References

L. Greenland P, Bonow RO, Brundage BH, et al. ACCF/AHA 2007 Clinical
expert consensus document on coronary artery calcium scoring by computed
tomography in global cardiovascular risk assessment and in evaluation of patients with
chest pain. Journal of the American College of Cardiology 2007;49:378-402.

2. Takahashi N, Bae KT. Quantification of coronary artery calcium with
multi-deteetor row CT: assessing interscan variability with different tisbe currents-pilot
Study. Radiology 2003;228:101-106.

3. Shemesh J, Evron R, Koren-Morag N, et al. Coronary artery calcium
measurement with multi-detector row CT and low radiation dose: comparison between
55 and 165 mAs. Radiology 2005;236:810-814.

4, McCollough CH, Ulzheimer S, Halliburton S8, et al. Coronary artery calcium:
a multiinstitutional, multimanufacturer international standard for quantification at
cardiac CT. Radiology 2007;243:527-538.

5. Mahnken AH, Wildberger JE, Simon J et al. Detection of coronary
calcifications: feasibility of dose reduction with a body weight-adapted examination
protocol. AJR 2003;181:533-338.

6.  Jung B, Mahnken AH, Stargardt A et al. Individually weight-adapted
examination protocol in retrospectively ECG-gatéd MSCT of the heart. Eur Radiol
2003;13:2560-2566.

7. Horiguchi J, Yamamoto H, Hirai N, et al. Variability of repeated coronary
artery calcium measurements on low-dose ECG-gated 16-MDCT. AJR
2006;187:W1-Wé.

8. Sevrukov A, Pratap A, Doss C, Jelnin V, Hoff JA, Kondos GT. Electron beam
tomography imaging of coronary calcium: the effect of body mass index on radiologic
noise. Journal of Computer Assisted Tomography 2002;26:592-597,

9. Authors Blinded. Coronary Artery Calcium Scoring on Low-Dose Prospective
Electrocardiograph-triggered 64-slice CT. Academic Radiology in press.

10.  Miihlenbruch G, Hohl C, Das M, et al. Evaluation of automated
attenuation-based tube current adaptation for coronary calcium scoring in MDCT in 4
cohort of 262 patients. Eur Radiol 2007;17:1850-1857.

L1, Horiguchi J, Shen Y, Hirai N, et al. Timing on 16-sli¢e scanner and
implications for 64-slice cardiac CT: Do you start scanning immediately after
breath-hold? Academic Radiology 2006;13:173-176.

12.  Matsuura N, Horiguchi J, Yamamoto H, et al. Optimal cardiac phase for



coronary artery calcium scoring on single-source 0.35 sec-rotation-speed 64-MDCT
scanner - least interscan variability and least motion artifacts. AJR 2008;190:1561-1568.

13. Mahnken AH, Wildberger JE, Simon J, et al. Detection of coronary
calcifications: feasibility of dose reduction with a body weight-adapted examination
protocol. AJR 2003;181:533-538.

14.  Agatston AS, Janowitz WR, Hildner FJ, Zusmer NR, Viamonte M, Detrano R.
Quantification of coronary calcium using ultrafast computed tomography. J Am Coll
Cardiol 1990;15:827-832.

15.  Yoon HC, Greaser Il LE, Mather R, Sinha S, McNitt-Gray MF, Goldin JG
Coronary artery calcium: alternate methods for accurate and reproducible quarititation.
Acad Radiol 1997;4:666-673.

16. Halliburton SS, Stillman AE, Lieber M, Kasper JM, Kuzmiak SA, White RD,
Potential clinical impact of variability in the measurement of coronary artery
calcification with sequential MDCT. AJR 2005;184:643-648.

17. Menzel H, Schibilla H, Teunen D. European guidelines for qualtiy criteria for
computed tomography. European Commission; 2000.

18.  Achenbach S, Ropers D, Mohlenkamp S, et al. Variability of repeated ¢coronary
drtery calcium measurements by elgctron beam tomography. Am J Cardiology
2001;87:210-213. '

19. Bielak LF, Kaufmann RB, Moll PP, MacCollough CH, Schwartz RS, Sheedy
PF I1. Small lesions in the heart identified at electron beam CT: calcification or noise?
Radiology 1994; 192:631-636.

20. Callister TQ, Cooil B, Raya SP, et al. Coronary artery disease: improved
reproducibility of calcium scoring with an electron-beam CT volumetric method.
Radiology 1998;208:807-814.

