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here has been a recent increase in attention focused on the potential risk of radiation-

induced carcinogenesis from diagnostic radiology, with a particular emphasis on computed
tomography (CT). After the rapid adoption of multidetector CT (MDCT), radiation doses from CT
are now the single largest source of diagnostic radiation exposure to patients, and the
carcinogenesis risk from diagnostic CT radiation dose exposure can no longer be ignored by
physicians. To understand the exposure risk and monitor radiation dose exposure, an
understanding and interest in CT dose reports is necessary. Almost all MDCTs now show and
allow storage of the volume CT dose index (CTDIvol), dose length product (DLP), and effective
dose estimations on dose reports, which are essential to assess patient radiation exposure and
risks. To decrease these radiation exposure risks, the principles of justification and optimization
should be followed. Justification means that the examination must be medically indicated and
useful. Optimization means that the imaging should be performed using doses that are as low as
reasonably achievable (ALARA), consistent with the diagnostic task. Optimization includes
understanding and changing CT protocols to perform the same diagnostic task with the minimal
amount of radiation exposure while maintaining diagnostic accuracy. Physicians and radiologists
must be aware of the radiation risks associated with CT exams, and understand and implement
the principles for patient radiation dose reduction.
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Figure 1. Radiation dose difference between general X-ray (A) and
computed tomography (CT) (B). General X-ray radiogra-
phy is projectional passing from one side of the body to
the other in a single direction, which results in the high-
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Figure 2. (A) The typical bell curve appearance of computed tomography (CT) radiation dose -
along the Z axis in a single CT scan slice is depicted. (B) The combined CT radiation = HkA}
dose and resultant multiple scan average dose (MSAD) along the Z axis for multiple

CT scan slices is depicted.

F=Aol| AREBHE 32 em B g o] A9 W ARl =
gk $(20 mGy)o| TN 578 (10 mGy) o] F
v Awrh gk, A 16 em TR A o] A9 n)gE =
AA TE 2 HAF A SAgE gho] vsz8HAl 40
mGy AEE FoFZITHI0], &Y T W ollx] o] At
Z}o] elol| = Fhate] z5of mh2 A =Fe] 2fo)7} et 23St
9] e} 22= vhE-9(penumbra) 7 Ak of

ol WARAe] B 1} gl Fmee] Hel

)
Ir

tlo r

T

oot

A 2700 8] S M= A Hol(multiple scan
average dose), Figure 2Bol|A ¢} 7o) Aeko] Z7}s17|
th, 28|B 2 CToAMw SHek A1 CT dose index
(CTDDN$} dose length product (DLP)E ARE3It}, CTDI
+ &l EEtolx 270N 3] T e CTHESAE A
glojlx] ZAH dose profile?] 72 Wako] AR 7kS AR
AR e gholth(Figure 24), o] AR &H317] ¢
3] 100 mm Zo]e] Ae]gH(ionization chamber)2] &7+
oJA] 10 mme] beam collimation 02 ZA}8lGS o] A&
Z74%ke] CTDI1000]H, AR 2] 7hedle] 1/39] 71415
FAL 7P oA G2 ghell 2/39] AR ¥ 2 7k
2|2 F A 3ko] weighted CTDI (CTDIw)o]th, o}
=], SRS W7k vS AEe 8] flaf == o

1264 CrziAtel YA mZnt MZsh gy

B | oItk o Aud e Aol 9

Se w Al 24 % A7 F
A

A dUAlE EeA akde] A

Aol vt a2l HdeFo|n, gt

off AAA Jaks Frksh= ol A

B34 2kl o] g4 J3S arelete] 22 9l AA7lel 7t

A& T A fFaddke] o fr8-dntil, faidwkel

o= GO 2 Sy H= mSv7F ARSE T, DLPS} -9

W 71| 3k F3IA Ak CTDIS} DLPE CTel| 9

& TR == HEde Ueple 32 5835 o &5A %,

FFWEH S 7L SAehs AR A7be] x| 7], A
=, Hol, AlE & A i) S-S vk QA &

AL T SR} AR R ke S G 8s] AT = ol

o}, 2] MDCTOA CT 2] parameterE 7[HFo 2

r
g

SR ARG olgIE WHOZ ASES At
CTDIvol¥} DLPE CT &4 HoJF31(Figures 3,4) ©|
< picture archiving communication system (PACS).S.
2 HEato] 7 ghate] ZAtollM Sl S 34 4 S
Fisivi
CT mpz Azt

