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AAEI. 270 Al S4€ CIDhvo, DLP #& o83l ARgke Blaslial, 2k 270 ok CT AefAleet

o)z, SNRe| HEGS o PP Brlekt

AT 2 phase 2270 A 1 phase 2270 AJHT} CTDLvo, 352 B4ollA 26%, Z4HF 100~250 mASA] 1.8~
59.5% FA, 300~400 mAoA 12.7~30% 712 5t xfolS H oItk EESH DIPZES 2 phase 270 A] 1
phase 270 A|HETE EXo|A] oF 5306, FHkellA] oF 41~81% FHAE Hou BAKOR fofakA] g9ttt SNR
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64 Slice Light Speed VCT XT(GE health care,
wisconsin, USA) AH|E ARESELL, ZAS7) A ~g iy
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2 AESIITHFig. 1), CT A8 FHE E3kst ETJHE
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W2 1 phase A7 & EXO} ZHlS L}=0] 2 phase®
A7Hsl] 9 % =59}, A% 9 GAEIE e &
Mo 7re zAolA 5514 AXjslo] Baghe Feich
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Fig. 1 Scan of abdominal phantom and pelvic phantom

Table 1 Abdomen-Pelvis CT scanning parameter

1 Phase 2 Phase
ABD+Pelvic Abdomen Pelvis

Tube voltage(kVp) 120 120 120
Tube current(mA) Auto mA  Auto mA 100, 150, 200,

100~400  100~400 250, 300, 350, 400
Rotation time(sec) 0.5 0.5 0.5
Detector coverage(mm) 40 40 40
Thickness(mm) 3.75 3.75 3.75
Increment(mm) 3.75 3.75 3.75
Pitch 0.984 0.984 0.984
FOV(mm) 360 360 360
Algorithm standard  standard standard
Hx

o} ZHFS- 1 phase A5} L, 2 phase 270 A BR
9 ZHke zhzF Uieo] e 120 kVp, IHAF 100, 150,
200, 250, 300, 350, 400 mA= 7§j -‘,—_’r%j-.‘:—'r 71 ol%
3lo] AT o8} thE AL slice thickness 3,75
mm, pitch 0,984, FOV 360 mm, Algorithm-2 Standard
£ ARE-SISItH(Table 1).

2. MEI}

k=

AF B7ke Aalol A Al5-8k= Dose Repots ]85}
CTe] HUE]o|| #A|E|= CT dose index volume(CTDIyor)
I} Dose Length Product(DLP)E 7| 235}3t), =4 AX]
3EQI CTDIvoL @t A A7 AFA| £l DLPE o|-835to] &
7 w|asiict,

3. 4
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t
A= B3 WY 9 28 WES A8 & Region
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Table 2 Measurement potion of image ROl

Image Measurement portion
H: Heart up 2 cm
A S : Sternum up 8 cm
AR : Abdomen Rt, 7 cm
B AL : Abdomen Lt, 7 cm
c KR : Kidney Rt, 7 cm

KL : Kidney Lt, 7 cm

PC : Pubic center

M: Rt 7 cm, Down 7 cm

Fig. 2 Measurement image of HU and Noise(a: heart&sternum,
b: upper abdomen, c: lower abdomen, d: pelvic)

AHU)E} o) 25 5 53] A5t BakS 5k
, ZF @7l tigt Signal to Noise(SNR)< o1t &
A2 Auto mA 7| ARG A] AeF zlolE Hol= 4%
o] 2 A Aol &7 tHTable 2), (Fig. 2).

do ox kI L9

4. SHE 2

7120 TREFZW YZE IZEFS o]8sle] 244
OTDIycr, DLP gE2} 544 B3& 91 OT g1ep4e2 o]
=k, SNRe| sl S5#3td T-HAE ol-&ste] fods
BA359tE EA A 8] SPSS Statistics 23(SPSS Inc.,
Chicago, IL, USA)AZEQJo]& o]&3}3ict

BHol 2ulS 1 phase 270 A] CTDIyoL 452 9,47 mGy,
EeL F1kS #e]8to] 2 phase A7 A HR= He
FakelA 6,97 mGy7F S = 9aL, EXF 9= 100 mA9]
A= 3.84 mGy, 150 mASJA]l 5.77 mGy, 200 mAOjA]
7.65 mGy, 250 mA°]A]l 9.30 mGy, 300 mA°]4] 10.67
mGy, 350 mAS]A] 11,71 mGy, 400 mAo|A] 12,31 mGy7}
Z4Eiglet, o]t Buol TS He| Aq) A B4 A7 A
Bk BHO|A] 26% 7HAGHAT, 24 100~250 mAL 1.8
~59.5% 4, 300~400 mA: 12, 7~30% 712 §-2st
2012 WATK=—5.322, p<0.001), (Table 3).