21. Wang SJ, Detrano BC, Secci A, et al. Detection of coronary calcification with
electron-beam computed tomography: evaluation of interexamination reproducibility
and comparison of three image-acquisition protocols. Am Heart J 1996;132: 550-558.

22. Ohnesorge B, Flohr T, Fischbach R, et al. Reproducibility of coronary calcium
quantification in repeat examinations with retrospectively ECG-gated multisection
spiral CT. Eur Radiol 2002;12:1532-1540.

23.  Horiguchi J, Yamanioto H, Akiyama Y, et al. Variability of repeated coronary
artery calcium measurements by 16-MDCT with retrospective reconstruction. AJR
2005;184:1917-1923.

24. Horiguchi J, Matsuura N, Yamamoto H, et al. Variability of repeated coronary
artery calcium measurements by 1.25-mm- and 2.5-mm-thickness images on



prospective electrocardiograph-triggered 64-slice CT. Eur Radiol 2008;18: 209-216.

25.  Morin RL, Gerber TC, McCollough CH. Radiation dose in computed
tomography of the heart. Circolation 2003;107:917-922.

26. Thomas CK, Mu"hlenbruch G, Wildberger JE, et al. Coronary attery calcium
scoring with multislice computed tomography. in vitro assessment of a low tube voltage
protocel. Investigative Radiology 2006;41;668-673.

27.  Jakobs TF, Wintersperger BJ, Herzog P, et al. Ultra-low-dose coronary artery
calcium screening using multislice CT with retrospective ECG gating. Eur Radiol
2003;13:1923-1930.

28. Vliegenthart R, Song B, Hofman A, JCM Witteman, M Oudkerk, Coronary
calcification at electron-beam CT: effect of section thickness on calcium scoring in vitro
and in vivo Radiology 2003;229:520-525.



Table 1 Patient Demographics

All Patients ___Group A____Group B GroupC __théuﬁcance

No. of patients 428 145 145 138

Female/male (n) 167/261 52/93 60/85 55/83 p=0.48*%*
Age (y) 65:12(28-89) 64+12(34-87) 65413 (28-89) 66x11(31-85)  p=0.43*
Prevalence of CAC 3007428 (70%)  100/145 (67%) 100/145 (67%) 100/138 (72%)  p=0.52**
BMI (kg/m’) 24413 (16-45) 2443 (18-34) 2424 (16-40)  2443(1632)  p=027"
Symptom 334/428 (78%) 115/145 (79%) 109/145 (75%) 110/138 (80%)  p=0.95%*
Risk factor 268/428 (63%) 80/145 (55%)  97/145 (67%)  91/138(66%)  p=0.06**

HR (beats/min)® 6111 (38-111) 62+10 (40-87) 62+11(39-107) 60£12 (38-111)  p=0.47*

HRV (bedts/min)® = 5+12(0-102)  4£10(0-76) 612 (0:75) 414 (0-102) p=0.44*

Quantitative variables are expressed as mean standard deviation (range);
categorical variables are express¢d as frequencies (percentages).

CAC: coronary artery calcium

BMI: Body mass index

HR: heart rate, HRV: heart rate variation; “Data in the Scan1
*one-factor ANOVA (analysis of variance), **¥2 test



Table2 Image Noise in Ascending Aorta and Right Ventricle

, . ~All Patients Group A Group B . Group C

No. of patients 428 ' 145 ' 145 138
SD (HU)

Ascending aorta 1747 (11-30) 1643 (11-27) 1743 (11-30) 17+2 (12-24)

Right ventricle 19+4 (10-32) 1944 (10-32) 1844 (10-31) 20+2 (16-26)
Mein + 2 x SD (HU)

Ascending aorta 7549 (53-109) 75+10 (53-99) 7510 (53-109)  76+7 (57-100)

Right ventricle 82414 (50-133) 8216 (54-124) 8215 (53-133) 8010 (50-107)

Variables are expressed as mean standard deviation (range).
SD: standard deviation, HU: Hounsfield unit



Table 3 Coronary Artery Calcium Scores and Interscan and Interobserver Variability

