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Abstract

Purpose : Fixed way of mAs previously Low Extremity Computed Tomography Angiography(LECTA)
examination were used, Automatic Current Selection(ACS) to use for the purpose of reducing the dose
when Low Extremity Computed Tomography Angiography examining patients,

Materials and methods : Were analyzed from July 2011 to July 2012 MDCT examination of Dose Length
Product(DLP) LECTA 116 Case, It was defined as previous inspection methods(Old protocol).

CT workstation is set to 100 mAs and 150 mAs protocol based on the patient's weight 70kg examined by
LECTA, We defined as 'New protocol' that applies to ACS, The data collection period are 76 cases from
October 2012 to January 2013

Results : 1, Average Total DLP of °= Old protocol’ is 3602,943 mGy*cm,

2. Average Total DLP of ° New protocol’ is 1762.977 mGy*cm,

3. Due to the 'New Protocol' use of Total DLP was reduced by approximately 51 %, Phase—specific dose
reduction is as follows, Pre(33.62 %), Artery(64.63 %), Delay(49.0 %)
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4, Using One way ANOVA Analysis of fluctuations obtained DLP is as follows,
a value of P {0,001, P = 0,882 values were obtained,

protocol’

Conclusions :

‘Old protocol’ , ° New

)

Dose reduction of 51 % is a useful study that proves,

The results obtained using the ACS, the effects of a dose reduction of 51 % was obtained., Therefore, it

has been proven to be a useful way. Statistics using SPSS version came out of the 'Old protocol'

P—value P <0.0001, This result means that the DLP a large difference values,

On the other hand, The results of the 'New protocol' was P =

0.882, These results means to that small

and regularly was fluctuations of the dose, The use of ACS, you can get a reduction of the dose and

will able to get the effect of reducing the dose errors,
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Fig. 1. Scan coverage of low extremity
CT angiography
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Aol AMEE CT HHl=
Multi Detector Computed Tomography (Philips,
Israel)7} AFLEQITE AAF & A= Jara 3x1o) A
ZAME AFS -5 Y5te] Picture Archiving
and Communication System(PACS) o] A<$4% 5 mm

Brilliance 64 Channel

slice thickness 2] Axial image?} Dose information
imageE |43t Tt AHS-E PACSE INFINITT Ate]
PiViewSTAR v5.0.9.52 & o]&3}9th,

=39 22 Holg9 AF] A&d FA= SPSs
v12.02 A&
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1) 7I1Z BAIEE(OID Protocol)

2011 7€X¥E 2012¥ 7¥Y7}A] Philips Brilliance
64 Multi Detector Computed Tomography(64 MDCT)
oAl AHAFE LECTA 116749 Weighted Computed
Tomography Dose Index(CTDIw) 9 DLPE EA3I4
t}, CTDIw®} DLPL: 7} Phase’ Z2AZHS 712891,
A E AA & B2 AT 5 =T Pk

A gyem g ARE Ve AvROL
Protocol) ©.2 ER3te] CTDIwe} DLP

)2 A ©2 Scan® JAE T
o2 HAAH(Technologist) 7} &AHe] APE 54 F
JHoz Fodste WAFRES dYste WHE T

o ol Scano] Hi Fob HARY 43
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(a) Upper abdomen :81 mAs,

(b) Pelvis :

2) MEZ2& ZAIEE(New Protocol)

OECEEIRE

N2 DAY (New Protocol)ol] A8 HANYH
2 ZAASH7] Y5t LECTAY] ACSE ZA{3tH 50, 100,
150, 200, 250 mAs 9 Al 7}A] ProtocolZ AA #H
Abel 22 AAPHAR AA T mUE EAEHE 9
A} DLPE #3112 3t9] 100 mAs & 150 mAse] & 7}
Aol 48 At 50 mAs o A
AS ¢ @) AR T A9 UT e Mgz <
gAare] A Azl Aoz A9 P 200, 250
mast EolA Buske AR AgRch 3 5Eo 7}
sHez a8 A,

N2 AR o2 ANE 98 =T 7IE 24
HH' 3} ZFo] Dose information imageS ©| &3} Z+
Phase ¥ DLP%} Total DLPE Ho|E 3} 3dlo] vjm &
Hatet,

100 mAs &} 150 mAs & 7}X|2 A ASH Parameter
= IR AF 70kgE 7]1FSE 39 Console
Workstationo] *#& Eo] 9= ProtocolS ZAAMA7}
LECTA Al9] o] &% 4 =5 sttt

Azl £3717+& 20124 1095 E 20134 19714
ool +3d A=rE 7670t
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Fig. 2. Images of new protocol. mAs values of these images are shown in the lower left-hand corner.

