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-Basic Principles of CT Dose Index and Understanding of CT Parameter for
Dose Reduction Technique-
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1. Basic Principles of CT Radiation Dose

Computed Tomography Dose Index(CTDI)

CTDI;= CTol|4] 7]i20] == A5F afeu|e]& CTollA] &
2o 7 XAo| RAME: Fot 22 Wgfol| A B Algk _4 ]
2 Yehle XA BH7L SR Sldshe B9k 24w 54
Aeke] AEgre A W FEjmlold greR yhegtolth
(Ean. 1), E5& Hoke thsllolde Sl B+t
Ao & AXFETHMultiple Scan Average Dose, MSAD)™

1 [ee]
CTDI= W/‘,mD(Z)dZ (Eqn_ 1)

D(z) = The radiation dose profile along the z—axis
N = The number of tomographic sections imaged in
a single axial scan
T = The nominal scan width
CTDTrpa
o240 2 =7} MSADSQ} CTDI+= CTDIS] =Aof 3Esh

RE AL 2ulels It FDAoY oa) 7w
CTDIZ* 2 AUEA 9] 79 sl AEGS
A4k Blo] BAJSR= WP olthEqn, 2)',
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CTDTig0
Gre: A Aol Al Alkile] sl Sl 100

mmo||A] HEZS A= o2 57 Pd%k L MSAD Hrj=
At} (Eqn. 3) 3mm ©[8} shte] F2 AHo|A A Alkke]
L AL u5] Yl AR83IaL, 100 mme] Zo]of 3 cc pencil

ol E o] gsto] EE CTDI MEol|x] ZAHTH
50mm
CTDIL, = NT/ . D(z)dz (Eqn, 3)
Weighted CTDI,,
Field of view(FOV)2] Zthdo|A] z} F9jof u}-2 CTDI
Zhe TISITh UNEA O Qo] CTAAMS: Q= A9 B

Ho] CTDI Z}e] FOVe] =41 CTDI ZlHrt} At Weighted
CTDI(CTDIw)= FOVE] 3JchHoA T CTDI o=
CTDI Hg oA F4lH S34ke] 1/37 7P3Ate] S73%k)
2/33} 3} ZeP® . CTDIw: 5743 kVpel mAso|A] CT
A2 S8 o R ARGEHTHEqQn, 4).

1
CTD[’U} = § CTD]IOO(:en,ter + 2/3 CTD[IOOedyc (Eqn- 4)

Volume CTDI,

CTDIvol-S& EAT CT TEEZ O] Ao g A7 A=
of we} FA|E CTDIws AMESiA AltE= GHeg SI
G A= mGyE ARESITHEqn. 5).

cror, = 2L

(Eqn, 5)
I = the table increment per axial scan (mm)
AR 9] pitch(slice pitch)w= XA1o] ohH 3|4 o ]

o o] SAol gt & Belulold ghoz Ui olch

(Eqn. 6).
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T |
Slice pitch = NT (Eqn. 6)
oju] CTDIvol-2> Eqn, 7%} 2t}
1
CTDL,, = 5 CTDI, (Eqn. 7)

P = the CT slice pitch
Dose Length Product(DLP)

DLP:= CTDIvol] scan lengthS 33t 7102 A7lo] &7
E19k8 1) BEle 2] oIS Wegslo] 270 TR
ZolA AYAZ HABK=T] T2 2 H3t gloltEqn, 8).

