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Objectives

» History of CT
» How do we estimate radiation dose?¢

» What are the riskse

» Why CT¢

» What can we do?¢

RA Schulz, J Med Imaging 2021



Brief History Lesson

» First CT exam 1970s

» 30 minutes

Multiple x ray detectors acquire information as tube rotates around patient

Reid J, AJR Vol 195, Issue 4



Brief History

—Utilization rates of CT (+); nuclear medicine, including positron emission tomography (*); and
MRI (4) in Medicare fee-for-service population, 1998-2008.
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Annual per-capita effective radiation dose from man-made sources in the United States for 2006
(14).

Nuclear power & Occupational ~ 0.005 mSv

Consumer & Misc 0.13

Dx Rad & Fluoro 0.33

Interventional
0.43
MNuc Med 0.77

TOTAL ~ 3.1 mSv
(95% from medical)

Radhology

E2009 by Radiological Society of Morth America







Objectives

» History of CT
» How do we estimate radiation dose?¢
» What are the riskse

» Why CTe

» What can we doe

sunnuclear.com/Products/Ctdi-phantoms



What is the average annual dose
from background radiatione

» O mSv
» 3 mMSv
» 12 mSv

» 50 mSv
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Dose Report

Series Type suanar:)n’.

LUNG CTA

SmartPrep  149.563-149.563 0.25

SmartPrep  44.713.144.713 0.26 0.13

SmartPrep  140.556-140.556 0.25 0.13

SmartPrep  140.556-140.556 1.28 0.64
Total Exam DLP: 22.95

22




Radiation Dose

» Radiation dose output measured using standard
phantom

» Used by ACR to ensure scanners are up to code
» Assess changes in dose when changing protocols
» Does NOT equal dose patient received

sunnuclear.com/Products/Ctdi-phantoms



3 year old with albdominal pain
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Radiation Dose Estimates

» Effective Dose (Sv or mSy)
» Radiation risk averaged over entire body

» Unit used to discuss radiation effects relative 1o
cancer induction

» Allows us to compare dose between CT, x ray, efc



Dose Estimates

How much radiation is used in paediatric radiology
examinations compared to other exposures?

radiation
Natural background .
Head CT
Chest CT
Abdominal CT

Al B giEnhy o 11-33 mSv 4-11 years
venography
Intervention

Q) www.imagegently.org

"h.- d‘? I A E A Radiation Protection in Paediatric Radiology La1. Why talk about radiation protection in paediatric radiclogy




Objectives

» History of CT

N
» How do we estimate radiation dose? VOIMAGE*’
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» What are the riskse
» Why CT¢

» What can we do?¢



What are the riskse

» Deterministic

» Predictable tissue effects for which there is a threshold
below which these do not occur

» Severity increases with increased dose
» Ex: Lens of the eye (cataracts), skin (hair loss, skin burns)

» Stochastic
» Raondom and cannot be predicted
» No threshold below which effects are zero
» Ex: Cancer Induction, Genetic Changes \0\9'"“@”

WISELY




5 year old with recurrent RUL pneumonia







5 year old with recurrent RUL pneumonia




What is the riske

Lifetime Attributable Risk of Cancer Death and
Age: Abdominal CT

-

= 0.14

=3

2E 012

: j =

29 0104\

25 =

<L

o g 008 \-

ES .