_ All Patients Group A Group B ~ Group C
No. of patients 300 100 100 100
Agatston score
Scanl: Observerl 175 (48,648) 206 (46,664) 167 (42,464) 152 (48,775)
Observer2 185 (48,648) 206 (48,668) 174 (42,488) 1571(48,789)
Scan2: Observerl 179 (43,610) - 201 (46,638) 171 (42,444) 148 (39,797)
Observer? 176 (45,611) 204 (46,638) 176 (42,462) 148 (39,803)
Volume score
Scanl: Observerl 150 (43,515) 165 (38,548) 138 (39,367) 125 (44,639)
Observer2 149 (43,528) 166 (40,552) 146(37,392) 129 (44,622)
Scan2: Observerl 144 (41,502) 176 (39,502) 144 (35,356) 122 (41,665)
‘Observer2 146 (41,502) 176 (40,502) 146 (36,366) 121 (41,668)
Calcium Mass :
Scanl: Observerl 33 (8,127) 37 (8,130) 30(7,93) 28 (8,139)
Observer2 33 (8,130) 37 (8,132) 30(7,93) 28 (8,139)
Scan?: Observer] 32(8,123) 37(8,131)  30(7,89) 25 (7,153)
Observer2 32(8,123) 37(8,131)  30(6,91) 26 (7,149)
Interscan variability (%)
Agatston: Observer] 13,8(3,17)  13,7(2,15) 12,6(2,15 14,10 (4,18)
Observer2 13,8 (3,17) 13,7 (3,16) 13,6 (2,16) 14, 10 (3,20)
Volume: Observerl 12,7 (3,16) 12,6(3,16) 11,6(2,15)  11,8(3,15)
Observer2 11,6 (3,16) 11,6 (2,15) 10, 6 (2,15) 12,8 (3,17)
Mass:  Observerl 11,6 (2,14) 10,4 (2,14) 10,5(2,11) 12, 8 (2,14)
QObserver2 1,6(2,14)  10,4(2,14) 12,5@2,11) 11,8(2,14)
Interobserver variability (%)
Agatston: Scanl 4,1(0,3) 3,1(0,4) 5,0(0,3) 3, 0(0,2)
Scan2 3,0(0,3) 5,0(0,3) 4,0(0,2) 2,1(0,1)
Volume: Scanl 2,0(0,2) 3,0(0,3) 3,0(0,1) 1,0(0,0)
Scan2 2,0(0,2) 3,0(0,2) 4,0(02) 1,0(0.3)
Mass:  Scanl 3,1(0,1) 3,0(0,2) 4,01(0,2) 1,0(0,1)
Scan2 3,0(0,1) 3,0(0,2) 4,0(0,1) 2,0(0,1)

CAC: coronary artery calcium
CAC is expressed as median (25th, 75th percentiles).
Variability is expressed as mean, median (25th, 75th percentiles).



Table 4 Tube Current, Tube Current Time Product and Radiation Dose

TAll Patients__ Group A GroupB__ Group C_ Significance

Tube current (mA) 227465 245436 227443 209494  p<0.01*
(range, 75-610) (180-350)  (150-370)  (75-610)

Tube current time product (mAs) 53+15 5748 53+10 49425 p<0.01*
(18-142) (42-56)  (35-86)  (18-142)

Dose length product (mGy*em) 4915 53+8 49£10 44421 p<0.01*
(16-131) (37-87) (30-84)  (16-131)

Estimate effective dose (mSv) 0.8+0.3 0.9+0.2 0.8+0.2 0.8£04  p<0.01*

(0322)  (0.6-15) (0.5-14) (03-22)

Variables are expressed as mean standard deviation (range).
* one-factor ANOVA (analysis of variance)



Figure legends

Fig. 1 Attenuation-Based Tube Current Adaptation at th¢ Maximal Heart Diameter

First, the lateral scout viéw is taken (a). The grids (dotted lines) show that the isacenter of X-ray
heant is 2om higher than the center of body (black line) in the ventral-dorsal direction at the left
ventricular level, The table is elevated by 2 em so that the isocenter of X-ray beam arid the center of
body cortespond. Next, the frontal scout is taken. The z-axis level of the maximal heart diameter on
the frontal scout view is chosen (b) and we input a targeted noise level of 20 HU into the software
‘Smart mA’, Then a recommended value of the tube current is displayed. As this value is offered on
the simulation of a full scan and a gantry rotation speed of 0.4 sec, we determine the tube current on
the CAC scanning according to the following equation: Tube current = recommended tubg current X
3/2 x (0.4/0.3) mA.

a b




Fig.2 Image Noise Measurement

Image noise expressed as standard deviation (SD) of CT values is measured in
regions of interest set in the aorta at the level of the left coronary artery (a) and in the
right ventricle at the maximal heart diametet level determined on axial CT images (b).