HHol 24l 1 phase 270 A] DLP %} 583,66 mGy-cm,
SRl B Befsto] 2 phase A7 A BEL BE 7l
5 gkl A oF 269 mGy-em7F SA =R, FHHE9)= 100
mA9] A= 106,24 mGy-cm, 150 mA©]|A] 159,45 mGy-cm,
900 mASJA 211.45 mGy-cm, 250 mASjA] 256,84 mGy-cm,
300 mASJA] 294,46 mGy-cm, 350 mAS|A] 323,15 mGy-cm,
400 mA°A] 339.94 mGy'cm”} A=t

ol B} Tule Mo A7 A] FA| A AECH HY
oA 26% ZHABFAIL, T 100~250 mAX 1.8~59.5%
A, 300~400 mA+= 12.7~30% 712 893t Zlol&
BTH(=—5.322, p¢0.001), (Table 3).

2. S8t

HH 31l 1 phase 270 A]@} 2 phase A7 Al9] 3}2S
BH71517] 98l 1 phase 270 A] Auto mA 7| o] £ M=k
atolg Hol= @Ak 4352 AAsto] CT A4t ol =,
SNRZ H7}st3icHTable 4),

SNR2- Aol 4] 1 phase 270 A], 2 phase 270 A
Heop 9A veph o IR A= 1 phase 270 A] 2
phase 270 AJRET} =7 et SRl shEHoA 1
phase A7 A|ET} 2 phase 200~250 mA A7 A] &4 U
=2 574=4

Ao A 1 phase 270 A] Hat 54,86 HU, 53,50
HU©o|3l, B wo]= 13,96 HU, 10.47 HU°|goH, 2
phase 270 A] W4 54,55 HU, 53,12 HU®|1!, H4 9|
Z 13,20 HU, 10,47 HU 7S Hof v|5:3k CT 7refAet
o|25 WS}

AFE XA 1 phase A7 A] Hat 52,96 HU, 55,12 HU
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Table 3 DICOM dose information of abdominopelvic CT scan

DOSE

Para,
(mA)

CTDhol(mGy)

LP(MGy-cm)

ABD

Pelvis

ABD

Pelvis

ABD+Pelvis

1phase - auto

9.47

583.66

583.60

2phase = 100

6.97

3.84

269.39

106,24

375.63

2phase - 150

0.97

5.77

209.16

159.45

428.61

2phase - 200

6.97

7.65

209.22

211.45

480.67

2phase - 250

6.97

9.30

209.21

256,84

520.05

2phase - 300

0.97

10.67

209.15

294,46

563.61

2phase - 350

6.97

11.71

209.21

323.15

592.36

2phase - 400

6.97

12.31

209.26

339.94

609.2

rtest

-5.322

-5.322

p

{0.001

(0.001

Table 4 CT number

and noise of abdominopelvic CT images

Imege A

Image B

Imege C

Imege D

Parameter H
my (MeantSD)

SR

S
(Mean:SD)

SR

AR

Meenrsp) S

A
(MeantSD)

KR

N i)

SR

KL
(Mean+3D)

PC
(MeantSD)

M

N sy

SR

1 phase-auo  54.86£13.96

716

53.501410,47

6.98

52961755 631

35.12H17.%

057 4850t14.67

5.67

48,83114.30

48772400

733 574511747

803

2 phase-100  54.43t13,13

820

33.27£10.29

8,02

3.56+18,58 6,89

54,01£17.05

0% 4851%19.00

551

47.79£16.9

482454202

320 56.18%40.65

3.80

2 phase-150  54,09£13.28

7.5

53,23110,32

7.34

33011801 6,12

53,95£17.22

019 48.69%16,04

5.8

48.72415.82

49.83136,80

451 55.71429.67

5.04

2 phase- 200 54.20H13.34

7.70

335411023

7.59

52901694 6,24

54.66116,98

045 4842415.70

5.24

4834£13.97

488213413

532 555942053

0.06

2 phase-250  5490£13.37

7.01

53.57+10,18

74

SLO4E17.59 6.4

34,04117.85

0.8 4811414.36

5.01

48,53t15.52

48752883

572 36.072077

6.58

2 phase-300  55.49£13,30

817

533.11£10.89

7.82

B43H1870 6.7

549111735

0% 4813t16,34

6.15

49.41415.03

48.83120,50

052 50,55%20.85

7.5

2p hase-350  53,96£12.97

773

526741090

7.5

3131835 6,36

54.46117.26

0,52 4836£15.90

0.33

49.01£15.37

0.41

46,00125,03

0.5 3.6711828

781

2 phase-400 541141304

8.00

52.46110.47

7.76

B.71+1837 746

52.76+17.83

733 47.39%16,01

0.06

48,41115,51

6.19

48.81422.43

054 5491£16,32

7.36

Table 5 Statistic analysis of 250 mA

test P

CTDIV()]

