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Abstract

The objective of this study is to characterize changes in computed tormography (CT) utilization in the
pediatric emergency department (ED) over a 6-year period. CT scans ordered on pediatric (ages 0 to
17 years) ED patients from July 2000 to July 2006 were analyzed in five groups: head, cenical
spine, chest, abdomen, and miscellaneous. Pediatric ED patient volume and triage acuity scores
were determined. There were 6,073 CT scans performed on 4,138 pediatric patients in the ED during
the study period. During this same period, 78,932 pediatric patients were evaluated in the ED. From
2000 to 2006, pediatric ED patient volume increased by 2%, while triage acuity remained stable.
During this same period, head CT increased by 23%, cenical spine CT by 366%, chest CT by
435%, abdominal CT by 49%, and miscellaneous CT by 96%. Increases in CT utilization were most
pronounced in adolescents ages 13 to 17 years. Increases in CT utilization in this age group met or
exceeded increases seen in the adult population. In children less than 13 years of age, increases
were subt

increasec
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Abstract

Results: From 1995 to 2008, the number of pediatric ED visits that

risks of C

°T deon included CT examination increased from 0.33 to 1.65 million, a fivefold

certainty.
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Number of ED visits with CT (millions)

increase, with a compound annual growth rate of 13.2%. The percentage of

with a compound annual growth rate of 12.8%. The number of visits
associated with CT at pediatric-focused and non-pediatric-focused EDs
increased from 14 895 and 316133, respectively, in 1995 to 212716 and 1
438413, respectively, in 2008. By the end of the study period, top chief
complaints among those undergoing CT included head injury, abdominal
pain, and headache.

Conclusion: Use of CT in children who visit the ED has increased
substantially and occurs primarily at non-pediatric-focused facilities. This
underscores the need for special attention to this vulnerable population to
ensure that imaging is appropriately ordered, performed, and *3 vulnerable: v
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Sources of Radiation Exposure
From: NCRF Report No. 160

Repnnted with permission of the Matonal
Council on Radiation Protection and
Measurements, hittp ' NCRPonline.cng
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* Pierce and Preston (2000)
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* 50-150 mSv
e Excess cancer deaths

Table 7. Thyroid cancer after childhood radiotherapy

Study Mean dose (Gy) ERR/Gy

Enlarged thymus 1.4 9.1 (3.6-29)
Michael Reese tonsils 0.6 2.5 (0.6-26)
Israeli tinea capitis 0.1 32 (14-57)

Childhood cancer 12 1.1 (0.4-29)
A-bomb survivors (<15 years) 0.3 4.7 (1.7-16)

Table 3. Breast cancer mortality and diagnostic X-rays for scoli-
osis (ERR excess relative risk; from [4])

4,822 Exposed; 644 nonexposed
Mean age at exposure, 10.6 years
Mean dose, 0.11 Gy

70 Observed cancers; 35.7 expected
ERR at 1 Sv=5.4 (95% CI=1.2-14)
Results similar to A-bomb survivors
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FIGURE 1-4 Relevant dose range for pediatric CT: 6 to 100 mSv (0.006 to 0.1 Sv).
“There is direct, statistically significant evidence for risk in the dose range from o
to 0.1 Sv.”

(From Brenner DJ: Estimating cancer risks from pediatric CT: going from the
qualitative to the quantitative. Pediatr Radiol 2002;32:228-231.)




“Estimated Risks of Radiation-Induced Fatal Cancer
om pediatri ” | Brenner et g AJR=176, Feb

2001)

Pediatric CT will
result in significantly
increased lifetime
radiation risk over

adult CT
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Table 7
Dose Summary for CT Examinations (at 120 kVp)

Milliampere Energy Imparted Effective
Patient Radius Mean Section Second to the Phantom Dose
Age (y) (mm)* Dose (mGy) Setting (m]) (MmSv)

Head Examinations

Newborn 300
1 340
5 380

10 400

15 400

Adult 400

Abdomen Examinations

Newborn 57.6 150
1 75.7 150
) 92.9 160

10 108.0 180

15 132.0 200

Adult 143.0 200

* Computed with Equation (4).

Huda et al Radiology 203: 1997 p
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Minimizing Radiation Dose for Pediatric Body
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image gently when we care for kids) The image gently Campaign is an initistive of the Aliance for Radiation Safety in Pediatric Imaging. The
campaign goal is to change practice by of the e promote radiation protection in the imaging of children,

Image Gently Impact

The image gently campaign launched
1/22/08. Thes 13 a snapshot of what has
happenad sinca:

Back to Basics...

