
The Trauma 
Pan Scan 

A SYSTEMATIC APPROACH TO NOT 
KILLING THE PATIENT



On-call duty – Trauma patient

• Questions by ER doctors

• Questions by consultants

• Questions by the patient 

• You have been summoned 

What to do when you don’t have 
time to think?!



Indications for Whole-Body CT

Patients with a high-energy blunt trauma

 Mechanism of injury:

▪ Pedestrian or cyclist hit by a car at any speed

▪ High-speed car or motorcycle collision (>50km/h)

▪ Car roll over or ejection from car

▪ Death of another passenger

▪ Fall from an unclear or > 3m height

▪ Explosion

▪ Torso crush injury

Sierink. Lancet 2016, published on-line June 28, http://dx.doi.org/10.1016/S0140-6736(16)30932-1

A Multicenter, Randomized Controlled Trial of Immediate Total-Body CT Scanning in Trauma Patients  (REACT-2)



Indications for Whole-Body CT

Patients with a high-energy blunt trauma

 Initial vital signs (prior to resuscitation)

▪ Glasgow Coma Score < 10

▪ Systolic BP < 80mmHg

▪ RR < 10 or >29

▪ O2 sat. < 90% (<85% in those > 75 years)

Sierink. Lancet 2016, published on-line June 28, http://dx.doi.org/10.1016/S0140-6736(16)30932-1

A Multicenter, Randomized Controlled Trial of Immediate Total-Body CT Scanning in Trauma Patients  (REACT-2)



Indications for Whole-Body CT

Patients with a high-energy blunt trauma

 Injury pattern:

▪ Flail or open chest, multiple rib fractures

▪ Unstable pelvic fracture

▪ Fractures > 2 long bone

▪ Proximal amputation

Sierink. Lancet 2016, published on-line June 28, http://dx.doi.org/10.1016/S0140-6736(16)30932-1

A Multicenter, Randomized Controlled Trial of Immediate Total-Body CT Scanning in Trauma Patients  (REACT-2)



 Clearly low-energy blunt trauma (ex. fall 
from less than 3 m, assault)

 Patients with penetrating injury or 
trauma confined to one region

 Suspected pregnancy

 Patients under 18 years of age

 High-risk patients with unstable vital 
signs that need emergency CRP or 
immediate surgical treatment 

Sierink. Lancet 2016, published on-line June 28, http://dx.doi.org/10.1016/S0140-
6736(16)30932-1A Multicenter, Randomized Controlled Trial of Immediate Total-Body 
CT Scanning in Trauma Patients (REACT-2)

Whole-Body CT excluding criteria



Whole-body CT Vs Selective scanning + standard radiographs of chest and pelvis and FAST(Focused  
Assessment with Sonography in Trauma)

 Retrospective trials meta-analysis 

 Criteria – in-hospital mortality

Caputo ND, Stahmer C, Lim G, Shah K. Whole-body computed tomographic scanning leads to better survival as opposed to selective scanning in trauma patients: asystematic review and meta-analysis. J Trauma Acute Care Surg. 2014Oct;77(4):534-9.

Which one should we choose?



React Study 2 Randomised Study of Early 
Assessment by CT Scanning in Trauma Patients

▪ Largest prospective study so far

▪ Four hospitals in the Netherlands 
and one hospital in Switzerland

▪ All level 1 trauma centers and 
academic teaching hospitals

▪ Data collected: April 2011 – January 
2014

46% (250 people) of the control 
group underwent sequential CT 
scans of all body regions comprising 
a total body CT scan in the end

Control group

CXR, Pelvis XR, 

FAST, Selective 

scanning

WBCT група

Number of patients 541 542

Injury severity score

*max. severity score 50
19 20

Time to diagnosis 58 min 50 min

Number of missed 

injuries found during 

tertiary survey

10.1 % 8.8 %

Effective dose 9.9 – 22.4 mSv 20.0 – 20.9 mSv



Management of Polytraumatic patients

Preparation before the CT scan

▪ Anamnesis and physical examination

▪ Stabilization of breathing and hemodynamics 

N.B Patients whose BP cannot be stabilized with crystalloid solutions should be immediately taken to the 
operating room



Preparation before CT scan

▪ 18 G intravenous cannula in antecubital vein 
(on right arm if possible)

▪ Clamped urethral catheter

▪ Suspicion of pelvic injury should prompt 
‘binding’ until imaging excludes injury.

▪ Routine trauma series x-rays  and FAST should 
not be performed in the patient who fills Pan-
Scan criteria.

▪ Creatinine level testing should not delay the 
scan.