136 mAs, (c) Ankle :43 mAs
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Table 1. Comparison of scan parameter

Scan Parameter

KV mAs Thickness Resolution — Collimation Pitch 7"ub9 Filter
(mm) Rotation (sec)
Old Standard
120 100~200 5 Standard  64+0.625  0.891 0.75 anaar
Protocol (B)
N
ew 120 100,150(ACS) 5 Standard  64+0.625  0.891 0.75 Standard
Protocol (B)
A1g Zut, et 2 WEHRHo|] ZFEE Fo2 A m. &2 o
ELi
1. E HARMH(OId protocol)
N2FO| H|d -
3. g2 Hlud 71E AAY o2 FH9E CT Image 11649 Total
T2 AAMY o2 &9 T MAE Dose infor— DLP H##E 3602.943 mGy*em ©]91 71 &&
mation imageE ©|83}% Z} Phase® DLP} ScanA] e ke 747k 62454 mGyFem 9F 1744.6

ZAHE Total DLP < dHlo|E 3} stof E43H.

AzE A oz 39" A =R 7IE AA
U 3} 2%t WH 92 Dose information imageE
o] &3t Zt DLPE Ho|E 3t sttt 7|& AARW
3 MY Fol2 wwsh] 9Astel ScanF F WEA
29l Total DLP 9} Z} Phase ¥ +Z% AL um,
Boket st

T
000
000
4000
KU
2000
RLUL

-ﬂm

D

mGy*em 2 SHEH U

Z} Phase® ¥4 DLP:= Pre(857.8736 mGy*cm),
Artery(1651,9554 mGy*cm), Delay(1072,4486 mGy*
cm) 22 SHHT,

‘Total YLP

Table 2. Average DLP of the each phase and Total

4o

§5 61 6T T3 TH 85 91 BT 103 109 115

Numb o (g}

Fig. 3. Total DLP of examined on old protocol

unit : mGy*cm

Total Pre

Artery Delay

Old Protocol 3602.94

857.87

1651.9554 1072.44
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DLPDby each phase
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Fig. 4. DLP by each phase(Old protocol)

Table 3. DLP by each phase (It' s showed values of maximum and minimum)

unit : mGy*cm

Total Pre Artery Delay
Maximum 6245.4 1750 2464.3 1998.7
Minimum 1744.6 683.9 518.2 517.7
TOO0 4
_ 6000 -
g s000 -
\5 4000 4
5 3000 4 B A axnm
E 20000 4 Minmmm
1000 4
(1] r"' T T '
Total Fre Artery Dielay

Phase

Fig. 5. DLP By each phase (It s showed value maximum and minimum)

Z} Phase ¥ DLPY HatolA 7Hd 2 g Pre-
contrast phaseoA] $il Artery phaseoA] 713 &
DLP7} &A=t £4E DLPY Hdigtdt 239
Z}o]= Total DLP(4500.8 mGy*cm), Pre(1111,1 mGy*
cm), Artery(1946,1 mGy*cm), Delay(1481 mGy*cm)

o= 23

2. 22 HNREH(New protocol)
ol

1) AL Al EM

Table 4. Average DLP of the each phase and Total

Nz AAHE 767 oA 9] Total DLP 9] Htgt
< 1762.977 mGy*em ©|Q 7H 24T WH2HE
Z+ZF 3080.5 mGy*em € 1284.1 mGy*em=Z A&
o £XE T2 = 149 Pre—contrast® DLP9 %ol
1750 mGy*emO 2 Hd DLPY 2 54 o]A9] Fro] =
7 H}ddh

Z Phase®™ W4 DLPE Pre(569.44 mGy*cm),
Artery(584.28 mGy*cm), Delay(579.05 mGy*cm)Z

