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Overview

• Technique

• Split Bolus vs dual Phase

• Body regions



Trauma CT

What

Where

Why

HowWho

When



Split Bolus vs Dual Phase



Contrast & CT Scan Timing

Figure 5: Factors involved in contrast medium enhancement. The factors can be divided into three categories: patient, contrast medium, and CT scan. In each category, the 

factors are further grouped according to affecting predominantly the magnitude or the timing of contrast enhancement. ECG = electrocardiographic.
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Monitoring

• Fixed delay

• Bolus triggering

• Test bolus



Single Bolus

• One contrast bolus

• Several scans in different phases

– arterial

– portovenous

– delayed
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Contrast & CT scan Timing
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Contrast & CT scan Timing
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Contrast & CT scan Timing
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Contrast & CT scan Timing



Single Bolus

Boscak Radiology 2013



Split Bolus

• Combine arterial & portal venous information

• Bulk of contrast for PV phase

• Arterial boost just before the scan
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Splitbolus protocol AUMC



Split Bolus vs Dual Phase

• All contrast phases on 
one image

• Compartmentalisation 
of contrast phases



Evidence



Evidence







Split Bolus vs Dual Phase

Radiation:

• All 6 studies ↓

– DLP reduction 32-68%



Split Bolus vs Dual Phase

Length of stay

• All 6 studies ↓

MCI simulation study

• 1 patient/hr ↑



Split Bolus vs Dual Phase

Head & Neck

N=2

BCVI sens not assessed



Split Bolus vs Dual Phase

Chest

Enhancement ++/-

Quality 

 aorta =

 lung/mediastinum =



Split Bolus vs Dual Phase

Abdomen

Enhancement +++

Quality ++



Split Bolus vs Dual Phase

Spleen

Heterogenous 
enhancement

AAST grades

Sn/Sp Psan?



Split Bolus vs Dual Phase

Pelvis

Stengel:

High Sn Sp

(no reported gold standard)



Split Bolus TBCTA Head-Toe 



Split Bolus vs Dual Phase



Split Bolus vs Dual Phase

• Reduced radiation dose

• Fast

• Lower

– Recon time 

– Transfer time

– One image stack

• Faster reading

• Shorter examination time

• Increased radiation dose

• Time consuming

• Double

– Recon time

– Transfer time

– More images 



Split Bolus vs Dual Phase

• More difficult to 
evaluate

• No pure arterial and 
venous phase; may hide 
vascular injuries

• Higher volume contrast

• Simpler to 
evaluate/compare

• Clear separation of 
phases, depiction of 
vascular injuries

• Lower contrast volume



Special categories

• Children

– Split-bolus preference



Special categories

• Pregnancy

– Split-bolus preference



Special categories

• MCI

– Bastion protocol (Afghanistan)



Split Bolus vs Dual Phase

• No consensus on superiority 

• Lower radiation

• Less images
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