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Estimated Risks of Radiation-

Induced Fatal Cancer from
Pediatric CT

OBJECTIVE. In light of the rapidly increasing frequency of pediatric CT examinations,
the purpose of our study was to assess the lifetime cancer mortality risks attributable to radia-
tion from pediatric CT.

MATERIALS AND METHODS. Organ doses as a function of age-at-diagnosis were esti-
mated for common CT examinations, and estimated attributable lifetime cancer mortality risks
(per unit dose) for different organ sites were applied. Standard models that assume a linear ex-
trapolation of risks from intermediate to low doses were applied. On the basis of current standard
practice, the same exposures (milliampere-seconds) were assumed, independent of age.

RESULTS. The larger doses and increased lifetime radiation risks in children produce a
sharp increase, relative to adults, in estimated risk from CT. Estimated lifetime cancer mortal-
ity risks attributable to the radiation exposure from a CT in a 1-year-old are 0.18% (abdomi-
nal) and 0.07% (head)—an order of magnitude higher than for adults—although those figures
still represent a small increase in cancer mortality over the natrual background rate. In the
United States, of approximately 600,000 abdominal and head CT examinations annually per-
formed in children under the age of 15 years, a rough estimate is that 500 of these individuals
might ultimately die from cancer attributable to the 4 8 rad1at10n

Brenner DJ et al. : Estimated risks of radiation-induced fetal cancer from pedlatrlc CT AJR 2001 176 289 296

GALACTIC



TR13E2H10 EEH

RO
WIS
NI
B
TR |
NEHD
H&M]

5 )

RN e P
NI QBRI |
DSABOIS00R] A

RN — R0
AY OB NN
81 | MeHARFKRQ
MhER K<RNDRR
REEQPOSEHY
SNRASIN® MhEIBK<

2016.5.7 SE8EINUNCTIHFE S RIARCTIEX LT Skt BIE ]

A A R A R

R R

e

ICPRRRACHESR
fv RIRELAN0Y

Frk1 3FR0IEH2A1H

R R

AIAENNITHR
BRI IR°

FEYE QU0
KA+ NQREIEK <) B [ @Y o
RPOLIVIRO” D+ NGO
HOUSLKSHRICL [31124875 | AED

OF K4 % N3

NADE « K&l

i

R i

1 2hk

HATOIE

GALACTIC



2016.5.7 SE8EIFUMNCTHHFR S NRIEARCTICXIET dikitie B

THE LANCET =

Wolume 380, Issue 9840, 410 August 2012, Pages 499-505

Articles
Radiation exposure from CT scans in childhood and
subsequent risk of leukaemia and brain tumours: a

retrospective cohort study

Dr Mark S Pearce, PhD* &8 Jane A Salotti, PhD?, Mark P Little, PhD", Kieran
McHugh, FRCRY, Choonsik Lee, PhD®, Kwang Pyo Kim, PhD®, Nicola L Howe, MSc?,
Cecile M Ronckers, PhD®', Preetha Rajaraman, PhD®, Alan W Craft, MD", Louise
Parker, PhDY, Amy Berrington de Gonzalez, DPhil®

Open Access funded by Department of Health UK
Under a Creative Commons license

+ Show more

*: Mark S Pearce, et al.: Radiation exposure from CT scans in childhood and
subsequent risk of leukaemia and brain tumours: a retrospective cohort
study, Lancet, June 2012.
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*: Mark S Pearce, et al.: Radiation exposure from CT scans in childhood and
subsequent risk of leukaemia and brain tumours: a retrospective cohort
study, Lancet, June 2012.
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radiological protection in paediatric diagnostic and
interventional radiology. ICRP publication 121

For computed tomography, dose reduction should be optimised
by the adjustment of scan parameters (such as mA, kVp, and
pitch) according to patient weight or age, region scanned, and
study indication (e.g. images with greater noise should be
accepted 1f they are of sufficient diagnostic quality).

Other strategies include restricting multiphase examination
protocols, avoiding overlapping of scan regions, and only
scanning the area in question. Up-to-date dose reduction
technology such as tube current modulation, organ-based
dose modulation, auto kV technology, and iterative
reconstruction should be utilised when appropriate.
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ICRP

Publ. 121 Radiological Protection in Pediatric Diagnostic and Interventional Radiology.

“INRCTOZ w2 K {E 4 DREFIT,
TNHDIEESTHIDEDZREFTIANE"

IAEA

Radiation Protection of Children During Computed Tomography .
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EEXDEEE

Publ. 121 Radiological Protection in Pediatric Diagnostic and Interventional Radiology.
6.5.2. Tube voltage (kVp)

(121) The kVp needed to penetrate the body of a paediatric patient is lower than
that of an adult as the physical size of the paediatric patient 1s smaller. Therefore,
120 kVp is used in adult CT studies, whereas 100 kVp, and sometimes 80 kVp, 1s ade-
quate for paediatric patients. Lower kVp without increased mAs causes an increase
in noise. However, with higher contrast, higher noise can be tolerated, thus resulting
in a dose reduction. This lower kVp may also improve the effect of 1odinated contrast
agents and 1s therefore suggested for CT angiography. Excessive lowering of the kVp
may cause beam-hardening artefacts (Verdun et al., 2004). Use of 80 kVp i1s sug-
gested for infants under 5 kg by Vock (2005). Using phantom studies, Yu et al.
(2011) suggested tube potentials of 80 kVp and 100 kVp for <10 kg and 10-20 kg
welght, respectively, for paediatric chest and abdominopelvic CT. New scan technol-
ogy 1s becoming available with 70-kVp options which may have unique benefits for
the paediatric population.

(122) The use of weight-adapted paediatric CT protocols has been suggested
(Frush et al., 2002; Cody et al., 2004; Verdun et al., 2004; Vock, 2005). Some exam-

ples of suggested paediatric CT protocols are included in Table 6.2 (Pages et al.,
2003 Verdun et al 20004 Vack 2005)
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Yu, Lifeng, et al. "Optimal tube potential for radiation dose reduction in pediatric CT:
principles, clinical implementations, and pitfalls." Radiographics (2011). GALACTIC
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