-60.718

{0,001

DLP

30.771

(0.001

SNR

1.042

0.303

<]

0]al, W4 0] 17,55 HU, 17,94 HU©®|Q1 O™, 2 phase

270 A Bt 53,28 HU, 54,11 HUO| 11, 4 0] X 18,08
HU, 17.36 HU S Xof H|=3E CT A4} o) 25
6}5-':}01]& 1 phase 270 A] B 48,50 HU, 48,88 HU
31, Wgt 0|% 14,67 HU, 14.30 HU©|12™ 2 phase
270 A] W4t 48,23 HU, 48 60 HUO|IL, B4 w0]% 16,19
HU, 15.45 HU ZF Ho] 8|43}t OT 7eFA|2=9} o] =&

o]

o]l 4] 1 phase A7 A] W 48,77 HU, 57.45 HU
H I =0]= 24,60 HU, 17.47 HU©|Q1.2.H, 2 phase
A] B4t 48,58 HU, 55.81 HUO|1L, H4t 0]= 30,82

::H

HU, 24,72 HU 7} 2o CT Aok v
o|l2s B2 WS Eoﬂ‘l}
ol e qladon TAEol
Wolol= 31 Hol} A,
o7 FLAElo] Qlo] Ao
= ARk o= SNRo| HofilZ
o} 184}, 2 phase?] ZHEEH 250 mA A0 A 1phase9}
H]S3E oo =gho e [Of5hA] oA UEh7]ol 334 1
phase 400 mAE T} FHHS BEA]A 250 mA A0 A] 312
of Aol glo] BN FHeEAE B 4 UcHe=L0a2,
p=0.303), (Table 5),
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*Abstract

Research of Protocols for Optimization of Exposure Dose in Abdominopelvic CT

Dong-Hee Hong

Department of Radiological Science, Far East University

This study measured the exposure dose during abdominal-pelvic CT exam which occupies 70% of CT
exam and tried to propose a protocol for optimized exposure dose in abdomen and pelvis without affect-
ing the imagery interpretation.

The study scanned abdomen-pelvis using the current clinical scan method, the 120 kVp, auto exposure
control(AEC), as 1 phase. As for the newly proposed 2 phase scan method, the study divided into 1
phase abdomen exam and 2 phase pelvis exam and each conducted tube voltage 120 kVp, AEC for abdo-
men exam, and fixed tube current method in 120 kVp, 100, 150, 200, 250, 300, 350, 400 mA for pelvis
exam, The exposure dose value was compared using CTDlyq,, DLP value measured during scan, and aver-
age value of CT attenuation coefficient, noise, SNR from each scan image were obtained to evaluate the
image.

As for the result, scanning of 2 phase showed significant difference compared to 1 phase. In CTDIyqy
value, the 2 phase showed 26% decrease in abdomen, 1.8~59.5% decrease in pelvis for 100~250 mA,
12.7%~30% increase in pelvis for 300~400 mA. Also, DLP value showed 53% decrease in abdomen and
41~81% decrease in pelvis when scanned by 2 phase compared to 1 phase, but it was not statistically
significant, As for the SNR, when scanning 2 phase close to heart, scanning 1 phase close to pelvis, scan-
ning and scanning 1 phase at upper and lower abdomen, it was higher when scanning 2 phase for 200~
250 mA, Also, the CT number and noise was overall similar, but the noise was high close to pelvis.
However, when scanning 2 phase for 250 mA close to pelvis, the noise value came out similar to 1
phase, and did not show statistically significant difference. It seems when separating pelvis to scan in 250
mA rather than 400 mA in 1 phase as before, it is expected to have reduced effect of exposure dose
without difference in the quality of image. Thus, for patients who often get abdominal-pelvic CT exam,
fertile women or children, this study proposes 2 phase exam for smaller exposure dose with same image
quality.

Key Words : Abdomino-pelvic CT exam, Exposure dose, Optimization, Protocol, Image evaluation
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