m)s=F®

84 Az & MDCTON 34 BAF 7189 2% A5
AT A% Aold] 298 A vla

T8, AN, o]F A, A2, A8, A4
AFRANS AT, 2SR A G FeleR, Tasd Aol
Sgroposta ATl

20073 69 104 H4= / 20073 8¢ 274 A=

32 Aolf AE BAE dido g A AWME e MDCT ZAIA $Extbe] oZ 0 3e H 48] ol H e g9 4s B
&317] 93l 1 BAF 710 z-5 A BHF HE A ol& 0|83} CTDIvol(CT dose index volume), DLP(dose length
product) 2FEE B3 9ol wo]|2E &33le] nwel¢dr). Monte Carlo simulation® & 200, 250, 300 mAlA] CTDIw,
CTDIvol, DIPE Alibsle] 1 37 713 vl gict, 24 35 718 9) tiad BA= 5098 (FH1t o), 464, % 4,
35-61A) 2.2 44301, g 209 o] AL, Bt AT 62.4 kg ©I1AT. Z-F A5 FAF HF Alo] A Ex= 508 FHT v+
o], 43A; ® 91, 37-63AN 2.2 G251, 14 257 o]l T AT 60.1 kg o)At LA WHF 712 200, 250, 300 mA
& 7202 31, 2-%F A% FAE WS Alojs ko= X4 10, 11, 12 HUNA] BAF 70~450 mA B 2] Wl zF5o.2 Al
g3ttt A #AF 713} Monte Carlo simulation B 1L efl4] 200 mAd)|4 2] CTDIvol S x}Fo]7} g1l et 250 mA, 300 mA
ollx €] Monte Catlo simulation:= %=9}3, DLPE 2& A Fo|MMonte Carlo simulation®] 4] &3 Hgith, ko]zE= 114
BHAFoNM 498109 HU, Hd]12,51£0,7 HU |3, Z-F AFs FAF WF AlojolXe Hx11.310.8 HU, Hd 129+
0.7 HUSIY. Z-5 A% BAF T AlojollA] mol= A47}) F713 ¥ CTDIvol 2} DLP 7} 7HA3k gl ot o) = ¢ F7138+S)
o}, 2R E F38HE 3HA] Fuz oM 25 A BAF ET Alo] Whyo] Y BAF gl via A3S Aadhe
A7} AA

Bhlof: MusiTEEY, 7-£ MK, 51| HUTYs, AW

1. A& grdol kel ]l Ha gltl Apr)Es A&
AN FARREHl AR EUTHE. &3] SRt
AL 3= Yl 2D time-offlight 7| o] A zod4 1
o Eettal sk Al olejgl A1EE AW Re
< =
k<]

o2 of
o

B /e AF @3S AT #L vl ¥
o df7t gFste] Wi oo e A AAL 75
TESA Redo]l WP B[ AT o4A) FH

(varicose vein)x= A ¢12] 10~40%0l|A] WA= &3} A3lo StA| o] Arhs] A AHF o] 3] Fulzge
2 @9 ZAd o3k 987} o glololrHl), BE o)y} MDCT{(multi-detector row computed tomography) A= 9
B2 Zlshs Ago] glon] v@ate] BEAlmnt oluzt 2 SHlsltiEis o] @tz g e e
3 BF, 2%F, W w2 o Fgol etz 4 S I F gled FAe 33 dPem Fshy
A HUY, A FAY T TS I (Fig. 1), A9 Fo| et B <A1 g-g A= 7 £33
32 ARl S 98 Fars] Ao sh=d], A A AAEHCITHOL CT HARE AR 9] Fo] lHjgtz 2l
WlEo) By ARAuUEA o dfo] i) oHE ol HT F o] I GQoM Aot ol AL &
Ao] F o3}, AMFe] ke Waloly o|3ty Axdute  Th I CTHARE 55 W7 HEE ALARA(as low as
o