DLP(mGycm) =
CTDI,,,(mGy) X scanlength(cm)

vol

(Eqn. 8)

2. Understanding of CT Radiation dose
technique

Size—Specific Dose Estimates(SSDE)

CTDIvole: BEMES ofgao] A2 T} OT ZA|oA]
S-S BASE 9 WRolrh DLP= 3#E
ZAFE 2 oUAE CTDIvold} scan lengtho] 2J&3ict
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SHARE o[ Fxhe] Ajolzole Edolt utdow
A174 16 cm®] ¥ CTDI WME-S- headd}al 2171 4219
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2) Anterior posterior(AP) dimension method
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3) AP + Lat dimension method
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Figure 1 This figure showed the anterior posterior and lateral dimension, effective diameter.
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Eqn, 99} 2] Holgir},

_ Latdimension

r= 5

_ APdimension
e
A = Trqry

A = the area of axial image

effective diameter = 24/ A
T

effective diameter =
V APdiameter X Lat diamater

(Eqn. 9)

dAolA =& LBl ARS-El= 32 em HEH A 9] SSDE
HAASL table 13} 21l T30 A7Mo] ARREE= 16 cm
W] SSDE HAAGE table 29} .

32cm CTDIvol WEE AME3l= ¢ SSDEQ] FA|=
Eqn, 103} Z¥o] FAJE}HAL 16 cm CTDIvol HEHS AMHE3H=
A% Eqn, 113} 2o 7|8}

size specificdose eatimate = (Eqn. 10)
sspE = 32X « crpr?

size vol
size specificdose eatimate = (Eqn. 11)

sspE = 16X« crprtt
size vol

SSDE+= DLPE 4743to] A4tEl= Ao ofl= & DLP
o] k—factorS ARE35}0] effective doseS AHASH= Aof=
A8 % git), AAFE SSDES EAke] AA} ATk E
o720 7= ste] BEHES T

Radiation dose check for CT scanners

CTANONA] 5] ZAR1 AJBlE elst7] flal] nl=te
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1) Notification value
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value= Table 33} Zt}

o

2) Alert value

CTE] 27Ho|A] 2] M= A3k gho] ARAP} mlz] A
e 2sk= ¢ CTDIvolo|u DLPE ARE-5}o] 520] HA]
A& T2 WHOE CT HARE sk 58 sfiFal4] x4
wle} k24 24 Fo} alert valuew Z2F2] A7iulc} H|w
El= Zlo] o AL sluke] AL B o] %of| k]| uf
o AAle] ZREZ ulet th2A A9 5 AUk,

Preferences

[, Scanning Options
@ Reconstraction

([ Eoam Summany

[0 Cardise asd Pulma

Body accumulated upper it CTONvol

Body accurnulated upper limit DLP iy cm
Patient Data Head accumulated upper Nmit CTOIvol 1000 ey
B Conmectivty Head accumulated upper limit OLP e

=0 Set Scanner Pasition

Figure 2 This screen shot showed the dose alert feature
complies with the NEMA XR-25 standard by the Philips CT,

Radiation dose monitoring of CT

CTolA 9T = A2Atel 7|5 wet th=A| &
A5 Slet. elA) ARESIAL Sl CTAAIONA ZAbe
CTDIvolZ} DLPS} 7o mZAzke] AW Digital
Imaging and Communication in Medicine(DIOCM) 2] +f
ZAo] w2} DICOM dose structured report (DICOM dose
SR),
messages (MPPS), DICOM headerE 53] FA|5H=Z 3}
QPP QR OT Ao HAP) gEET Ao
2 Z9%]E dose report’} =8 & Picture archive and
communication system(PACS)o|| A& DICOM dose
SRO] Y= HEO| A 7|5 Aoy PACSO]| #7435}

DICOM modality performed procedure step
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Table 1, This table provides conversion factor base on the 32 cm diameter phantom for CTDIvol