Fig. 3 The Highest SD Image in the Three Groups
Images with the highest noise in three groups are shown. (a) An image of 57 years old
woman (BMI: 34.1 kg/m? and body height: 155 cm) was below the diaphragm level (SD
= 32 HU). (b) An image of 57 years old man (BMI: 27.1 kg/m* and body height: 165
cm) was sacrificed to streaking artifact from spinal spur (SD = 31 HU). (¢) An iin_qg_c:if‘
80 vears old man (BMi: 26.8 kg/m> and body height: 164 cm) below the diaphragm
shows pleural and pericardial effusion (SD = 26 HU).




Fig. 4 The Relationship Between SD and BMI
Scatterplots show ratio between body mass index (kg/m?) and SD (HU).
(a) Group A, in the aorta; SD = 0.51 x BMI + 4 (p<0.01).
(b) Group A, in the right ventricle; SD = 0.81 x BMI - 1 (p<0.01).
(¢). Group B, in the aorta; SD = 0.43 x BMI + 6 (p<0.01). _
(d) Group B, in the right ventricle; SD = 0.62 x BMI + 4 (p<0.01).
(&) Group C, in the aorta; SD = 0.041 x BMI + 16 (p=0.46).
(f) Group C,; in the right ventricle; SD = 0.091 x BMI + 18 (p=0.09).
The positive slope of image noise/ BMI, 0.51 HU/(kg/m?) and 0.81 HU/(kg/m?) in
Group A & 0,43 HU/(kg/m®) and 0.62 HU/(kg/m?) in Group B, suggests insufficient
control of the tube current, In conttast, the nearly flat slope; 0.041 HU/(kg/m?) and
0.091 HU/(kg/m?) in Group C, indicates optimal control of tube current across patients.
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Fig. 5 The Relationship Between Effective Dose and BMI
The effective dose plots against the BMI are shown.

(a) Group A; Effective dose = 0.028 x BMI + 0.22 (p<0.01).

(b) Group B; Effective dose = 0.023 x BMI + 0.27 (p<0.01).

(c) Group C; Effective dose = 0.016 x BMI + 0.38 (p=0.11),

In Groups A and B, effective dose wa on of BMI, however was not in Group C. The
effective doses in Group C widely distributed, irrespective of BMI values.
LS
Lt . r
E La r ¥ - N .
‘g 1 o Jt’#‘: ‘.0
o i 4
2 = o f.
g 04 b
=
a1
o

[

o
o

Effective Dose (mSv)

o
*

a
]




FFA S — P 09 4E5 Bt
v FES U 7 ¢ t= k- 3 Cardiac Imaging 2009 G5
—L B, LRI, LOBLLS— |

[ vAFRFALRCT DA FFU—&T U FH b
< W F AT A A CT OEfES L BRIC b b7 B8

KB R D AL RAW WA, GYEE DR
DR e s, Ao Rk
WRENF K ADE. N AR, AR B, KR e

2 VF AT A A CT OEMERICH, EEIIRE & LT DREURA~ DR 25
ﬁ&bfﬁb‘§<®mﬂﬁﬁﬁﬁ‘Rﬁbrwtzoﬁﬁhmwﬁﬁﬁﬁﬁ
N RoTVD, YBitBF £ — A CT A X 0 BK, BRI TRAEHRF
FEEIEPF & DOMIBEDTE < | 64 7 CT (GE 3 VCT) & MARITHITTEMAL L7z,
A CIRAREC DR CT REICR Y 5 4pA ) SFVORSERS L, #HE
oLt CT ~OW D A Z BT 5, '