EE 0.064 * N

= - ®

T R 004 B

20 v

® 'S 7Y

£ 0.024 T,

pre} i —

L)

- 0.00F—T—— ===
0 10 20

wiilles Total
mlm Digestive
=i Other
weom | eukemia

Age at Time of CT Study (yr)

Brenner et al, NEIM 2007 357: 2277




What is the riske

» Increased dose due to relatively smaller organs
» Rapidly dividing cells are more sensitive

» Longer life span
» Leukemia — 5-15 years
» Solid Organ malignancies — 10-60 years
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What is the riske

» We don't know

» Good data at high radiation exposure levels (atomic
bomb survivors)

» No comprehensive study showing effects at low
radiation levels

» Long latency
» Many other carcinogens
» Many malignancies occur spontaneously



Objectives

» History of CT

» How do we estimate radiation dose?¢

» What are the riskse

N

» Why CT¢

» What can we do?¢

emojipedia.org/exploding-head/



Why CT¢

» Invaluable
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Possible Foreign Body
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Objectives

» History of CT
» How do we estimate radiation dose?
» What are the riskse
» Why CT¢

» What can we do?¢




Alliance for Radiation Safety in Pediatric Imaging
founded by:

Society of Pediatric Radiology

American Association of Physicists in Medicine
American College of Radiology

American Society of Radiologic Technologists



Image Gently

JAFROSAFE., 0% ASIASAFE r® s

Championing Radiation Safety \' Imagerie Sécuritaire Canada
Arab Safe

Choosing

Adult Medical Imaging

Wisely () e

In initiative of the ABIM Foundation E U R O

LATIN '
S ATF E x W I: P | The World Federation of

Pediatric Imaging




What can we doe

Ensure that CT Is the most appropriate exam
Call Peds Rad
ACR Appropriateness Criteria

Child size the dose - as low as reasonably
achievable (ALARA)

Use single phase scanning

Limit the imaging field when possible (ex: pectus
excavatum)
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Child Size Dose

¢ Measured
Power fit

Dose (cQGy)
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Child Size

Dose

Reminder to all CT technologists:
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Green Zone: Use Green for follow-up exam orders or an additional lower dose option.
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Grey Zone: Use Grey for CT angiography lexcept cardiac CTA).

For a full version of the GE Healthcare procedure-based protocols, containing all technical
scanning parometers, please visit our website at: www.gehealthcare.com/CT4kids/poster




Common CillEIEHESIRIEIES

Diagnostic Interventional

Panels

Select panels

Gyn and OB

nteness-Criteria

Musculoskeletal

—
Pediatric :

Polytrauma

Systemic Oncology



Head CI

Variant 2: Child. Secondary headache. Initial imaging.

Appropriateness Category Relative Radiation Level
MRI head without and with IV contrast
CT head without IV contrast L
MR venography head without IV contrast “

CT venography head with IV contrast

CTA head with IV contrast LODD

MR venography head with I'V contrast
Arteriography cerebral

CT head with I'V contrast

CT head without and with IV contrast PP D




Head CI

Variant 5: Children 1 month to 17 years of age. Focal seizures, not including abusive head trauma. Initial
imaging.

Appropriateness Category Relative Radiation Level
MRI head without IV contrast —
MRI head without and with IV contrast (Disagreement) I—
CT head without I'V contrast

T I o v R
CT head with IV contrast _
CT head without and with [V contrast
HMPAO SPECT or SPECT/CT brai
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Trauma



Normal Fracture




raniosynostosis
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Neck (with [V contrast)

» Deep neck infection
» Malignancy
» *cervical lymphadenitis — start with ulfrasound

» *congenital malformations — start with ultrasound



CT Neck

Variant 4: Child. Neck mass(es). Not parotid region or thyroid. Initial imaging.

Appropriateness Category Relative Radiation Level

CT neck with IV contrast Usually Appropriate

MRI neck without and with IV contrast Usually Appropriate

MRI neck without IV contrast Usually Appropriate —

CT neck without I'V contrast May Be Appropriate (Disagreement)

MRA neck without and with IV contrast Usually Not Appropriate —
MRA neck without I'V contrast Usually Not Appropriate —

CT neck without and with [V contrast Usually Not Appropriate

CTA neck with I'V contrast Usually Not Appropriate

Arteriography cervicocerebral Usually Not Appropriate
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate
FDG-PET/MRI skull base to mid-thigh Usually Not Appropriate