2 Atho]| 7Ps3lR|ut, 27 o] whxl-e A5)7) 915ta] AR reasonably achievable) ¥ o] o A WAL w2 uls=
Wzodd o]F WA =y, ZAel2 s o)gd 4 g5 FAR dsto] I AR, BAH o537 &8 H|usto]
wolde e 7 e Aol it FelH oz 2 ke
g W FAFEE WA FAES A 84 9 EE Solee
YA} : A, kde@radiol.snu.ac kr, A&t etz o =3el %%3}@[7]. |A MDCTE ] A st
Agr F2T ADF 28, ALUIGIEY GPost g #Fele o= 9= AFC(automatic exposure control) AJ2~

JOURNAL OF RADIATION PROTECTION, VOL.32 NO.3 SEPTEMBER 2007 123



AN 959k 1F AR 71U 25 AT DAF AT Aloje] Hegulw
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Fig. 1. Photographs display of varicose vein patient of MDCT lower
extremity venography. A, Surface revealed of volume rendered
projection image. B, Muscle and vessels with varicose vein (arrow)
well displayed of volume rendered projection image.

o] 7dEo] Qadellx A= Qo A F Ao
A S E 5 Yok 2R AFE AE] YsiMe
Zzle] FAlofl k2 AEC Al2Hl 8 7|Hte 2 3l 258 &
|3 A= w7t B asiohg),

£ At B 3t AulF #xle] 32| AWz
MDCT ZAVoIA Babe) 31 EH %S A28)ske] o) gk
93& BE35H7] 98] CTDIvol(CT dose index volume),
DLP(dose length product) & gAte] =o]=2E A3l 11
A AR 79T 25 A5 AZF HF Alo)E vkt

2.0 28y
2108

A AWMF-E FAEh7] 9k ol CT A 28 W)
Agt =) F 2006 7YRE 129714 41 FAE gt
2 B et 14 adF 71HS AR SR s0E(H
T 1}ol, 464 A9 W, 3561402 FAI309 T oA 20
ol H AFL 62.4kg °I1YUL, 2-F AF BAHAF HF
AolE ARERE Al SoEFHT L), 434); 4, 37-63A4))
o= Fd2smE oA 2570 Hat AF-2 60.1kg o] ATt

82| Aule AL xte] 31| Az de AAL Ex}e
F & Workstation (AW Version 4.2, GE Health Care, USA)
o2 FAFsle] 3k F9ollx 71 FAL 5 (buttock) F-
el et 2 A(transverse diameten)™} T2 &4z}t
SHETF AEFHL 920 FAE 3. Y &
AR 719 BApolA Sbe] e F A2 31.1 am, 7
= 23.1cm 0|3, E3H-42 11.8 cm, $EHAEL 9.2 cm 9]
At & A BAF WF Aol EAollA Svte] Ht 3
& 272 30.8 cm, FAIE 23.1 em IR, EHHEL 125
cm, YEFAEL 10,1 am o] ATKTable 1), AR #2} 259
A AT BAHoZ Elxlg 9] o]8-o] 7badlth= AR 59
ME Ba AF5 AAEEACH

22CT ¥ &3

CTollA A3 F A= MSAD(multiple scan average dose),
CTDI(CT dose index), CTDIw(weighted CT dose index),
CIDlIvol, DLP 5-& °|-83te] a5 &3t v}, CIDI=
single £2tol2 27WM Z-5 H3Fe| A ghg &Efolx
FAZ Ve o Z-F29] 9Ad i d%E FASY
(Fig. 2). CIDIw (mGy)x= 82 J32 7} 317] 93 =%
o] 270 204 9] MFAF 0|1, CIDIvol (mGy)L Z-3
o] =& TS ZAREt 270 FellM o] Pt T4 Mo,
DLP (mGy - cm)& CTDIwollN &elol 2 £A41E {3 gho g
FAE AES Veldolo,10], & ATl e] Mk = e gl
dollM Aol F93 A2 I H3FE FAS= CIDIvol
I AR 270 dFE BAISHE DLPE o83t &3k qirh
CTe] A4 F&2] RUE o BA == %S 7| =38t

34 #AF 7IHAAE 200, 250, 300 mAS] F7A oA
Z4393L, 23 A5 FHF HF Alole gdte] o= A
£7(10-15, 18, 20 HU)<llA] CTDIvol, DLPE ZA38tt}. 2%
25 BAF HEF Aol mo]= AFE 10~12 HU, HA &
AF= 70 mAdA Zg3te] g AAF 7IHF CIDIvol,
DLPE H|at 3} 4itt,

