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Overview

* Technique
* Split Bolus vs dual Phase
* Body regions
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Trauma CT
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Split Bolus vs Dual Phase
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Contrast & CT Scan Timing

Patient Factors

Application: target organs

Magnitude: weight, height, cardiac output, age, gender
Timing: cardiovascular (cardiac output), venous access
Others: breath-holding, disease state, renal function

CT Scanning Factors

Magnitude: scan duration, scan delay

Timing: scan delay (fixed, test-bolus, bolus-tracking),
scan duration

Others: multi-phase scan, scan direction, ECG-gating,
radiation

Contrast
Enhancement

Contrast Medium Factors

Magnitude: iodine mass (concentration, volume), rate, saline flush
Timing: injection duration (volume, rate), saline flush, viscosity
Others: injection pattern (uniphase, biphase, exponentially-decay)

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.

Bae KT. Published Online: July 01, 2010 .
https://doi.org/10.1148/radiol. 10090908 Rach()l()gy
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Monitoring

* Fixed delay
* Bolus triggering
* Test bolus




Single Bolus

* One contrast bolus
e 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

)
o
+—
=
Q
=
[}
O
| =
©
<
=
Ll
&)
pra
©
Q
[}
I

1A
4
T

15 30 45 60 75 90 105 120 135 150 165 180

Time after the start of injection (sec)

e dam UM




Single Bolus

Optimizing Trauma Multidetector
CT Protocol for Blunt Splenic

Radiology

Injury: Need for Arterial and Portal
\lenous Phase Scang'

Conclusion: For CT evaluation of blunt splenic injury, arterial phase
is superior to portal venous phase imaging for pseudoa-
neurysm but inferior for active bleeding and parenchy-
mal disruption; dual-phase CT provides optimal overall
performance.
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Split Bolus

* Combine arterial & portal venous information
* Bulk of contrast for PV phase
* Arterial boost just before the scan
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Aortic Enhancement (HU)
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Split bolus technique in polytrauma:
a prospective study on scan protocols
for trauma analysis

Ludo FM Beenen', Joanne C Sierink?, Saskia Kolkman',
C Yung Nio', Teun Peter Saltzherr?, Marcel GW Dijkgraaf® and
] Carel Goslings®
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Splitbolus protocol AUMC

litbolus Trauma

{arms alongside the patient, after which arms elevated)

Split Bolus Premonitoring (carina)
ng Aorta d ndens

sec, Trigger 120HU

Body 4Y Mormal: Torso
BCVI: frontal sinus - inguinal (radiolo

layed Venous 45 sec torzo (bleeding )

70ml - 3.5mlSs
&0ml -

40ml -

40ml - &m

A0ml - 4ml/s
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Split Bolus vs Dual Phase

* All contrast phases on  Compartmentalisation
one image of contrast phases
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Evidence
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Evidence

National Library of Medicine

National Center for Biotechnology Information

CT Trauma
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Emergency Radiology
https://doi.org/10.1007/510140-018-1591-1

ORIGINAL ARTICLE

@ CrossMark

A review of split-bolus single-pass CT in the assessment
of trauma patients

Cassandra Jeavons' (5 - Craig Hacking' - Ludo F. Beenen? - Martin L. Gunn?

Received: 16 November 2017 /Accepted: 14 February 2018
) American Society of Emergency Radiology 2018

Abstract

Purpose The purpose of this study was to review and compare the image quality and radiation dose of split-bolus single-pass
computed tomography(CT) in the assessment of trauma patients in comparison to standard multi-phase CT techniques.
Methods An online electronic database was searched using the MESH terms “split-bolus,” “dual phase.” and “single pass.”
Inclusion criteria required the research article to compare a split contrast bolus protocol in a single-pass scan in the assessment of
trauma patients. Studies using split-bolus CT technique in non-traumatic injury assessment were gx

inclusion criteria.

Conclusions Parenchymal and vascular image qualities, as well as subjective image qualitf assessments, were equal or superior
in comparison to non-split-bolus multi-phase trauma CT protocols. Split-bolus single-pass N decreased radiation exposure in all

studies. Further research is required to determine the superior split-bolus protocol and the specifrsity and sensitivity of detecting

blunt cerebrovascular injury screening, splenic parenchymal vascular lesions, and characterization 0 ascular

extravasation.
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Fig. 1 Graph showing split-bolus Splitbolus protocol comparison.

protocol comparison, boluses
with inter scan delay and fixed
scan time (red line). No scan
delay time was specified Leung[11]
(asterisk)

Beenen|Z]

Loupatatzis[10]
L

Stedman|3]

Stengel*[9]

Split Bolus Studies

Yaniv([1]

Time (s)

Table 1 Split-bolus protocol comparison

CT head + cervical spine lodine Split-bolus volume and rate Scan Saline
concentrate delay (s)  flush
Non-contrast Contrast (mg/mL) Ist bolus  Rate Inter-bolus ~ 2nd bolus Rate

volume (mL/s)  delay (s) volume (mL)  (mL/s)

(mL)

Beenen [12] X 5 80
Leung [7] X X 65
Loupatatzis [13] X 70
Stedman [14] NS 70
Stengel [8] X X &0
Yaniv [15] X 5 80




Split Bolus vs Dual Phase

Radiation:

e All 6 studies .
— DLP reduction 32-68%
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Split Bolus vs Dual Phase

Length of stay
e All 6 studies ,

MCI simulation study
e 1 patient/hr T
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Split Bolus vs Dual Phase

Head & Neck

BCVI sens not assessed
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Split Bolus vs Dual Phase

Chest 7 \ )
Enhancement ++/- \ N P
Quality y

aorta = : =

lung/mediastinum =
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Split Bolus vs Dual Phase
Abdomen
Enhancement +++

Quality ++

Yl Amsterdam UM



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)
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Split Bolus TBCTA Head-Toe ‘J,
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Split Bolus vs Dual Phase

GUIDELINE Open Access APPROPRIATE USE CRITERIA

~

European Society of Emergency Radiology: == . b ,
guideline on radiological polytrauma imaging priateness Criteria” Major Blunt
and service (short version)

Bharti Khurana,

Abstract o " !
Background: A't tions for the role of rad N xist, there A M . )" < E. MPH

Results:
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chest 0
1d injuri \_upuimlm.
Conchasions: Or patie oo ¢ - " b % qu..dimu
i T prot y { be optimised t § r eady 1e American
wed annually by 2 mulridis 2 1 panel. The guideline development and revision include an extens

lished method
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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
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Split Bolus vs Dual Phase

* More difficult to e Simpler to
evaluate evaluate/compare

* No pure arterial and e Clear separation of
venous phase; may hide phases, depiction of
vascular injuries vascular injuries

 Higher volume contrast ¢ Lower contrast volume
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Special categories

Early experience with a split-bolus single-pass CT
protocol in paediatric trauma




Special categories

* Pregnancy

— Split-bolus preference
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Special categories

* MCI

— Bastion protocol (Afghanistan)



Split Bolus vs Dual Phase

* No consensus on superiority

e Lower radiation

* Less images
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