Table 1A Table 1B Table 1C Table 1D
AP-+Lat effective  conversion Lat effective  conversion AP effective  conversion  effective  conversion
Dim(crm) Dim(crm) factor Dim(cm) Dim(cm) factor Dim(cm) Dim(cm) factor Dim(cm) factor
16 7.7 2.79 8 9.2 2.65 8 8.8 2.68 8 2,76
18 8.7 2.69 9 9.7 2.6 9 10.2 2,55 9 2,66
20 9.7 2.59 10 10.2 2.55 10 11.6 2.42 10 2,57
22 10.7 25 11 10.7 2.5 11 13 2.3 11 2.47
24 11.7 2,41 12 11.3 2,45 12 14.4 2,18 12 2.38
26 12.7 2.32 13 11.8 2.4 13 15.7 2.08 13 2.30
28 13.7 2.24 14 12.4 2.35 14 17 1.98 14 2,22
30 14.7 2.16 15 13.1 2.29 15 18.3 1.89 15 2.14
32 15.7 2.08 16 13.7 2.24 16 19.6 1.81 16 2.06
34 16.7 2,01 17 14.3 2,19 17 20.8 1.73 17 1.98
36 17.6 1.94 18 15 213 18 22 1.65 18 1.91
38 18.6 1.87 19 15.7 2.08 19 232 1.58 19 1.84
40 19.6 1.8 20 16,4 2.03 20 24,3 1.52 20 1.78
42 20.6 1.74 21 17.2 1.97 21 255 1.45 21 1.71
44 21.6 1.67 22 17.9 1.92 22 26.6 1.4 22 1.65
46 22,6 1.62 23 18.7 1.86 23 27.6 1.34 23 1.59
48 23.6 1.56 24 19.5 1.81 24 287 1.29 24 1.53
50 24.6 1.5 25 20.3 1.76 25 29.7 1.25 25 1.48
52 25.6 1.45 26 21.1 1.7 26 30.7 1.2 26 1.43
54 26.6 1.4 27 22 1.65 27 31.6 1.16 27 1.37
56 27.6 1.35 28 229 1.6 28 32.6 1.12 28 1.32
58 28.6 13 29 23.8 1.55 29 33.5 1.08 29 1.28
60 29.6 1.25 30 247 1.5 30 34.4 1,05 30 1.23
62 30.5 1.21 31 25,6 1.45 31 35.2 1.02 31 1.19
64 31.5 1.16 32 26.6 1.4 32 36 0.99 32 1.14
66 325 1.12 33 27.6 1.35 33 36.8 0.96 33 1.1
08 33.5 1.08 34 28,6 1.3 34 37.6 0.93 34 1.06
70 34.5 1.04 35 29.6 1.25 35 38.4 0.91 35 1,02
72 35.5 1.01 36 30.6 1.2 36 39.1 0.88 36 0.99
74 36.5 0.97 37 31.7 1.16 37 39.8 0.86 37 0.95
76 37.5 0.94 38 32,7 1.11 38 40.4 0.84 38 0.92
78 38.5 0.9 39 33.8 1.07 39 41.1 0.82 39 0.88
80 39.5 0.87 40 34.9 1.03 40 41.7 0.8 40 0.85
82 40.5 0.84 41 36.1 0.98 41 423 0.78 41 0.82
84 41,5 0.81 42 37.2 0.94 42 42.8 0.77 42 0.79
86 42 4 0.78 43 38.4 0.9 43 43.4 0.75 43 0.76
88 43.4 0.75 44 39.6 0.87 44 43.9 0.74 44 0.74
90 44.4 0.72 45 40.8 0.83 45 44.4 0.73 45 0.71
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Table 2, This table provides conversion factor base on the 16 cm diameter phantom for CTDIvol