Image Gently's latest intiative
released September 2012. Click hera
for new resources in Digital

image

ionals have taken

Radogranb! This rollout indudes PG
projects, parant information, and 3 large
aelection of aducational matenals,

lack tn Rascs Rttty Award LAEA Report

Click here to

take the image

iR ¢ NCRP Report 172 Available
gently pledge! Thanks ta evervans who has
pledacd to imaas wiseh, nchiding

The NCEP fienart No, 172, Reference Levels and Achievable ' -

" " Doses n Medical and Dental Imaging: Recommendations for
QLIICk Links the United States 1s now avalable. Thrs Report represents

an important continuabion of NCRP reports on radiation

Bl of 3 Pl Refarving Mhysician safety and health protection m medione and lays the
far the and of DALs and
Pt Radclogpe Techrelognt achievabla doses for diagnostic «-ray examinavons. Please
Rrewsrces. Mevkond Mrand dlick here to read the NCRP press release and for
information on bow to purchase a3 copy
Perert Peess
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What Parents Should Know
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Has Pediatric CT at Children's Hospitals
Reached Its Peak?

Brent A. Townsend’ 2, Michael J.
Callahan', David Zurakowski' and George
A. Taylor’

AJR, May 2010, Volume 194, Number 5




B

Search for 0 All Fields v GO Advanced Search

Home | Journals | Specialties | Clinical | Global Health | Multimedia | Conferences | Information for | Healthcare Jobs

The Lancet, Yolume 380. lssue 9840, Pages 499 - 505, 4 August 2012 < Previous Article | Next Article » Access this article on
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Radiation exposure from CT scans in childhood and subsequent risk
of leukaemia and brain tumours: a retrospective cohort study

Kim PhD £, Micola L Howe MSc @, Cecile M Ronckers PhD £ I, Preetha Rajaraman PhD £, Alan W Craft MD B, Louise Parker PhD &, B
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Findings
During follow-up, 74 of 178 604 patients were diagnosed with leukaemia and 135 of 176 587 patients were diagnosed with brain
tumours. We noted a positive association between radiation dose from CT scans and leukaemia (excess relative risk [ERR] per
mGy 0-036, 95% CI 0-005—0-120; p=0-0097) and brain tumours (0-023, 0-010—0-049; p<0-0001). Compared with patients who
received a dose of less than 5 mGy, the relative risk of leukaemia for patients who received a cumulative dose of at least 30 mGy
(mean dose 51-13 mGy) was 3-18 (95% Cl 1-46—6-94) and the relative risk of brain cancer for patients who received a cumulative
dose of 50—74 mGy (mean dose 60-42 mGy) was 2-82 (1-33—6-03).

Interpretation

Use of CT scans in children to deliver cumulative doses of about 50 mGy might almost triple the risk of leukaemia and doses of
about 60 mGy might triple the risk of brain cancer. Because these cancers are relatively rare, the cumulative absolute risks are
small: in the 10 years after the first scan for patients younger than 10 years, one excess case of leukaemia and one excess case
of brain tumour per 10 000 head CT scans is estimated to occur. Mevertheless, although clinical benefits should outweigh the
small absolute risks, radiation doses from CT scans ought to be kept as low as possible and alternative procedures, which do not
involve ionising radiation, should be considered if appropriate.

of brain tumour per 10 000 head CT scans is estimated to occur. Nevertheless, although clinical benefits should outweigh the Review Chernobyl-related
small absolute risks, radiation doses from CT scans ought to be kept as low as possible and alternative procedures, which do not fonising radiation exposure and

involve jonising radiation, should be considered if appropriate. cancer risk: an spidemiological
review =
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Cancer risk in 680 000 people exposed to computed
tomography scans in childhood or adolescence: data
linkage study of 11 million Australians

[EX08H open AccEss

John D Mathews epidemiologist', Anna V Forsythe research officer', Zoe Brady medical physicist'*,
Martin W Butler data analyst’, Stacy K Goergen radio!ogr’sx‘i' , Graham B Byrnes statistician®, Graham
G Giles epidemiologist®, Anthony B Wallace medical physicist’, Philip R Anderson epidemiologist™,
Tenniel A Guiver data analyst®, Paul McGale statistician', Timothy M Cain radiologist"’, James G
Dowty research fellow', Adrian C Bickerstaffe comnyiter scientist'. Sarah G Darbv statistician

"School of Population and Global Health, University of Melbourne

e et st s e e v @ For brain cancer and for all cancers combined, IRRs were
PesensinonCancer ton Franos cancw cpamacoy e i NighEst for CT exposures in children younger than 5 years, and

Research on Cancer, Lyon, France; *Cancer Epidemiology Centre
Medicine Section, Australian Radiation Protection and Nuclear Sz

Healthana Wollve, Carcera,Ausirala: oty oo nvers lf — (Jecreased with increasing age at first exposure (P=0.001 for

Studies Unit, University of Oxford, Oxford, UK; "'Medical Imaging

trend for brain cancer, P<0.001 for trend for all cancers; table

tf:nded to decrease w1th increasing age at hmt expmure (P=0.06
for trend). Despite these reductions, the IRR remained
significantly increased in the oldest group at first exposure, for
brain cancers, all cancers combined, and all solid cancers other
than brain cancer. For lymphoid and haematopoietic cancers




Conclusions The increased incidence of cancer after CT scan exposure
in this cohort was mostly due to irradiation. Because the cancer excess
was still continuing at the end of follow-up, the eventual lifetime risk from
CT scans cannot yet be determined. Radiation doses from contemporary
CT scans are likely to be lower than those in 1985-2005, but some
increase in cancer risk is still likely from current scans. Future CT scans
should be limited to situations where there is a definite clinical indication,
with every scan optimised to provide a diagnostic CT image at the lowest
possible radiation dose.