Table 1. Weight and cross-sectional of patients according to the tube current technique

Weight Pelvis (cm) Knee Joint (cm) Ankle Joint (cm)
Tube Current Technique - - - - - - -
(kg) Transverse Diameter | Anterioposterior Diameter | Anterioposterior Diameter (Right) | Anterioposterior Diameter (Right)
Fixed Tube Current 62.4+12.1 31.1+23 23.1£32 11.8£2.5 9.2+3.8
(n=50)
Z-Axis Automatic Tube | 60.1£13.4 30.843.4 26.3£3.9 12.5£2.8 10.1+3.4
Current Modulation (n=50)
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Fig. 2. CTDI is defined of a single scan dose profile along an infinite line perpendicular to the tomographic plane divided by the nominal slice

thickness (T).

232023

$4 ANFE DA AW hE8Ad e MDCT
(LightspeedUltra; GE Medical Systems, W1, USA)E- ©]-8-3}
a1, 270 Z7L detector configuration 8x 1,25, beam
collimation 10 mm, interval 1 mm, thickness 1,25 mm, beam
pitch 1,35:1, speed 13.5(mm/ROT), 120kVp, A FAFol
A& 200, 250, 300 mAR A7 3}, Z2-& AE BAAF A
% Ao AutomA (LightspeedUltra; GE Medical Systems,
W1, USA) 71%5-& ©]- 83111 (Fig. 3), B3R/ W elE 70~450
mA, noise index(10~12), dose efficiency 81,11%%. 3}3it}.
B]o]2A] Z A (Ultravist 370; Schering, Berlin, Germany)Z
3.0~4.0 mL/sec, ZGAE 2E F}ollAl 120 mLE AFFY
71(Empower CT; EZ-Em, Westbury, NY, USA)E o]-83}o
21 38 ol Bye] AFFHN F5E
2 8] AAE 22 ek,

= & 7t

2.4 Monte Carlo Simulation

@A) MDCT®| A% H7tell Bol Abg-= 2
Carlo simulation ImPACT spreadsheet (ImPACT CT Patient
Dosimetry Calculator, version 0.99x, 2006)& o]-&3}e] #A
£ 200, 250, 300 mASA] CTDIw, CTDIvol, DLPE Z4514]
tH11l,

o] =

Sx— Monte

25 9%
AN

X
274 BR%

¥4
B2 (quantitative analysis)S $13l FAE tjdez
713 2-5 AFs BAF HE Aloj= CTaA%

XD

Fig. 3. Z-axis automatic tube current modulation with AutomA (GE
Medical Systems) technique. User selects noise index or enters value
for desired noise index and stets minimum and maximum current

values.

A2 window width (350 HU), window level (20 HU)S. &
FAs)a, A9 (iliac vein), ¥ A9 (femoral vein), +5
#d £ (popliteal vein), Z3ZFA M (tibial vein), Fo}z]
AWl (peroneal vein)e] d7Fel B4 Q9 (region of interest;
ROD 4 7]%5-& o| &3l wmo|Z2E A3 J4d& v
Seict. ROl 24E BFE CTdepoln B A
(97} o] zo g erHi2),
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26FA 24
A2 2 2 73U(SPSS version 11,0; SPSS Incorporated,
Chicago, IL, USA)E 083150t} 2-& 2b5 B3F/ HE Aol &
ARSGE Eatoll A F8H £3E, SRR FA o ulE &
AFRE S8t AHEE a2, goj& FBAFOE T
3ot 1A BAAF 71983} Monte Carlo simulation®l] 2]k
CTDIvol, DLPZ ®|13}7] 93} paired ttestE o]-& 3}e] 73
J AL 3Tt dlofEl ] pgke] 0.05 migkd o 5A1A
ol go] e Ao = 3t

