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diagnostic radiology; should we be concerned ?. Chula Med J 2011 Nov — Dec; 55(6):
621 - 32

Diagnostic radiology has an important role in pediatrics. Some imaging modalities
give high radiation doses and there is a rising concern on the safety of radiation. This article
aims to provide information on the increased risk of cancer from radiation used in diagnostic
radiology. The information may help in the process of decision making in referring pediatric
patients to CT and in communicating with their parents. Radiation doses in diagnostic radiology
in pediatrics are mostly low, but some may reach the moderate level. From the recent
knowledge, many believe that even a low-dose radiation has a certain risk of cancer
development, the higher the dose the higher the risk. Increased cancer risk from CT scanning
is between 1 in 10,000 and 1 in 2,000 while the risk from a chest X-ray is 1 in 1,000,000. The
younger the patient, the higher is the risk. Underestimation of CT radiation risk by referring
physicians was reported, and it might be an important cause of referring patients to CT
scanning more than necessary. Radiologists and CT technologists in some centers had not
lowered the radiation dose, particular in CT scanning, for children. International organizations
have introduced “diagnostic reference levels” of many imaging modalities and requested

every country to follow. On the other hand, we should know that all people receive natural
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background radiation plus other factors that may already cause a significant cancer risk
which is much higher than the risk from medical radiation. The risk from radiation is not high
when compared to overall risk from other causes to an individual, however, this should not be
an excuse to add unnecessary medical radiation. Justification for imaging and properly

performed imaging are essential.
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A15199 1. 3uuseAsana (effective dose) lugilazelugy ann1smeatszinnmig < nna

Sa@Anen (ARaBNRNIZLNNNN9AT9991n Mettler 2008 %)

mmmm’anm'sé Effective dose (mSv) mmmm’anm'sé Effective dose (mSv)
Average Range ﬂ'ﬂuﬁ'am'a';tmz Average Range
NNSATIAMNAIITANEAT
fanRes
Chest X-ray (PA) 0.02 0.007-0.050  CT chest 7 4.0-18.0
Chest X-ray(PA,lat) 0.1 0.05-0.24 CTPA for emboli 15 13-40
Abdomen 0.7 0.04-1.10 CT abdomen 8 3.5-25
Pelvis 0.6 0.2-1.2 CT pelvis 6 3.3-10
Skull 0.1 0.03-0.22 CT 3-phase liver 15 -
Cervical spine 0.2 0.07-0.3 CT skull 2 0.94.0
Thoracic spine 1.0 0.6-1.4 CT neck 3 -
Lumbar spine 1.5 0.5-1.8 Coronary CTA 16 5.0-32
Hip 0.7 0.18-2.71 Virtual CT colono 10 4.0-13.2
VP 3 0.7-3.7 Renal (DTPA) 1.8 -
Upper Gl study 6 15-12 Renal (DMSA) 3.3 -
Small bowel series 5 3.0-7.8 Bone (MDP) 6.3 -
Barium enema 8 2.0-18.0 PET (FDG) 14.1 -

A599 2. FNnuiAdana (effective dose) lugiaensinany 5 1 annismsaatszinnmng

n95ad@inen (lunsmsainlaliuamfFunndedlmmanziuawagogilae)

Uszinnnisnsaa Effective dose (mSv) dszinnnismsaa  Effective dose (mSv)
Average L‘v;ﬂﬁ"u Average L‘v;ﬂﬁ"u

CXR: AP & CXR: AP
lat (A%) (5)

Chest (AP & lat)* 0.02 1 Chest (AP)** 0.013 1

Voiding CUG * up to 0.33 ~16 CT brain NC** 2.39 180

CT chest* upto 3 upto 150  CT chest ** 213 160

CT abdomen* uptob upto 250  CT abdomen** 4.66 360

Cystogram (Tc-99m)*  0.06 9 PET/CT*** 24.8 X

Bone (MDP)* ~5 ~250

*luweyaann Frush DP, 2008 **
= ureyaveslsmenuiaqiiadns
=+ flygayaain Chawla SC, et al. 2010 **
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(effective dose) WANANAW WauiuANIA5UAINEIINTR. %

N9M529 Effective Dose ANMNLALNARINNSG  AEUNUSIRAIN
mSv \iANZSANAW  Natural Background
No Dose Not defined/applicable Not known Not equivalent
o MRI

e Ultrasound

Low Dose < 0.1
® Chest Xray
® [Extremities

Intermediate Dose 1-5

® |VP
® | umbar spine
® Abdomen
® CT head and neck
Higher Dose 5-20

® CT chest or abdomen
® Nuclear cardiogram
® (Cardiac angiogram

® Barium enema

Natural background 2.4

1in 1,000,000 Few days

1in 10,000 Few months to a few
years

1in 2,000 Few years to several
years

1in 5,000
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