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Why 
Trauma 

Ultrasound 
? 

 Evaluation of trauma victims can be 

challenging because; 

 

 Patients may have multiple injuries and 

may be intoxicated 

 

 History taking may be inadequate or 

impossible, and physical findings can be 

unreliable 

 

 Ultrasound is ideal in the initial evaluation 

of trauma patients because it can 

accurately reveal hemorrhages in body 

cavities, especially the pericardial, pleural 

and peritoneal spaces.  

 



Why 
Trauma 

Ultrasound 
? 

 Plays a pivotal role in the evaluation of 

acute trauma patients through the use 

of multi-site scanning encompassing 

abdominal, cardiothoracic, vascular and 

skeletal scans.  

 

 Prevention of trauma mortality is time 

dependent and involves the 

management of airway, thoracic injuries, 

control of shock and hemorrhage  

 



Why 
Trauma 

Ultrasound 
? 

 Ultrasound is readily available, portable and 

can be performed simultaneously with 

other resuscitative procedures during the 

primary survey  

 

 It can be used as a non-invasive method to 

monitor volume status of the trauma 

patients and be repeated during the 

secondary survey when necessary  

 

 Detection of internal organ injuries and 

fractures on ultrasound may help expedite 

the next confirmatory test such as 

radiography and CT  

 



Why 
Trauma 

Ultrasound 
? 

 The Advanced Trauma Life Support (ATLS)  

 

 Developed by the American College of 

Surgeons, is a well-accepted  standard of 

early care of trauma patients. It focuses on; 

 

 

1. Rapid and accurate assessment of 

trauma patients,  

2. Adequate resuscitation and 

stabilization based on priority   

3. Optimal transfer when necessary  

 

 



Short 
History 



Short 
History 

The most junior Dr orders the test 



Short 
History 

The radiologist queries the test 



Short 
History 

The junior begs for the test 



Short 
History 

The sonographer summons the 

patient 



Short 
History 

The wards man brings the 

patient 



Short 
History 

The scan is performed 



Short 
History 

The patient arrests in Radiology 



Short 
History 



Short 
History 

 Bedside ED US in trauma became 

routine in Japan and Germany in the 

1970’s 

 

 ED physicians in the USA began using 

US in the 1980’s 

 

 Since 2001, all ED residents in the USA 

do formal US training  

 Now an integral part of ATLS 

 

 

 In Turkey;  



The first reported use of ultrasound in trauma patients 
was in Europe  1971 
  
It was used to detect free intraperitoneal fluid in blunt 
trauma patients 
 
The technique was introduced into North America in the 
early 1990s  
 
The term focused assessment with sonography for 
trauma (FAST) was coined 
 
Since then, FAST has replaced diagnostic peritoneal 
lavage (DPL) to become an initial screening modality for 
severe abdominal trauma in most trauma centers in the 
United States  
 
 
 

Short  

History 



The most 
important….. 

 The most important preoperative 

objective in the management of the 

patient with trauma is to ascertain 

whether or not laparotomy is needed, 

and not the diagnosis of a specific 

organ injury”  

 



Look for 
Fluid 

 

 Bleeding into the abdomen is the 

leading cause of preventable death in 

trauma 

 

 In the standard FAST we look for fluid in 

the abdomen, pleural space and 

pericardium 

 

 In the E-FAST we add looking for a 

pneumothorax 

 



Short History 

 Since the eighth edition of the ATLS 

program (ATLS 2012), FAST has been 

included as an adjunct to the primary 

survey in evaluating hypotensive trauma 

patients.  

Moreover, use of ultrasound in trauma 

patients also extends to evaluation of the 

thorax (extended FAST or E-FAST)  

 



Blunt 
Torso 

Trauma 
FAST 

Its sensitivity in detecting free fluid varies widely from 73% to 99% for blunt 

trauma  



Penetratin
g Torso 
Trauma 
FAST 

In penetrating trauma, FAST is of a limited usefulness because of its lower 

sensitivity in diagnosis of free fluid compared with blunt trauma. Rate of 

detection is only between 24% and 56% . 



The Role of        
Ultrasound in 

Trauma  
 

 FAST + (e)FAST  

 

 Procedural guidance  

 

 Intubation confirmation and endotracheal tube 

placement  

 

 Nerve blocks for analgesia 

Intercostal/paravertebral blocks for rib fractures 

Limbs blocks for limb trauma 

  

Central and peripheral venous access  

 Intercostal drainage guidance  

 ………………………. 

 





FAST 



E-FAST 



Volume 
Assessment 
with IVC US 

 First reported in 1988 (Simonson and 

Schiller ).  

 

 In the prediction of right atrial pressure, the 

reported sensitivity and specificity of this 

test are 87% and 82%, respectively  

 

 During inspiration, negative intrapleural 

pressure leads to increased venous return 

to the heart, resulting in decreased IVC 

diameter.  

 

 The diameter returns to baseline during 

expiration as venous return decreases.  