What is already known on this topic

CT scanning rates have risen substantially since the 1980s. Although large doses of ionising radiation are known to cause cancer, there
is uncertainty about the risks following the lower doses from CT scans (5-50 mGy per organ)

A recent study of 180 000 young people exposed to CT scans in the United Kingdom found an increasing risk of leukaemia and brain
cancer with increasing radiation dose

What this study adds

Among 680 000 Australians exposed to a CT scan when aged 0-19 years, cancer incidence was increased by 24% (95% confidence
interval 20% to 29%) compared with the incidence in over 10 million unexposed people. The proportional increase in risk was evident
at short intervals after exposure and was greater for persons exposed at younger ages

By 31 December 2007, with an average follow-up of 9.5 years after exposure, the absolute excess cancer incidence rate was 9.38 per
100 000 person years at risk

Incidence rates were increased for most individual types of solid cancer, and for leukaemias, myelodysplasias, and some other lymphoid
cancers
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Non Ionizing Radiation

Better temporal resolution

Better delineation of
mediastinal structures

Better soft tissue
characterization

Demonstrates segmental
bronchii

lonizing Radiation
Better spatial resolution

Better delineation of
lung parenchyma
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pulmonary lobule

Demonstrates down to 6-8
generation bronchii
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Non Ionizing radiation lonizing radiation
Better temporal resolution Better spatial resolution

Better delineation of Better delineation of lung
mediastinal structures parenchyma

MDCT - fast Imaging
(few min)

Long study time (30-
6omin)

Longer sedation Shorter sedation

Unstable patient—> higher sedation risk = CTA
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= R AY FAQ of the Month
RISK®

Promoting responsible imaging
through patient and provider education

home about fag's caleculate your risk glossary contact

¢ Risk Calculator e

Chest x-ray (2 views) Study: Brain CT (Standard)
Abdomen x-rays
Pelvis x-rays Gender: Male ® Female

Hip x-rays (unilateral) Age at Time of Study: |4 ears
MNeck x-rays 9 v v )
Upper Back x-rays Doses are based on adult averages and pediatric risk may be
Lower Back x-rays inaccurate.

Extremity x-rays {(Hands, Feet, etc)
Mammogram {unilateral) Number of Exams: |22

Dental x-ray (panoramic) Average Dose: I2.UUU (mSv)
Dental x-ray (4 intraoral bitewings)

skull x-rays I (mGy - cm)
DEXA Scan (Bone Density)

Dose is based on multiple views Calculate | Add This Exam to your Report |

Total Effective Dose: |2 1.78 (mSv)

Additional Cancer Risk: IE].39[]225 (%)

Baseline Cancer Risk: |44.9 (%)
Baseline + Additional Risk: |45_290225 (%)

Add This Exam to your Report |

Please see Glossary for description of
different studies. To learn more about how these calculations are made, see the About page.

Your X-ray Risk Report

http://www.xrayrisk.com
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Medical Radiologist Referring Partners in
Physicist - Physician Industry

image gently when we care for kids! The image gently Campaign is an initiative of the Alliance for Radiation Safety in Pediatric Imaging. The campaign
goal is to change practice by increasing awareness of the opportunities to promote radiation protection in the imaging of children.

IMAGE GENTLY RESOURCES IN HEBREW

nYT? 007N DN A DT N 73

Thanks to translators:

Harris L. Cohen, MD
Sandra W. Cohen, MD
Rabbi Shai Finklestein
Diana Gaitini, MD

Pearl Herskovitz, MD
Jeffrey Jacobson, MD
Pinchas Lebensart, MD
Michalle Scudack-Ben Nun




Comparison Doses
Natural Background 3.1 mSv/year®? Domestic Pilots 2.2 mSv/year'?
Average US Exposure 6.2 mSv/year'® 7 Hour Airline Flight 0.02 mSv12
Chest x-ray (2 views) 0.10 mSv Chest CT 7.0 mSy

Estimated Lifetime Risk of Death from Various Sources!?

Motor Vehicle Accident 1% or 1 in 100 chances

Drowning 0.1% or 1 in 1000 chances

Bicycle Accident 0.01% or 1 in 10,000 chances

Lightning 0.001% or 1 in 100,000 chances

Keep in mind, the overall lifetime risk of developing an invasive cancer is 37.5% (1 in 3) for women and 44.9% (1 in 2) for
men regardless of imaging history. These statistics are averages and do not predict what is going to happen to you. They do
not take into consideration individual risk factors including lifestyle (smoking, diet, exercise, etc), family history (genetics) or
radiation exposure. The majority of cancers occur later in life and the average lifetime risk of dying from cancer is 25% (1 in
4).
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