LY

unit : mGy*cm

Total Pre

Artery Delay

New Protocol 1762.977

569.448

584.289 579.06
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2000 -
DLPDby each phase
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515“0 .
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Fig. 6. DLP by each phase(New protocol)
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Table 5. DLP By each phase(New protocol)

Fig. 7. DLP by each phase(New protocol)

unit : mGy*cm

Total Pre Artery Delay
Maximum 3080.5 1381.0 584.2 579.0
Minimum 1284 .1 409.7 419.7 422.3
245 DLPY Huzty 249 AolE Total Table 6. mAs of scan location unit : mAs
DLP(1796.5 mGy*cm), Pre(159.7 mGy*cm), Artery Scan location  Abdomen Pelvis Ankle
% * =3
(164.5 mGy*cm), Delay(156.7 mGy*cm)Z A% it T AS 92 8 101.7 38 1
2) LAFNAMC mAs (Ml 2 MFEIH . .
Table 7. mAs of scan location unit : mAs
X BAoA AME He mAste 92.8mAs, ZHF - -
HOlO|HE 1017 mAs, UFE Hojo|AL 381 mAsE Scan location Abdomen Pelvis Ankle
_é_;g] %q.q_ Maximum 331 202 102
#a Bod zAME I mAs: Abdomen (331 Minimum 24 24 24

mAs), Pelvis(202 mAs), Ankle(102 mAs)©]%l3 XA
mAse ZF F9olA 24 mAs7} 2AF EH YU
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T A 41

Mumnlbyer {(n)

Abdomen Pelvis(Hip b

| G 71 T

Ankle

Fig. 8. mAs of Scan location(New protocol)

3) TIE BATE Lt MEL ZAGE 2 i (64,63 %), Delay(49.0 %) = ZA =it
J12 AP 3 Y2 AAMPH 9] ZF Phased 71E A 3 M2 AR 9] 2 Phase'd
#3 DLPE = Table 8, ﬂ 2k 2L @A up DLPY| FHtjgtat Hazkel ZolE wlmet ATHE Table
ol 49l % DLP7} F 51% 745ttt ZF Phased A 9. & AUt
2 AN 9 A A E2 Pre(33.62 %), Artery
Table 8. Average DLP of the each phase and Total unit : mGy*cm
Total Pre Artery Delay
Old Protocol 3602.94 857.87 1651.9554 1072.44
New Protocol 1762.977 569.448 584.289 579.05
Dose Save(%) 51.06 33.62 64.63 49
Table 9. The difference between the maximum and minimum values unit : mGy*cm
Total Pre Artery Delay
Old Protocol 4500.8 11111 1946.1 1481
New Protocol 1796.5 159.7 164.5 156.7
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Table 10. T-test (assuming equal variances)

95% CI of difference

Two—tailed probability

Pre —362.8946 to —213.9547 P < 0.0001
Artery —1212.9603 to —922.3709 P < 0.0001
Delay —570.4776 to —416.3111 P < 0.0001
Total —2069.1771 to —1610.7546 P < 0.0001
Table 11. One-way analysis of variance P < 0.001

Old protocol data

New protocol data

Sample size 345 228
Arithmetic mean 3602.9435 1762.9776
95% ClI for the mean 3433.2819 to 3772.6051 1643.1925 to 1882.7628
F—ratio 102.478 0.126
Significance level  (P—value) P < 0.001 P = 0.882

3. Sl
71E A 2 N2E AAR 9 A3 dlold
HZE 9% T-testo|Aq] ZF Phase®t Total DLPY

P-valueZ} B5% 0,0001 9]gte] Zro] upgpct
One way ANOVA Analysis $3] 942 DLP & &4

oA 71E AW 2 P <0.0019] FE A2 HA
T 2 P o= 0.8829 & Ao,

V. 0% 9 Z2E
1.

71E AP o2 ZAME Cased 7HE &2 Total
DLPE 6245.4 mGy*cmo|t}, o] ZH& CT AHAF ¥ 8
Xz FAIAH(K-Factor)% Abdomen—Pelvis®] factor
0.017& diYste] Ak 106.1718 mSv 7} k. DLP
£ o]835ty 1A (Lower extremity)?] S&AFS JHAt
st= Ao th5te] Abdomen—pelvis®] factorE Z-&3d}=
ol FE7F 9 &+ Aok AT 34 +XE 1987d 9
ZA) WA B3 Z2AH oA AABE Tonizing Radia—
tion Exposure of the Population of the United
States®] AEE 1 3}, 100mSve ¥EL& HioF
A AR ojn, SF Al AYA S5 HFo] AEEH=
HALA ) oFo 2 AFA Qo] Total DLPL 6245 .4
mGyem® ¢ B SAYL 3 T % gk