 

 

 



Volume 
Assessment 
with IVC US 



So… Primary 
Survey and 

Trauma 
Ultrasound 



THE THIRD HAND 

OF EMERGENCY 

PHYSICIAN IN 

TRAUMA 



Regional 
Trauma 

 Fractures 

 Sternal – Rib fractures 

 

 Other fractures and dislocations  

 

 Soft-tissue injury 

 Muscle and tendon injuries  

 

 Ocular trauma 

 

 Testicular trauma 

 Foreign body detection 

 Assessment for raised intracranial pressure  

 



Rib fractures 
 

 

 



Rib fractures 



Long Bone 
Fracture 



Long Bone 
Fracture 



Nasal 
Fracture 



Nasal 
Fracture 



Ocular 
Trauma 



Skull 
Fracture in 
Children 



Skull 
Fracture in 
Children 



Ankle  
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Ankle disorders are a relatively common pathological condition, and ankle injuries account for 

approximately 14% of sports-related orthopedic emergency visits. Various imaging modalities 

can be used to make a diagnosis in cases of ankle pain; however, ultrasound (US) has several 

benefits for the evaluation of ankle pain, especially in the tendons, ligaments, and nerves of 

the ankle. The purpose of this article is to review the common causes of ankle pathology, with 

particular reference to US features. In addition, the importance of a dynamic evaluation and a 

stress test with US is emphasized.
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Introduction

Ankle injuries account for approximately 14% of sports-related orthopedic emergency visits [1]. 

Various pathological conditions can affect the ankle, including trauma, overuse disorders, and 

inf ammatory conditions [2]. Several imaging modalities, such as computed tomography, magnetic 

resonance imaging, and ultrasound (US) can be used to evaluate the ankle. However, US has several 

benef ts for the evaluation of the tendons and ligaments of the ankle, such as its suitability to be 

integrated with a dynamic assessment and a stress test, its ability to provide real-time analysis, 

its avoidance of the risk of radiation exposure, and its cost-effectiveness [3]. US is especially 

powerful when used to evaluate a tear, subluxation, or dislocation in a dynamic examination and 

when performing a comparison with the contralateral extremity [4]. Dynamic imaging with muscle 

contraction or passive movement is often helpful. Additionally, Doppler imaging may be used to 

distinguish small intrasubstance tears from blood vessels that can occur in a tendinopathic tendon [5].

In this article, we present f ndings regarding the use of US for various pathological conditions of 

the ankle. Such conditions can be classif ed in terms of the anatomical divisions of the ankle, such 

as the tendons, ligaments, nerves, and bones. The relationships of the anatomy of the ankle with US 

examination results have been studied previously; therefore, we focused on the ultrasonographic 

features of common pathological entities of the tendons, ligaments, and nerves of the ankle.

Normal Anatomy and Technique of US Examination

The ankle tendon can be divided into four anatomic groups: medial, lateral, anterior, and posterior 



Ankle  



Shoulder 
Dislocation 



Shoulder 
Dislocation 



Is It Enough 
for Blunt 

Abdominal 
Trauma ? 

 A major group of trauma patients will experience 

blunt abdominal trauma (BAT).  

 

 The presence of a concomitant decreased level of 

consciousness (LOC) is common in patients with 

BAT.  

 

 According to the current trauma management 

guidelines, patients with simultaneous BAT and 

decreased LOC should be admitted to the intensive 

care unit (ICU) and evaluated with contrast-enhanced 

abdominal computed tomographic (CT) scanning to 

detect any possible intra-abdominal injury  

 

 But, a large number of the CT scans may be 

performed unnecessarily.  

 



Is It 
Necessary ? 

Bull Emerg Trauma 2018;6(1):26-30.

The Predictive Value of Repeated Abdominal Ultrasonography 
in Patients with Multiple Trauma and Decreased Level of 
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Original Article

Objective: To determine the predictive value of repeated abdominal ultrasonography in patients with multiple 
tqauma and decqeased level of consciousness (LOC).

Methods: This pqospective cqoss-sectional study was conducted oveq a six-month peqiod at Shahid Rajaee 
Tqauma Hospital, Shiqaz, Iqan. We included hemodynamically stable blunt abdominal tqauma patients with a 

decqeased LOC (Glasgow Coma Scale≤13) who weqe qefeqqed to the neuqosuqgeqy ICU waqd. Included cases 

undeqwent 1 contqast-enhanced CT scan and two-time ultqasonogqaphic study of the abdomen with an inteqval 

of 48 houqs. The diagnostic accuqacy of the ultqasonogqaphy was deteqmined accoqding to the CT-scan qesults. 

Results: Oveqall 80 patients with mean age of 37.75±18.67 yeaqs weqe included. Theqe weqe 17 (21.3%) women 
and 63 (78.8%) men among the patients. Compaqed with the CT-Scan, the fiqst ultqasonogqaphy showed a 

sensitivity of 60%, specificity of 80%, PPV of 16.60%, NPV of 96.80%, and a diagnostic accuqacy of 70%. The 

same values foq the second ultqasonogqaphic study weqe 80%, 79%, 20%, 98%, and 79%, qespectively. In 4 

(5%) patients whose fiqst ultqasonogqaphy and CT scan qesults weqe negative, the second ultqasonogqaphy was 

positive foq injuqy.

Conclusion: In patients with blunt tqauma to the abdomen, when the only indication of abdominal CT scan is 
a decqeased LOC, two ultqasonogqaphic studies can qeplace a CT imaging.
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If FAST 
examination 
is limited?  



What about 
Posterior Rib 
Fractures ? 



What about 

Posterior Rib 

Fractures ? 



What about 
Posterior Rib 
Fractures ? 



Pneumothora
x ? 



Pneumothora
x ? 



Contrast 
Enhanced 

Ultrasound in 
Trauma 



Contrast 

Enhanced 

Ultrasound in 

Trauma 



Contrast 
Enhanced 

Ultrasound in 
Trauma 



 



One day we will 

all be sonophilic 



THANK 

YOU 