3. A3}

317 BAF 71 Helx #AR77E 200 mA oA ko] A3
Z2|9] o] ZE 17.55 HU ©|3L(Fig. 4A), 250 mAol|A] 1=0]
2% 15,48 HUR SA = 3UvHFig. 4B). 300 mAdA & =9]
27} 12,42 HUE #3177} $7181d e wo|z7t A
s, A 7hx)7F & J3-& BT okFg. 40).
CTDIvol& 200 mA(8.48 mGy), 250 mA(11.22 mGy), 300
mA(13.46 mGy)3 7183, DLPE 200 mA(761.90
mGy - cm), 250 mA(1008,11 mGy - cm), 300mA(1209,74
mGy - cm)E FAF7F STFEFE o] st det. 24
BAF 71 Bd/7E S718MAE xo| =7} hAasly
Qo] "ol FotA} Aol 7t}

Monte Carlo simulation®l]4] CTDIw (mGy), CTDIvol
(mGy), DLP (mGy - cm)& &3t dch. 200 mAdiA 242}
11.5 mGy, 8.5 mGy, 844 mGy ©|QL, 250 mAE14.4 mGy,
10.7 mGy, 1055 mGy, 300 mA¥17.3 mGy, 12.8 mGy, 1266
mGy - cmo] AT},

A #AF 71"H3} Monte Carlo simulation H]xlel|A]
200 mA9il4 CTDIvole] 2}Fe]E= 0,02 mGyE 2}ol7} glRle
1}, 250 mAoA] CTDIvol?] 2}ol= 3.18 mGy, 300 mAE
3.84 mGyE z}ol& B3 25 Monte Carlo simulation®]
=7 4=, DLP9] 29 200 mAoA X}ol 821
mGy - cm, 250 mA°lA 46.89 mGy - cm, 300 mAT 56,261
mGy - cm&. ZE FAF oA Monte Carlo simulation®] &7
Z7 =HUtHTable 2), #HFol| W2 14 AAF 7|y}
Monte Carlo simulation®] paired t-test ol|A]¢] CTDIvol-&
pk(0.203) .2 FroJgt &}ol7} §lal(p ) 0.05), DLPA pgk
(0.028) 2.2 o]t x}o]7} QlTh(p € 0.05).

o]z Ao W 7-F AT AHF HE Al
CTDIvol, DLPE &334t} =o)= A7} 10 HUCA
CIDIvol 11,29 mGy, DLP 114511 mGy - cm, x=0]Z X|4= 11
HU¢llA] CTDIvol 10,53 mGy, DLP 1067.83 mGy - cm, *=0]
Z A|4= 12 HU®J|A] CTDIvol 9.92 mGy, DLP 1005.83 mGy -
cm, 3=0]2& A 13 HUSIA CTDIvol 9,36 mGy, DLP 949,32
mGy - cm, =9]Z X4 14 HUSA] CTDIvol 8,84 mGy, DLP
896.68 mGy - cm, x0]|Z A& 15 HU|A ¥ 8 .43 mGy,
854.55 mGy - cm, =0]= A= 20 HU-L 6.45 mGy, 654.40
mGy - cmE FAHFo| o]z X457}t F7FE 5 CIDIvol
3} DLP 7} 748 ck(Table 3).,

1 A2 7Y -5 A5 B[ AF Aol ek
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Fig. 4. Transverse CT images obtained with fixed tube current with
varicose vein disease patients. A, Image obtained at noise (liver
parenchyma, 17.55 HU) and 200 mA in a 44-year-old-man (weight, 70
kg). B, Image obtained at noise (15.48 HU) and 250 mA in a 66-ycar-
old-man (weight, 68 kg). C, Image obtained at noise (12.42 HU) and
300 mA of a 70-year-old-woman (weight 71 kg). Acceptable image
quality that was achieved at a higher mA setting is noted in C, as
compared with the image quality of A and B, which were obtained at
lower mA settings.
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Table 2. Values of CTDIvol and DLP at various fixed tube current and Monte Carlo simulation same parameters of MDCT lower extremity

venography
Tube Current CTDlvol DLP (mGy - cm)
(mA) Fixed Tube Current Monte Carlo Simulation Fixed Tube Current Monte Carlo Simulation
200 8.48 8.5 761.90 844
250 11.22 10.7 1008.11 1055
300 13.46 12.8 1209.74 1266
P value 0.203 0.028"

Note. Data are means. * There were significant difference (P < 0.05) were found between with fixed tube current and Monte Carlo simulation at

different tube current.