712 AW o W Total DLP E3t 360294

1
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ol

mGy*cmo|H o|AE FAAFOLE TAEIH 61,24
mSv oltt, o] EZF Fuf I T BA FARAY Azt
882 50 mSvE Y7l »EAFo|Tt EF Total
DLPY] gkt gk Aoz} 4500.8 mGy*em ©]
doke e BF DLP o4 HFHolt He ¥e
ZolE2  UelYH  x AAE  AFgst= AAA
(Technologist)7}7R¢1e] 71€&Q HET IA T3t
o A WA 4 ok

HHH ACSE A83to] Al M2 AAY 2 7]
27 BwstEL g Total DLP7} 9F 51 % ZH4 &+
t} 1762.977 mGy*cm ¢ HHFS SaAFo Ak

S AL 29,97 mSvo|t},

Sub-mSv = AEL UAY Heart ScanS 3}
A CT AHES 1Tt Z2 29 WAk
Zas k7] o Wol QIARE V& HAMY
H WA HFAH TaEo] 50% ol4to] Hrte AL
- FAAQ Aty & 4 Qi

SPSSE &3t Hlole9 AANA 7|E AR
T-test® P-valueZ} P < 0.00010] U& AL 116 A
o DLPRLS] WEo] w$ Atk AL owah olg
BAREEA A2 AR 2 P =0.8829 3= 2%
A uf HAR AY A HEo] A3 Y 9n]
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B avol 298 £UAZ 5 @ 49 AAIH 2
A= Pre—contrast® DLP7} BHHZr Bt 28] o]ArQ]
219l 1750 mGy*em?l Z-7F et ol AARA
((Technologist))9] 7|&d LR{E QI i} FFO=E 4
ArEIth, CT Scan & 3l= AAFAH(Technologist))7} &
&3 7les 7HALL Al stojx] FRE mAso A
g Ax 29 3 nEe 9RE WY & o W
Aol Bz 42 AAAH(Technologist)) E3H AAAE
F Ao HAY BReIAY Art APHoR B
| Eolos 4 2= dn|gitt,

Topogram®| Z-axis Wakel X} F=7 9 ProfileZ
ojgsto] AFor AFs 2T TS A4 o
FEO CT AH] 3AbollA AF== Z2ao|t}, 17
A oy dF =wol s AdFolSo] B F&A0]
= =}t PhilipsAtY) Brilliance MDCTS] A&
ACS(Automatic Current Selection) ©¢|gt= HA O Z
AHgol Ed o] Ed £ AtY AILE Foto AF
2 F8382 &9 & &+ Ak ACSY BS CT
Console®]] A& o] ProtocolS AAF Alo Query
ato] AHESHAl El=Hl, Protocol?] settingA] A% 3df
£ mAsgto] W& Fasith o E Eo¥ 40 kg9 ¢
23 AF AedoA 200 mAs 2 HAEH U=
Protocol & ©o|& ¥ohd ¥} 9 ZZ of7] Al 4 4
o 2= A 22 Af= ACSY Aol 1A mAs
B A A#E MdEste A 2ok & £2 2%E of
71 & & ok olE WAE| s & dAFoA=
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of wet FEste] AHEE 5 UA=F ohdstA A &
A& & #L st ol

AollA  AHEE  ACSE ol gste  AFHE
Protocol®] A4 mAsE 100 mAset 150 mAs ¥ 714
£ AHESHEE = E CaseollAdl 1} H& ojyp A A
o2 Qg YA A At TAHA gsirh

AGSS} T A MFREYAE OT oo 42 S
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