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Radiation Risks and Dose Assessments in Pediatric Cardiovascular Imaging
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Rapid advances have been made in imaging in children with both congenital and acquired heart disease. These include techni-
cal advances in cardiac catheterization and conventional angiography, as well as noninvasive radiological imaging with CT and
nuclear medicine. These imaging modalities, however, impart a radiation dose to children. Although the presence of radiation
exposure to children has long been recognized, there is a lack of readily accessible information to address radiation risks and
radiation dose assessment for pediatric cardiologists, radiologists, and other pediatric health care providers. This article pro-
vides practical information on age-dependent radiation risk and radiation dose associated with cardiac catheterization, cardiac

CT, and nuclear medicine.
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Fig. 1 Graph shows lifetime attributable cancer mortal-
ity risk per unit dose as a function of age at a single
acute exposure as estimated by the National Acad-
emy of Science BEIR V (Biological Effects of lonizing
Radiations) committee. Note the rapid increase in life-
time risk with decreasing age at exposure (reproduced
with partial changes from reference 2).
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Table 1 Absolute values for adult patient of effective dose
per dose-length product (EbLr)

Table 2 Relative values by age of adult Eotp

Aeglonofbody B (mSwmGyem)
Head 0.0023
Ngok 0.0054
Ghest T
Abdomen oS
Palvis ooe

Age (yr)
Region of body 0 1 5 10 15
Head 9.5 5.1 3.2 2 1.2
Trunk 7.9 4 2.6 1.8 1.2
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Table 3 Examples of imaging conditions of 64-detector row CT
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2. Non ECG-galed chest CT studies in chidren

RN W TR R A3 <,
TR 2 5. PR 25138

Tube voltage (kVp) (age)
80{08y) 100(B5y) 120(B2yr)
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BIIE NI TH L DLP T 10 1%
FWERGE L %25 (Table 2) °.

Table 3 121%, WA L/NBOEAED 64 5] CT DF/S
FGA—FOEFZFFRIR L. I TEETLILEND
HOUL, FERIHEEAIITIZB LD IR > TV A,
BNGOEXFAPIZL 2EEIRCT OAETHD,
IO ERIEFRBOWE CT DMETH 5. HiE TIEE
BREZHET 5720120 )V F— TV EBBSE2
VERHY), v FINEOLEDOR 1/7127% > T
L. L7zsoT, b LARCOLEREMZ R LG
HBYYFTAT Y U 2iT) &, ZZIFRRSNED
7 R WCERIR R 2 B REME D B

IDEAT—FTIVICBIT DR
CE A 7 — 7 O VEE OB EE, 7 A REO T

=W EIZFIREN S DAP (dose-area product) @
fED HFEIRRZIEETHI LN TE 5.

DAP L, X#HExK2EH I oI v 7TOWNHT,
BEREaY) A—F (YO OEHEETLH) OFIIEEL
TH5bBDAP A= —THlllsEENA. DAP A —% —IZ
HZEOMBIRD A F ¥ F X U N—T, ZBROEEERE
VBT B ERE S S XIS E 2 L Tw b,
DAP OHATIZ, ¢Gy x cm” Th 5

LK 7 — T VIS BT B ERRREI, BS540
&2 XANRY MVvoZAL, EiREBE L O
LMD, P AHEE DL bWEHT 5
Pl L ORTFICE D EMICREE LT 5. )ik,

FRHR19F9R1H I

] 5




438

Table 4 Coversion factors of effective dose per dose-area product (mSv/cGycm?) for cardiac catheterization of children

Ago
0-1w 1-5w Ew-8mo  6mo-2yr  2-8yr 5-10yr  10-18yr 15-21yr
PA 001151 0.01184 0.01084 0.00485 0.00348 0.0026 000162  0.00117
Lat 002456 0.02478 0.02142 0.01019 0.00708 000528 000321 000214

Thoso values wore detarmined with e use of 2.5 mm Al filter, X-ray tubo voltage of E5-€7 kVp for PA beams, and 84-84 kVp for Lat beams.

PA: postaraantarior beam, Lat: lateral beam

Table 5 Radiation dosage of cardiovascular radionuclide studies (mSv)

Age [Frsio to adul domo;

Typicn! ndminkirafion dosea for adult 1y (1] Syr(ta) T8 yr (L2} 15 yr (4 Adult {1}
To-S0m: Motrolonrin atross-rost 1000 Mg 11 L] T T a
T~ otrofoamin roat 555 MBg & 3 4 4 4
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T-201 alrgds-roat T4 Mg 52 2 M 17 L]
F-18 FOiE 370 MEg L8] 45 By T T
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123 MIBE 111 MBg 18 1 14 14 14
123 BREPE 111 Mg 28
To-00a: MAA 185 MBq 28 1.6 21 2.2 2
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