Table 3. Values of CTDIvol and DLP in the Z-axis automatic tube
current modulation at various noise indexes

Noise Index CTDIvol (mGy) DLP (mGy - cm)
10 11.29 1145.11
11 10.53 1067.83
12 9.92 1005.83
13 9.36 949.32
14 8.84 896.68
5 8.43 854.55
18 7.39 749.40
20 6.45 654.40

Note. Mean CTDIvol and DLP.

CIDIvol oA »0]= 47} 10 HUY u] 200 mASHA]
2.81(24.8%), 250 mAE- 0.07(0.6%) 71315021}, 300mAs
-2.17 (-19.2%) Za8kglct, o= A¢rt 11 HUY o
CTDIvol2] 200 mAT 2.05(17.7%) %7138}, 250 mA:
-0.69(-6.5%), 300mA= -2.93(-27.8%) 7353} dt}. =02 X
7} 12 HUY 1 CTDIvol?] 200 mAE 1,44(14.5%) Z7}3)
31, 250 mAT -1.3(-13.1%), 300mAE -3.54 mGy(-35.6%) 7+

A8tk ©8F DLP H] oA o]z 471 10 HUY W
DLP®] &7 25200 mAClA] 383,31(33.4%), 250 mALE
137(11,9%) Z713Fo1} 300mAS -64.63(-5.6%) 7+A51%
t}, mo)= 2|7} 11 HUCA 200 mAS] DLP = 305.93(28.9%),
250 mAE 12.83(1.2%) F713F e}, 300mA: -198.17
(-19.7%)2 &t} xol= A7} 12 HUY ) 200 mA DLP
T 243.93(24.2%) F718F 4 0 250 mASAE -2,28(-0.2%),
300mAE -203.91 mGy * m (-20,2%) 2 A2 So|= T}
AATHTable 4),

3 FAF 7IHeM A2g, =AY, Fedds
o=, FERW, Fole|H Mo o] == 200 mAolA] H4
11.2£0.9 HU, 12.5+£0.7 HU ©|Q L, 250 mAE FHA
10.1£0,9 HU, o] 11,970.7 HU, 300 mA A& &4 10,1
+0.7 HU, #d 11.3+0.8 HU & A EAc}. 25 215 A
F HF AloelAlE ol A= 10 HUNA 32103104
HU, i 11.04+0.5 HU, x0]= A4 11 HUL HA112+
0.6 HU, ] 12,1+0,5 HU & &A1, ko]|=Z A4 12
HUSIAE 82 12.1+0.8 HU, Hd) 12,9407 HU & &3 5
StH(Table 5). 1A A7 718 2] 200 mAoA] =9
%=0]Z7} 11,13 HU, 11,15 HU(Fig, SA), 250 mAE- 12,19 HU,
11,83 HU(Fig. 5B), 300 mA°l*3= 10.73 HU, 10,51 HU(Fig.
502 AR} F7I8H o) =27 723 gt

7-% A BAF HE Aol o]= X5} 11 HU
¢l Aol A Awlo) xo]=3=12.09 HU, 10.24 HUo| &34
|k (Fig. 5D). =o|Z X427} 11 HUAA 2-& 245 B3F

Table 4. Z-axis automatic tube current modulation and fixed tube current values and radiation dose savings at various noise indexes

Noise Index CTDlIvol (mGy) DLP (mGy - cm)
(HU) 200 250 300 200 250 300
10 2.81 (24.8%) 0.07 (0.6%) -2.17 (-19.2%) 383.31 (33.4%) 137 (11.9%) -64.63 (-5.6%)
11 2.05 (17.7%) -0.69 (-6.5%) -2.93 (-27.8%) 305.93 (28.9%) 12.83 (1.2%) -198.17 (-19.7)
12 1.44 (14.5%) -1.3 (-13.1%) -3.54 (-35.6%) 243.93 (24.2%) -2.28 (-0.2%) -203.91 (-20.2%)
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Fig. 5. Transverse CT images obtained with fixed tube current and Z-axis automatic tube current modulation. A, Image obtained at noise (right of
11.13 HU, left of 11.15 HU) and 200 mA in 56 kg 68-year-old-woman with iliac vein. B, Image obtained at noise (right of 12.19 HU, left of 11.83
HU) and 250 mA in 53 kg 64-year-old-woman with iliac vein. C, Image obtained at noise (right of 10.73 HU, left of 10.51 HU) and 300 mA in 63
kg 53-year-old-woman with iliac vein. D, Image acquired noise (right of 12.09 HU, left of 10.24 HU) at 11 HU noise index in 65 kg 54-year-old
man with Z-axis automatic tube current modulation in MDCT lower extremity venography.