Deep Neck Abscess




Chest

» Cardiovas
» Compli
» Pulmor



10 month old with recurrent PNA
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CT with IV Contrast




Chest CT







Esophageal Bronchus

» Congenital bronchopulmonary foregut malformation
» Rare — few reported cases

» Present with recurrent PNA and feeding difficulties

» Often on the right

» Tx = lobectomy



Abdomen/Pelvis

» Follow up of x ray or ulfrasound abnormality
» |V Contrast, PO not required

» Can see stones in ureters; stones in the infrarenal
collecting system may be more challenging



Acute AppendiCifis

Variant 2: Child. Suspected acute appendicitis, intermediate clinical risk. Initial imaging.

Appropriateness Category Relative Radiation Level
US abdomen RLQ Usually Appropriate
US abdomen Usually Appropriate

CT abdomen and pelvis with IV contrast May Be Appropriate (Disagreement)

CT abdomen and pelvis without IV contrast May Be Appropriate (Disagreement)

MRI abdomen and pelvis without and with IV

Sl May Be Appropriate (Disagreement)

MRI abdomen and pelvis without IV contrast May Be Appropriate (Disagreement)

Radiography abdomen May Be Appropriate (Disagreement)

CT abdomen and pelvis without and with IV .
Ll Usually Not Appropriate
US pelvis Usually Not Appropriate




Acute AppendiCifis

Serit

e ——

Exp: 36 mAs Exp: 26 mAs O
Slice Thickness: 3 mm Slice Thickness: 3 mm
Gantry Tilt: 0° Gantry Tilt: 0°






» History of
» How do
» What
> whyCre

» What can we do?




References

Gunn, Martin. Computed Tomography: Physics
considerations for Quality and Dose. University of Washington.

Hintenlang, David E. Clinical Implementation of “Image
Gently”: What, Why & How. University of Florida.

Brody, Alan S, Donald P. Frush, Walter Huda and Robert L.
Brent. Radiation Risk to Children From Computed
Tomography. Pediatrics 2007;120;677.

Young, Carolyn, Cheng Xie, Catherine M. Owens. Pediatric
multi-detector row chest CT: what you really need to know.
Insights Imaging. 2012 June; 3(3): 229-246.



g
+ T

» Allison
> 504.701.18

1

>

> MRS i
, "}__ & . |

» acr.org/Clinical-Resou ropriateness-Criteria



	How and Why to Choose Wisely and Image Gently
	Introduction to Peds Radiology Staff
	Introduction to Peds Radiology Staff
	Introduction to Peds Radiology Staff
	MOST IMPORTANT SLIDE
	Objectives
	Brief History Lesson
	Brief History
	Slide Number 9
	4 month old with abnormal echo
	Objectives
	What is the average annual dose from background radiation?
	Radiation Dose Estimates
	Radiation Dose
	Radiation Dose
	3 year old with abdominal pain
	Radiation Dose Estimates
	Dose Estimates
	Objectives
	What are the risks? 
	5 year old with recurrent RUL pneumonia
	Slide Number 22
	5 year old with recurrent RUL pneumonia
	What is the risk?
	What is the risk?
	What is the risk?
	Objectives
	Why CT?
	Possible Foreign Body
	Slide Number 30
	Objectives
	Slide Number 32
	Image Gently
	What can we do?
	Child Size Dose
	Child Size Dose
	Child Size Dose
	Common CT indications
	Head CT
	Head CT
	Head (no IV contrast)
	Trauma
	Slide Number 43
	Craniosynostosis
	Neck (with IV contrast)
	 CT Neck
	Deep Neck Abscess
	 Chest
	10 month old with recurrent PNA
	CT with IV Contrast
	CT with IV Contrast
	Chest CT
	Esophagram
	Esophageal Bronchus
	Abdomen/Pelvis
	Acute Appendicitis
	Acute Appendicitis
	Acute appendicitis
	Objectives
	References
	Questions?