19807 2007A7HA] FAAH o= CTE ol 2|3k
S| F0%E W ERES 2] CT 7 E0%S o}
B Ao 2 gk ¥ A0 8 g 15-30 mGy<] A
& etk 3 o) 271l ) 2 AE SR
of Afol7} Higkeh12-14], 3918 Rlol Haalse
FECTY 79 1-2 mSv, §5 CTE 5-7 mSv, &5 CT+=

5-7 mSv, =4k CT+= 3-4 mSv, A% CT+ 5-15 mSv, A%

J Korean Med Assoc 2011 December; 54(12): 1262-1268



[ =]

CT radiation dose and radiation reduction strategies % =1

Accession Number: 2011 Sep 02 Zrr A4 7F CTE 1-3 mSvE Bl
Patient ID: LightSpeed VCT ﬂoi %1‘4[11,13], =u CTOH/H ?—@iﬂ
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3 Helical 135.750-1538.250 17 393.57 Body = %&% CTQ 75]—?— 20-60 mGy, s

- 4 Helical 135.750-1310.750 6.85 220.05 Body = Eﬂ} CTQ] 73_(% 50-80 mGy /\]X]O}—E
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Figure 3. This dose report was generated on a LightSpeed VCT scanner (GE Healthcare, .
Milwaukee, W1, USA) during a 4 phase dynamic liver computed tomography (CT)in 9l 10-20 mGy A=2] 42 3=
a 49-yearold man. Note the volume CT dose index (CTDIvol) and dose length o] ol A onpEo]
product (DLP). Dose reports from this GE scanner include scanning type, scan | defdtt, msellX= frg el
range, CTDlvol, and_DLP. Seri_es 200 shows the _radiation dose occurring during X FBgAaxEke] 3 mGy o7} =
contrast bolus tracking. In this exam, a scout image was taken, followed by e ol N =
nonenhanced imaging, bolus tracking, arterial, portal, and delayed phase imaging =5 AlgkskaL gl CTAA A=
vvith a total 4 phases. In_ this case, the portal phase scan range included the pe\vi_s, ool u|a} 10u] o]ike] SRS 1}
which explains the relatively larger scan range and higher DLR The total DLP for this
patient is estimated as 1,033.89 mGy x cm. ERHTH13],
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ol thih HeiEAE Alegskar ik, 4
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¢

Scan A ref CTDIvo

of

A
HAES o] 2oz 73t

2Fo] H-L CTDIvol 47.74+ 16,76
mGy, DLP 835.51+293.31 mGy

xcm, F-8A1% 1,924+0.67 mSvo]S]
Figure 4. This dose report was generated ona SOMATOM Sensation 64 (Siemens Healthcare, 1 _l;g Baele el zpHow %Xé
o

Forchheim, Germany) computed tomography (CT) scanner during a 4 phase ) 3 =

dynamic liver CT. Note the volume CT dose index (CTDIvol) and dose length product 8+ A1%Fe] H3t-& CTDIvol 16,84+
(DLP). Dose reports from this scanner include kV, mAs/reference mAs, CTDIvol, c +990 5 i
DLR and tube rotation time. This dose report shows separate premonitoring and 9.18 mGy, DLP 421£2295 mGy
monitoring radiation doses in regard to bolus tracking. In this exam, a scout image xcm, FaXME 6.32+3.44 mSv °]
was taken, followed by nonenhanced imaging, bolus tracking, arterial, portal, and o i I ~
delayed phase imaging with a total 4 phases. For nonenhanced liver CT, tube current /\)\]:]—[12]’ ol iR 2009 At
modulation using CareDose 4D was used at 100 kVP with a reference mAs of 180. Ak A ek lolualo]e HhTElol
120 kVp was used on arterial to delayed phase enhanced images. In this case, the A Al el =eelE MRS
portal phase scan range included the pelvis, which explains the relatively larger scan g X CT &4 CTDIvolE 60
range and higher DLP Portal phase CTDIvol was 14.15 mGy, DLP was 787 mGy — N
X cm, and total DLP was 2,096 mGy x cm. Tl, time per rotation; cSL, collimated slice. mGy, DLP= 1,000 mGy, =7 CT=
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