combination of echocardiography : shock 

• Procedure: central venous catheter, tracheostomy

• More and more…

Chest. 2006 Aug;130(2):533-8.



OR



ATLS

• Advanced trauma life support : USTLS



FORESIGHT

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



Blunt thoracic trauma

J Trauma Acute Care Surg. 2018 Jul;85(1):113-17.

• EFAST combined CXR

• 15 years

• N = 1,311



Blunt thoracic trauma

J Trauma Acute Care Surg. 2018 Jul;85(1):113-17.



Blunt thoracic trauma

J Trauma Acute Care Surg. 2018 Jul;85(1):113-17.

• Motorcycle collisions and AVP trauma, 

missed injury based on EFAST and 

CXR is significant. 

• A population in which CT scan of the 

chest can safely be forgone remains 

undefined.



Initial assessment

Injury. 2018 Oct;49(10):1774-80.

• French

• N = 756

• Blunt trauma = 91.3%

• Chest trauma = 56.9%



Initial assessment

Injury. 2018 Oct;49(10):1774-80.



Initial assessment

Injury. 2018 Oct;49(10):1774-80.

• Pelvic AP had a minimal therapeutic impact.

• In those patients with a normal LUS, the CXR marginally 

affected the management of patients.

• LUS based strategy involving or not involving a CXR before 

the WBCT should be investigated in RCTs.



Blunt thoracic trauma

Ultrasound J. 2020 Aug 4;12(1):36.

• Sonography versus CT scan

• Blunt chest trauma

• Bedside exam

• N = 157



Blunt thoracic trauma

Ultrasound J. 2020 Aug 4;12(1):36.



Blunt thoracic trauma

Ultrasound J. 2020 Aug 4;12(1):36.

• LUS : high accuracy (91.8%)

• Positive predictive value: 100%

• POCUS : hemothorax & lung contusion, gold standard > CT 



SR and MA

Injury. 2018(49) 457-66.



SR and MA

Injury. 2018(49) 457-66.



Traumatic pneumothorax

Cochrane Database Syst Rev. 2020 Jul 23;7(7):CD013031.

• 3 studies of which nine (410 traumatic pneumothorax patients 

out of 1,271 patients) used patients as the unit of analysis.



Pneumothorax

Cochrane Database Syst Rev. 2020 Jul 23;7(7):CD013031.



Pneumothorax

Cochrane Database Syst Rev. 2020 Jul 23;7(7):CD013031.

Conclusions

• The accuracy of LUS in trauma 

patients is superior to CXR, 

independent of the type of trauma, 

type of LUS operator, or type of 

LUS probe used.



Crit Care. 2023 Mar 1;27(1):80. 

• POCUS remains for the 

detection of hemorrhage in 

pleural, pericardial cavity, 

with high specificity but 

overall variable to low 

sensitivity.



CEUS

• Contrast-Enhanced Ultrasound

• Gas-filled microbubbles with a phospholipid shell

• Renal insufficiency, hypotension

• Abdominal trauma: SR and meta-analysis

• Higher sensitivity (0.933 vs. 0.559; P < 0.001) and specificity 

(0.995 vs. 0.979; P < 0.001) 

BMC Emerg Med. 2023 Jan 27;23(1):8



CEUS

• Disease: mediastinal structure, etc

• Chest trauma: early state, chest wall or pleural change

• B-mode: perfusion changes down to capillary level 

• SonoVue / Bracco (2.4ml)

• 30 s intervals up to 3 min

Diagnostics (Basel). 2023 Feb; 13(4): 767.



• Not direct confirmation of device

• Real time intervention

• Operation

• Diagnosis and Procedure

N Engl J Med 2018; 378:e19

Co-Operation



Central Catheter Confirmation

Crit Care Med. 2017 Apr;45(4):715-24. : A Systematic Review and Meta-Analysis.



Endotracheal tube

• Accurate intubation

• Most reliable confirmation

– ETCO2 : not available - cardiac arrest, PE

• Transtracheal direct scan

– Hyperechoic reverberation sign in trachea

• Transthoracic indirect scan

– Check the lung sliding



Percutaneous tracheostomy

• Anatomical landmark 

• The TARGET Study(Traditional 

landmArk versus ultRasound

Guided Evaluation Trial)

• Avoid anterior neck structures and 

posterior tracheal wall injuries

• More efficient and higher first-pass 

success rate

Crit Care. 2014;18(5):514.











Shock evaluation

N Engl J Med 2018;378:370-9.



Body fluid

• Serial quantitative measures of sonographic B-lines

• Evaluation of the interstitial lung water

• Non-invasive measures of dyspnea 

– Pleural evaluation

– Hemodialysis in end stage renal disease

– Heart failure

• Volume assessment

Lung Ultrasound in Hemodialysis. Blood Purif. 2017;44(1):1-7.



Authors Titles Focus Target

Breitkreutz R. et al. 

Resuscitation. 2010 

Nov;81(11):1527-

33.

Focused echocardiographic evaluation in life 

support and peri-resuscitation of emergency 

patients: a prospective trial. (FEEL)

Tamponade

Hypovolemia

Embolsim

Peri

resuscitation

care

Gunst M, et al. 

J Am Coll Surg. 2008 

Sep;207(3):e1-3.

Bedside Echocardiographic Assessment for

Trauma/Critical Care. (The BEAT) 

Beat

Effusion

Volume : IVC

Trauma

Shock evaluation



RUSH exam

Hypovolemia Distributive Obstructive Cardiogenic

Pump Hyperdynamic heart Hyperdynamic heart 

Poor contractility

Tamponade

RV strain

Poor 

contractility

Poor 

contractility

Tank Collasping IVC

Peritoneal/pleural

fluid

Normal IVC

Peritoneal/pleural

fluid

Large IVC Large, non-

collasping IVC

Pleural effusion

Pipe Aorta

dissection/aneurysm

Normal DVT Normal

The RUSH exam. Emerg Med Clin North Am. 2010 Feb;28(1):29-56.



RUSH protocol

The RUSH Exam 2012. Ultrasound Clin 7 (2012) 255–78.



Volume status

SR and MA suggest that the ultras. measurement of the respiratory 

variation in the diameter of the IVC has a diagnostic accuracy for 

predicting fluid responsiveness in critically ill patients.



CT versus US in IVC

• A flat IVC in trauma patients 

on CT, in terms of the 

development of shock, 

provides acceptable diagnostic 

accuracy with high specificity 

even with low sensitivity.



Assessment of stage

• First decision

– To be or not to be

• Clinical conditions 

– Repeated evaluation

– Often, in complex problems, 

we can get answers simply

Initial
evaluation

Decision 
making

Real-time
modification

Goal



CASE



Gun shot injury

68/M – Gun shot injury









67/M – Transmediastianl penetrating injury



Evaluation





49/M

• Motorcycle accident

• 70/30 mmHg , 94/ min

• eFAST – right hemothorax

• Closed thoracostomy – 2000cc drain



49/M



49/M



65/M

• Dyspnea

• Cultivator handle

• Thyroid cartilage fracture

• Trachea 1st ring – 4th ring fracture





Pneumothorax







Limitation

• Only ultrasound ?

– Combination with other diagnosis modality

• Combined with underlying disease

• Pericardium open: not a specialist ? 

• Relatively lower specificity 

• Repeated scan
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