WE AolE AHEE 3k Az delA BREe @l EAlVE BAM vEhdth AfrEs i e
AME 351 mA, SWEL 122 mA, BEBE 22 mAR WE o] thy 285018 dov|a 1 o HHo] &
AL YohFig. 6). 2=0]2= AF(10 HUYOA siah] Sixjo] &7 A}, spx=le] FoF 2 Rl 10~20% %]
] ol w2 teo)ze) FHaot Hrhe) Aol 0.7 HU, ol =
A4(11 HU)AIME 0.9 HU, 3=0]2 A|4=(12 HU)oA = 0.8
HU 2 7 5o} 270 7-2le] 7o & rol= Apol7h 2
A} egsich, B el ws) e@E 2 dsdge) FA7)
gholA| 1, #dF W AF<] CIDIvol, DLPE T3t AR
Wl A& A FrAF K Table 5). shA)e] FA
e 270 9)o) BRI WEste] sk Bgd K
F31 ThFig. 7). T w2 FPRE RN HoF
I Y3(Fig. 8), T ol FAAFDT 0.989% &2l FHLA
£ 23Hp €0.05).

32 AFE Belg thelolx] Ao Hups Aulel A
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Fig. 6. Transverse CT images obtained with Z-axis automatic tube
current modulation in lower extremity venography in a 48-year-old-
woman (weight 65 kg). Image acquired at 11 HU noise index and 351
mA at the level of the renal hilum (A), 122 mA at the knee joint (B)
and 92 mA at the ankle joint (C). Images were rated for image noise
and diagnostic quality.

o %tﬂ-/\‘] Z_x’:

R

thiz), e 2 :
49l 2o} 9 2919} AEE F o) WIS RYS) Ak 9

Table 5. Comparison of image noise scores

A ol 52 23 AHF 71MF 2% AF BAF WF Aol dFulnm

4, vigtE 241 Fe) 55 & 5 Aok Yo7t BE 5,
2l Bt G855, Adelela Bol Bk Ao =]
JrHl), ddo] e Ao 7 Wustglom14], FMex oIF
= AAAE 95% F=elM Al AF7F LAse, 3ot
o] Aado|H 0.5% ol WA HoHisl AHF S o
el EAe} MR o] U, BF, ol B, 4%F, 7,
7271 gl FgFot e 5o Sl A2 4 vt

3HA] HURE [s)r) e olF 2P AR 5}
PRWMzdeg AlPsta, AHE 2de) HHE HE3] &
7] 918 ANz GEold A7 FEA RGeS AlYe
t}h olF 2 uAlel A £22 ZALE o] 43 zlehHe 1)
EA] A olue} AEA] AW ag W] ARE & 5
Qo 27 ZIGW ohe} & A Ao Y& BA|E}
o & &gA T F Jon 5o F 24 AAeE =y
o} "ctal LR ovHiol, SHE 7|so] Hastn ATte]
Qe Aela AR} uhE ztolzt A71E Do) vk A
A AANFE Al olF 2209 4 =& Ak 3
ot R85t SUkske] gith s A 2dee Py §)
F83 QA ARl AW FoE FEe] & 4 Ao,
A oln] AR o =& E5, AR et HgHA K
2 ¢ F glon, 29 54 AFY FAUEgdee dEA
Aol gk ARE AV)= v 9F A=E ddsrie
ojx, 28] Ao} g Aol AMFE k] o
<ol vt 22y MDCTY] 314] Aoz gdee AWF29] 3D
AdE FEst AEgr AWF SXE I =gl
et o]2fgl CTHARE G 71X 9] /ol B3l
WAL Bl Z o g 2lgh =eke] th/de] Hof gt}