▪ If pregnancy is suspected the mother’s life is 
taken as priority

Image courtesy of Dr. Matt Skalski, Radiopaedia.org



Get your CT protocol right 

Self-conducted research

7 University Hospitals in Bulgaria

The responders: seven radiology 
residents, one radiology specialist, 
one emergency resident.

Selective WBCT-C WBCT+C

▪ 2 Hospitals – contrast enhanced 
selective scanning 

▪ 3 Hospitals – non contrast WBCT

▪ 2 Hospitals contrast enhanced 
WBCT 

Chest+Abdomen– arterial phase 

 Abdomen/Pelvis – portovenous phase



Protocol for Trauma Whole-Body CT

From vertex to symphysis 

Non contrast CT of head and 
cervical spine 

Split bolus contrast enhanced 
imaging of chest, abdomen 
and pelvis 

70ml @ 4 ml/s  

Pause 20 s 

60 ml @ 4 ml/s, 

30 ml saline chaser @4 ml/s 



Why is the split bolus better

Good contrast enhancement 
of parenchymal organs 

 Good differentiation 
between arterial and venous 
bleeding 

 Good contrast filling of the 
aorta and the great vessels

Single topogram for the 
whole scan – less dose for 
the patient! 



RCR Primary 
report 

A B C D approach



A - Airways

▪ ET placement  



A - Airways

▪ Airway obstruction

 Foreign bodies in bronchi

 Most commonly teeth

 Blood can also obstruct airways



B – Breathing 

▪ Pneumothorax:

 Air in pleural space

 Enhancing vessels in atelectasis

 Check pericardium

Subcutaneous emphysema

Frequent airbag injury



B – Breathing 

▪ Contusion:

Haemorrhage in parenchyma  

Ground-glass opacity/consolidation in 
more severe cases

Peripherally located

 DDx with aspiration

 Usually in two separate lobes



B – Breathing 

▪ Laceration

 Round traumatic pneumatoceles 

 Elastic structure of lung parenchyma

 Often blood inside 



B – Breathing 

▪ Chest tubes

 Look like they are going through the 
lung – false impression!

 The edge should be free

 No sharp angles!

 Chest tube going between lobes is 
fine as long as the edge is free 



C - Circulation 

▪ Thoracic bleeding  

 Vessels rupture at a point of fixation

 Use fat as an interface

 Mediastinal haemorrhage has mass 
effect expanding the mediastinum

 Fluid behind sternum is suspicious
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C - Circulation 

▪ Abdomen

Spleen/ Liver laceration – is there   
active bleeding? 

Fluid check areas >25 HU: 

 Perihepatic

 Morrison’s pouch

 Perisplenic

 Cavum Douglassi/ Rectovesical space

 Look for a sentinel clot
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C - Circulation 

▪ Pelvis

Pelvic fractures

 Minor fractures can cause 
haemodynamic instability 

 Look for haematoma

 Presacral fluid

 Obturator internus muscle 
haematoma/asymmetry

Look for a sentinel clot



C - Circulation 

▪ Soft Tissues

 Spot active bleeding – arterial blush

 Most common to be overlooked

 Rib fractures can cause vessel 
laceration



D - Disability 

▪ Intracranial bleeding

 Epidural haematoma:

 Lens shape

 Mass-effect on parenchyma

 Brain herniation

 Swirl sign indicates active bleeding

 Arterial bleeding 



D - Disability 

▪ Intracranial bleeding

 Subdural haematoma:

 Crescent shape

 Crossing sutures

 mass-effect on parenchyma

 brain herniation

 Extending over the falx and tentorium

 Venous bleeding



D - Disability 

▪ Intracranial bleeding

 Subarachnoid haemorrhage:

 Hyperdensity in sulci

 Traumatic SAH usually occur at the 
convexity

 No surrounding edema



D - Disability 

▪ Intracranial bleeding

 Intraparenchymal haemorrhage:

 Edema around

 Often in the coup or contra coup side



D - Disability 

▪ Vertebral pathology: 

 C1  

 Check occipitoatlantic joints for 
dislocation/ condyle fracture –
unstable!!!

 Fracture of C1 – a ring always breaks 
in at least two places

 Jefferson fractures - All C1 fractures 
are unstable 



D - Disability 

▪ Vertebral pathology: 

 Cervical spine

Atlantoaxial subluxation

Axis fractures – look for fragment 
protruding in the vertebral canal



D - Disability 

▪ Vertebral pathology: 

 Cervical spine

Look at the foramens of the 
transverse processes 

 Traumatic dissection of the vertebral 
artery is a common find in a patient 
with suspected cervical trauma!



D - Disability 

▪ Vertebral pathology: 

 Vertebral fractures

 Most common traumatic fractures 
are burst fractures 

 Look for fragments in vertebral canal

 Fall from height – L1 most commonly 
injured




