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RADIATION IN TRAUMA - HARMFUL OR HELPFUL
Hans Dieter Nagel

Philips Medical Systems, Hamburg

Harmful or Helpful ?

Rad ia"’ion in Trlauma It's helpful, without any doubt, because

« eorly diagnosis is vital,
« ultrasound alone is by far not sufficient,
Harmful or Helpful ? « and MRT takes oo long.

But:

* Shouldn't ALARA be observed nonetheless ?
H.D. Nagel « Shouldn't CT imaging be minimised ?
« Shouldn't MSCT be avoided ?
Philips Medical Systems, Homburg
Clinica| Science X-ray & CT

CT & Radiation Exposure Dose Descriptors

CTDL,, (m&y) DLP (mGy-em) Eff. Dose E (mSv)

{per sean or rotation) (per examination) {per examination)

cal dose Integral dose Risk related dose
(Intensity) (Intensity’ & Extension) (‘Intensity & Extension
& Sensitivity)
Depends on Depends on Depends on
= k¥ * Local dose « Integral dose
- mAs + Scan length + Patient size
» Slice collimation + Number of series + Body region
- Pitch

Examinations Collective Effective Dose
Seon protocol + User preferences +Patient factors

Ref.: Gernan Federal Office for Rodiction Protection (1994)

How Big Are CT Doses ? Results

German CT survey 1999 (SSCT only)
- First broad-scale CT survey world-wide since 10 years
= Documentation of current CT proctice
- Establishment of dose reference values
2000 CT seanners installed in Germany in 1999
- Approximately 1700 contacted
- Participation: 50% (n = 830)

Effective dose Sy

Report
- Published in RoeFo 10/2001 (in German) E
- Abstract also in English, o
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Type of examination

Average effective dose per examination:
Range: 1 - 25 mSv




German MSCT Survey 2002

Motivation
Reperts on significantly increased exposure by MSCT
Goals
Documertation of current MSCT proctice
Comparison with SSCT practice
Indications for corrective actions (if necesary)
200 MSCT scanners installed in Germany at end of 2001
Duals (n=80): Mainly Elscint Twin
Quads (n = : Mainly Siemens Volume Zoom
Participation rate: 57% (n = 114)
Results
- Published in Eur. Radiol. (3rix et ol., August 2003 edition).

Main Cause: Thinner Slices
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* Thinner slices: increased noise -> more dose to compensote for
* Nat yet appreciated: reduced partial volume effect -» much better comfrast .

Summary I

* Radiation exposure in CT can be quite high
- 8 mSv/exam effective dose on average
* = 3-4 times natural background radiation per year
* MSCT doses roughly the same as with SSCT on average
+ Can be reduced by appr. factor 2
* Most important:
- to appreciate improved contrast with thin slices
- no need fo increase dose to compensate for noise.

MSCT Dose: Increased or Reduced ?

- Duals: At reasonable dose level, but ...
» ... recent models used like Quad scanners
+ Quods: DLP level cbout twice os high as on modern SSCT scanners.

Example: Optimized Quad Protocols

o
our e e | Mgdern SSCT scanners
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Tyl Exzennation

User X: university hospital with quad-slice scanner
Average dose level: 60% (CTDL,), 50% (OLP).

What Has MSCT Changed in Trauma?

* Up to now:
- conventional x-ray radiographs first
- €T in selected regions later
* Now:
- MSCT first
- in selected regions or as whale body scon
- makes conventional x-ray eventually superfluous,
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Trauma Scenarios Dose Calculation Tools

Scenario #1: head and neck trauma

* Conventional X-ray plus CCT + C-spine CT {CSP)
Scenario #2: head, neck and chest trauma

* Conventional X-ray plus CCT + CSP + TCT
Scenario #3: head, neck and abdomen trauma

* Conventional X-ray plus CCT + CSP + ACT
Scenario #4: whole body trauma

+ Conventional X-ray plus CCT + CSP + TCT + ACT
Scenario #5: whole body trauma

For conventional radicgrophy For computed tomography
+ MSCT only: CCT + CSP + T/ACT

Conventional X-ray Examinations Conventional X-ray Doses

+Chestap:  125kV, Speed 400, field size 35 - 40 *
+ Pelvis ap.: 75 kV, Speed 400, field size 35-35 *
+ C-spine ap.: 7O kV, Speed 400, field size 10 - 24 *
- C-spine lat: 70KV, Speed 400, field size 18 - 30 *
- T-spine ap: 70KV, Speed 400. field size 15 - 40 *
+ T-spine lat: 77 kV, Speed 400, field size 18 - 40 =
+L-spine ap.: 79 kV, Speed 400, field size 18 - 40 *
- L-spine lat: 90 kV, Speed 400, field size 18 - 40 =

Cifeciive Duse [mov]

Chost Palvls Cospine C-spine T-spine T.spine Lapine Leping
N

* field size (in cm-cm) in image receptor plane

Summary II

+ In trouma, radiation surely does much mere good than harm
* Nevertheless, ALARA should be practiced, too
+ Conventional x-ray dose is of minor importance
* CT doses can be quite high, but ...
* CTis very helpful in early diagnosis
* What to do?
= Be prepared for different scenarios
= Optimize each single protocol beforehand
- Have dedicated paediatric protocols avai loble
= Confine scan length and phases to what is needed
- Avoid whole-body MSCT unless indicated.




