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Mechanism v Injury Pattern



Injury

• Kinetic 

– Penetrating 

– Blunt 

• Blast/explosion

• Thermal

• Chemical

• Radiation

• Electrical



Incised v stab wound

www.rcemlearning.org

http://www.rcemlearning.org/


Bullet trauma

www.acepnow.com

Intermediate range with 

tattooing from powder.

Loose contact

Distant shot – no soot / tattooing Contact shot 

http://www.acepnow.com/


Shotgun trauma



Laceration

www.rcemlearning.org

http://www.rcemlearning.org/


Abrasion v bruise v tramline bruise

www.rcemlearning.org

http://www.rcemlearning.org/


Bite v petechial v haematoma

www.rcemlearning.org

http://www.rcemlearning.org/


• Compression/Crushing

– Myocardial, lung, abdo
organs, closed glottis 
injury, brain

• Shearing / Deceleration 
(pedicle)

– Brain, C7/T1, descending 
thoracic aorta, renal, 
spleen, liver, small bowel

Blunt Force Mechanism
How does it injure?



Compression Injury



Pelvic Fractures ATLS 10e

Open book

Lateral compression

Vertical sheer



Deceleration



Blunt trauma abdo injuries1

• Spleen 40 - 55%

• Liver 30 - 40%

• Small bowel 5 - 10%

Mix of compression/crushing and 

deceleration

What organs are commonly injured?

1. ATLS 10e



Blunt Trauma

• Vehicular Impact

• Pedestrian

• Cyclist

• Assaults

• Falls

• Blast 



Vehicular Impact

• Frontal 

• Side on

• Rear-end

• Quarter-panel

• Roll-over

• Ejection

• Pedestrian

• Cyclist 



https://pubs.rsna.

org/doi/full/10.114

8/rg.2019180063

https://pubs.rsna.org/doi/full/10.1148/rg.2019180063


Vehicular Injuries
• Frontal

– Forehead, face, Chance #, chest/sternal, restraint 
injury, # / dislocation(hip, knee, ankle). 

• Side

– Side of head, C-spine #, rib #/pulmonary contusion, 
diaphragmatic rupture, liver/spleen, pelvic #

• Rear

– WAD, posterior C-spine #, rear ejection (seat failure)

• Quarter-panel

• Roll-over 

• Ejection



Get ready…



Frontal

https://pubs.rsna.org/doi

/full/10.1148/rg.2019180

063

https://pubs.rsna.org/doi/full/10.1148/rg.2019180063


Side impact

https://pubs.rsna.org/doi/full/

10.1148/rg.2019180063#_i4

3

https://pubs.rsna.org/doi/full/10.1148/rg.2019180063#_i43


Rear-end 

Whiplash Associated Disorder (WAD)

https://www.welco

mebackclinic.com/

blog/Whiplash---

Neck-Injury.htm

https://www.welcomebackclinic.com/blog/Whiplash---Neck-Injury.htm


Restraints/airbags1,2

• Seat belt: 3 point harness

– Reduced mortality by 65 – 70% 

– Reduced serious morbidity 10 fold.

• Airbag frontal impact

– Mortality reduced by 30%

1. ATLS10e

2.  https://pubs.rsna.org/doi/full/10.1148/rg.2019180063

https://pubs.rsna.org/doi/full/10.1148/rg.2019180063


Restraint device: lap seat belt

Mechanism:
• Compression
• Hyperflexion

Injury:

• Tear or avulsion of mesentery (Bucket 
Handle)
• Rupture of small bowel or colon
• Thrombosis of iliac artery or abdominal 
aorta
• Chance fracture of lumbar vertebrae
• Pancreatic or duodenal injury



Restraint device: shoulder harness

Mechanism:

• Sliding under the seat belt (“submarining”)
• Compression
• Rotational torso forces

Injury:

• Intimal tear or thrombosis in innominate, 
carotid, subclavian, or vertebral arteries
• #/ dislocation of cervical spine
• Rib #, chest wall injury, sternum #,  

clavicle #
• Pulmonary contusion
• Rupture of upper abdominal viscera
• Breast injury



Restraint device: airbag

Mechanism:

• Contact
• Contact/deceleration
• Flexion (unrestrained)
• Hyperextension (unrestrained)

Injury:

• Corneal abrasions
• Abrasions of face, neck, and chest
• Cardiac rupture
• Cervical spine injury
• Thoracic spine fracture



Explosion

https://healthmanagement.org/c/icu/issuearticle/blast-injury

https://healthmanagement.org/c/icu/issuearticle/blast-injury


Explosion

www.cdc.gov



ATLS approach

Primary survey

– Airway with c-spine control

– Breathing and ventilator support

– Circulation with haemorrhage control

– Disabilty neurological support

– Exposure

Secondary survey

– AMPLE history

– Head to toe examination

• Identify 

immediate life 

threatening 

injuries

• Resuscitation

• Adjuncts

• Re-evaluate



Bring it on…