Table 1A Table 1B Table 1C Table 1D
AP+Lat effective  conversion Lat effective  conversion AP effective  conversion  effective  conversion
Dim(cm) Dim(cm) factor Dim(cm) Dim(cm) factor Dim(cm) Dim(cm) factor Dim(cm) factor
12 5.7 1.5 6 8.2 1.36 6 5.8 1.5 6 1,49
13 6.2 1.47 7 8.7 1.34 7 7.3 1.41 7 1.43
14 6.7 1.44 8 9.2 1.32 8 8.8 1.33 8 1.38
15 7.2 1.42 9 9.7 1.29 9 10.2 1.26 9 1.32
16 7.7 1.39 10 10,2 1.26 10 11.6 1.19 10 1.27
17 8.2 1.36 11 10.7 1.24 11 13 1.13 11 1.22
18 8.7 1.34 12 11.3 1.21 12 14.4 1.07 12 1.18
19 9.2 1.31 13 11.8 1.19 13 15.7 1.02 13 1.13
20 9.7 1.29 14 12,4 1.16 14 17 0.97 14 1.09
21 10.2 1.26 15 13.1 1.13 15 18.3 0.92 15 1.05
22 10.7 1.24 16 13.7 1.1 16 19.6 0.88 16 1.01
23 11.2 1.22 17 14.3 1.08 17 20.8 0.84 17 0.97
24 11.7 1.19 18 15 1.05 18 22 0.8 18 0.93
25 12.2 1.17 19 15.7 1.02 19 23.2 0.76 19 0.9
26 12,7 1.15 20 16.4 0.99 20 243 0.73 20 0.86
27 13.2 1.13 21 17.2 0.96 21 255 0.7 21 0.83
28 13.7 1.1 22 17.9 0.94 22 26.6 0.67 22 0.8
29 14,2 1.08 23 18.7 0.91 23 27.6 0.64 23 0.77
30 14.7 1.06 24 19.5 0.88 24 28.7 0.62 24 0.74
31 15.2 1.04 25 20.3 0.85 25 29.7 0.59 25 0.71
32 15.7 1.02 26 211 0.83 26 30.7 0.57 26 0.69
33 16.2 1 27 22 0.8 27 31.6 0.55 27 0.66
34 16,7 0.98 28 229 0.77 28 32.6 0.53 28 0.63
35 17.2 0.97 29 23.8 0.75 29 33.5 0.51 29 0.61
36 17.6 0.95 30 24.7 0.72 30 34.4 0.5 30 0.59
37 18.1 0.93 31 25.6 0.7 31 35.2 0.48 31 0.56
38 18.6 0.91 32 26,6 0.67 32 36 0.46 32 0.54
39 19.1 0.89 33 27.6 0.65 33 36.8 0.45 33 0.52
40 19.6 0.88 34 28.6 0.62 34 37.6 0.44 34 0.5
42 20.6 0.84 35 29.6 0.6 35 38.4 0.42 35 0.48
44 21.6 0.81 36 30.6 0.57 36 39.1 0.41 36 0.47
46 22.6 0.78 37 31.7 0.55 37 39.8 0.4 37 0.45
48 23.6 0.75 38 32.7 0.53 38 40.4 0.39 38 0.43
50 24,6 0.72 39 33.8 0.51 39 41.1 0.38 39 0.41
52 25.6 0.7 40 349 0.48 40 41,7 0.37 40 0.4
54 20.6 0.67 41 36.1 0.46 41 42.3 0.36 41 0.38
56 27.6 0.64 42 37.2 0.44 42 42.8 0.36 42 0.37
58 28.6 0.62 43 38.4 0.42 43 43.4 0.35 43 0.35
60 29.6 0.6 44 39.6 0.4 44 439 0.34 44 0.34
62 30.5 0.57 45 40.8 0.39 45 44.4 0.34 45 0.33
64 31.5 0.55 46 421 0.37 46 448 0.33 46 0.32
66 32,5 0.53 47 43.3 0.35 47 45.2 0.33 47 0.3
68 33.5 0.51 48 44.6 0.33 48 45.6 0.32 48 0.29
70 34.5 0.49 49 459 0.32 49 46 0.32 49 0.28
72 35.5 0.47 50 47.2 0.3 50 46.4 0.31 50 0.27
74 36.5 0.46 51 48.5 0.29 51 46,7 0.31 51 0.26
76 37.5 0.44 52 49.9 0.27 52 47 0.3 52 0.25
78 38.5 0.42 53 51.3 0.26 53 47.2 0.3 53 0.24
80 39.5 0.41 54 52,7 0.24 54 47.5 0.3 54 0.23
82 40.5 0.39 55 54.1 0.23 55 47.7 0.3 55 0.22

56 Journal of Radiological Science and Technology Vol. 38, No. 1, 2015



Criguimol gieloh Hys Yol Bt A7

Table 3, Notification Values recommended by the AAPM Working Group on Standardization of CT Nomenclature and Protocols®”