CT Aol A o] Batol] Uit W Fo] EAL 2 £}
< 72 XA FAE QAT 1R 2 QA
A&7 e o] ARE-EH, Zode] G5 & oA} WA =
Zo] Hrh. CTY A= B2 A € 7de] Mg, dF =
239 Yo o] F=2 HA$-dc}. CT Ao A 548
thesl= A E S(dose efficiency)2 oA Ba}s)s= A
o] SN Fasitt X-F, v-F Hohkes 725 £3%50
At EEd 2o MDCTAAME 2-%, X-Z, Y-%9
isotropic Hlo|E| H502 53 FIHEH T A4S 2

=)

Anatomic Level Fixed Tube Current (mA) Z-axis Automatic Tube Current Modulation (Noise Index)

(Vein) 200 250 300 10 11 12

Itiac 12.5+0.7 11.9+£0.7 10.6£0.5 10.1£0.8 11.3+0.5 12.1+0.8

Femoral 12.1£0.6 10.1+0.9 11.2+0.8 10.6£0.6 11.7£0.8 12.9£0.7

Popliteal 11.8+0.6 11.3+£0.8 10.4£0.3 10.3+0.4 12.0£0.6 12.6+0.6

Tibial 11.7+0.8 11.2£0.9 10.8£0.7 11.0£0.5 11.24+0.6 12.2+0.7

Peroneal 11.2+0.9 10.4+0.8 10.1£0.7 10.7£0.8 12.1+£0.5 12.3+0.8

Mean=+SD 11.8£0.7 10.9£0.8 10.6£0.6 10.5£0.6 11.6£0.7 12.4x0.6

Note. Data are means and standard deviations.
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Fig. 7. Tube current modulation displays according to the Z-axis automatic tube current modulation. Image obtained at 11 HU noise index in 66 kg
S4-year-old man of CT lower extremity venography. Photography displays the automatic modulation of tube current technique of anatomical region
in the pelvis (a), mid femur (b), knee joint(c), upper calf (d), lower calf (e) and ankle joint (f).
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Fig. 8. Scatter plot between tube current and thickness for CT
examination of the lower extremity in Z-axis automatic tube current
modulation technique. Pearson’s correlation coefficient (r=0.989).
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Comparison Radiation Dose of Z-Axis Automatic Tube Current Modulation
Technique with Fixed Tube Current Multi-Detector Row CT Scanning of
Lower Extremity Venography

Beong Gyu Yoo, Dae Cheol Kweon', Jong Seok Lee, Keun Jo Jang', Sang Hwan Jeon® and Yong Soo Kim*
Department of Radiologic Technology, Wonkwang Health Science College, "Department of Radiology, Seoul National University Hospital, ‘Department of
Radiology, Presbyterian Medical Center, *Department of Nuclear Engineering, Hanyang University

Abstract - Z-axis automatic tube current modulation technique automatically adjusts tube current based on size of body region scanned.
The purpose of the current study was to compare noise, and radiation dose of multi-detector row CT (MDCT) of lower extremity
performed with Z-axis modulation technique of automatic tube current modulation with manual selection fixed tube current. Fifty
consecutive underwent MDCT venography of lower extremity with use of a MDCT scanner fixed tube current and Z-axis automatic
tube current modulation technique (10, 11 and 12 HU noise index, 70~450 mA). Scanning parameters included 120 kVp, 0.5 second
gantry rotation time, 1.35:1 beam pitch, and 1 mm reconstructed section thickness. For each subject, images obtained with Z-axis
modulation were compared with previous images obtained with fixed tube current (200, 250, 300 mA) and with other parameters
identical. Images were compared for noise at five levels: iliac, femoral, popliteal, tibial, and peroneal vein of lower extremity. Tube
current and gantry rotation time used for acquisitions at these levels were recorded. All CT examinations of study and control groups
were diagnostically acceptable, though objective noise was significantly more with Z-axis automatic tube current modulation.
Compared with fixed tube current, Z-axis modulation resulted in reduction of CTDIvol (range,-6.5%~-35.6%) and DLP (range,-0.2%~-
20.2%). Compared with manually selected fixed tube current, Z-axis automatic tube current modulation resulted in reduced radiation
dose at MDCT of lower extremity venography.

Keywords : Computed tomography, Z-axis, CT dose index, Venography, Tube current
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