CT Scan Region

(of each individual scan in an examination)

CTDIvol Notification Value(mGy)

Adult Head 80
Adult Torso 50
Pediatric Head
(2 years old 50
2 = 5 years old 60
Pediatric Torso
(10 years old (16-cm phantom)a 25
{10 years old (32-cm phantom)b 10
Brain Perfusion
(examination that repeatedly scans the same anatomic level to measure the flow of 600
contrast media through the anatomy)
Cardiac
Retrospectively gated (spiral) 150
Prospectively gated (sequential) 50

% GE, Hitachi and Toshiba scanners use the 16—cm—diameter CTDI phantom as the basis for evaluating

dose indices (CTDIvol and DLP) displayed and reported for pediatric body examinations,

" Siemens and Philips scanners use the 32—cm-—diameter CTDI phantom as the basis for evaluating dose

indices (CTDIvol and DLP) displayed and reported for pediatric body examinations,

of ghatol thet A HuUE S A3l SulAbd
oJgtglof| A= ZF Wle] cTAZ HEE ACR dose index
registryo] Asto] ghxjol gt B et uEE Fo)7]
ola) w=2Halar IrF®. ACR dose index registry= 20144
34Y 7|20 71471 7)ol A A HlolgE HEs
o] 8,726, 2818R1719] ALl chet Hlolele: 2Tk Slof
37N @9z ojm7|l AR FEE H =T A4
28 AT 91 ofn) SJ= o] D 4 EE
o e AeEEEee v PR ATac

1 gl

04-Sep-2010 11:06

Ward: otV
Physician: VASCULAR

Operator: ED

Total mAs 2449 Total DLP 151 mGy*cm

Scan KW mAs | ref. CTDvol DLP
mGy mGy*cm

Patient Position F-8P

Topogram S0 mA

DS_CaScSeq . §0
Last scan no. 8

PreMonitoring 40 . 1
| V. Bolus

Monitoring 40 . 5
Last scan no.
DS_CorCTAAdapt 212 1324
Last scan no.

Figure 3 Dose sheet form coronary CT examination
performed on a Siemens scanner.

3) Patient dose reduction for CT protocol

2 HE

CTO] A7 HEXE A} o]20]x]= Zo} H|o]Eo| o]
97 2294S Hbgsitt A7l HEEofE= Axial, Helical
(spiral), Dynamic XM=& FEL A7 B9 Ao
CTDIvole] W3l ke mzich E3] dFANT 7o
Dynamic E—Oﬂ*ﬂh Y B EEA o w A7) ol
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Folrh ), ANHOR AAE AGSRE Dynamic
2709 79 30 mSv ol3lol Ak ofe] W kR A%
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Table 4. Summary of AEC capability™.
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Basic Principles of CT Dose Index and Understanding of CT Parameter for
Dose Reduction Technique

Jung-Su Kim"” - Soon-Mu Kwon® - Jung-Min Kim"

Department of Bio—convergence Engineering, The Graduate School of Korea University Radiation Health
Safety Researching Center”
Department of Radio—technology, Health Welfare, Wonkwang Health Science University”
Department of Radiological Science, The Graduate School of Catholic University of Daegu.”

Computed tomography(CT) using radiation have potential risks. All medical radiographic examinations
should require the justification of medical imaging examinations and optimization of the image quality and

radiation exposure. The CT examination was higher radiation dose then general radiography. Especially

pediatric CT examinations need to great caution of radiation risk. Because of pediatric patient was more
sensitive of radiation exposure, Therefore, physician should consider the knowledge of CT radiation ex-
posure indicator information for reduce a needless radiation exposure, This article was aim to under-
standing of CT exposure indicator, size-specific dose estimates by American Association of Physicists in
Medicine (AAPM) report 204, XR 25 and understanding of CT dose reduction technique,

Key Words : SSDE, XR25, CIDIvol, Dose, Computed Tomography
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