Dl CT BB MEOBRIFE L IUE LEGABRN SN, ARMOEEN
CRAVOTEET 52, BEFRRERELOREN 2SI TN O TR
DHLHFIE—mESnEnY,

A MREICHEE WAl CT T 508, ChICRERREEIND L. AV
2 b OHTIHRET S MBOERZBHEARETERNILBHEDT, &
B CT 0B L 2%, BIEDBREETR & FE LREREE - LERNT
L LR A0, WRIOBILED Y A—HLRBHM CT 26, BIEDOESEZ T
RT3 bRITHS, Bl CT ko BRI EMRE RibEiic Ly | &
HORBMIREALY A7, FEOUA <Y bORELRFRTHLTHE Y, &
BIRERIERICESS FRIIER & LTo Y 227 Hici@E v, EBiRkE
RALEAI A 23 L b A BRAEBAL TR, LW IRABERESLTEY ., &
BIROBREERT 5 — 7 #EBET S CTA L O ANEEENGZ L 8HD, L
ML, EBIRER{CIEEBIR CTA OBHELZETSEIRELERTHLIOT
39 @RI E RICES CIEBIR CTA 28T 5. Pl L bRERNRBE
WE L7252 b 28R 5 - ENFETHS, TBRCIA THEFRERES A
v MZR LT, EWIRERIEA 27 & ERR CTA 20 L TEHTHZ LT,
BRIHEE TS - 224, BREANESEEZLVWIRELDD

WEECOMM CT COTHREY 2 AFT 5, L CT RERLREFMMES, 2o
LEH DR, BRE, R XBENEORE 16 5] CT OLER ZAFHT L



TR, BIEDEE LY b 4SS HBEOFPEE LELAIBLNE Z LIcFEL
O, ERICEY AhTWS, TBRERIEERTIE, A X ILERS O CT &
. DEEMFZE) 2 —RIoT 2% (/I ~FPOME T 20HU, FKBRAT223HU) &
DEERHS T, ThiH LT, 2 E CHRE, body mass index (BMIIZ & 0
WMEROTEEDR, B Lo, BEIZAN Y ME#O atfenuvation (2L Y
ERERELTRY, BEOBRICELT /4 X0BH~{kic@BH LT3 Y, [
HRRBRAITEBIR CTA THENTEY 2, CTIHBRERTWEY 7 by =TI
LT, BitSHEZW,

AERY) w7y Ra—Lbn) BEERTREZB WS, BlRELIZISSY
HIEBRTHY, AR w7 Fa—Ah L bBELTWA, PIBIER & &b
WREE LA TR MEEICH A - L b0 19 FEEIRE(LMERZICET 508 CT
TIENBEIERAE AR RIE 2 G LT3,

SEBIAR CTA X8 VBT RBEZA L, RESLTTED THE (95-99%)
TREBIRVRESFELRVEWVWZ S D, HiSE, SEER0o ARLERMRLIER
ERHTAHAATHRL, BOLLE) X 7835 VEERNREEEZETAATH
B0, E 7034 SRR OFAREBREHIC T 2R L&V 1Y,

LW CT IV hrARY 717 (M E DERAY) ke Fax_r7 47 (%
& LERE) Beh Y, BEIREER Loobh s ERBORRTHE T E
XA E B3, YR CIIEBIROAZ LT, BER), 2 68 CHF
flidhad, B OEHTL FrR2rF 4 TENBITN S, BEBIIEE
Rolih, EHhFHER®IC X o T, KBRS planimetric 2R R OWMERT (1)
& 2T, MEFROERTIC X - THITT %5, E8ROB) X 38, LK,
EBIRE I Lo TRA2S Z M BTV, MOBETOATBIRIL, £ED
~EW &Y AR OF AW & BRI S5 S LAREL RHEEO L
BAN—LIEV b AT T 4 TRBEEAHOFBROEREICEDATY
HRTHB,

EBARDZET TIX, MBOAZRRLT 77— 78RICEELTEY (B 2), 7
T -2 WORIE CT i, BAEKIE, BT 47V 25 7 23 a5 Chthe LR
FUT7—2 (vulnerable plaque) LB 5 L% P, AN EEERNEAE
IBWTIHARKIET 7 — 7 OFEBRERBWNL, BROPTF 47 IVETFTY IR
culprit lesion & BT L ZRER LT3 1Y,

ATV FABRBIEIRBEDAT Y bhoDT—F 4 777 kD HBEIR
BH TR ELBW, ATV ME, B LYopENERICESSNSDT
HHB, B2 ITHEEHTMO 272 53, ZHORERME (reference M & X7
¥ FAD CT D) #RH% I LT, BleEiiom LicEET 52 L 2ER
LY, BEIZAVWTWS,



BRI I3 ALARA (as low s reasonably achievable) DFRNIZESE (ki
FEHBLTWS, 64 FIEBIIR CTA 1B THARREY — A THSHH, 10-21
mSt 51D & RO & Ao TVB K AN B B, AR VT, R bR
<. BRILOEEBLZIRVWIEEKEMIR MRA AEBTIZH B0, BHHEE
64 FIFBINR CTA 1538 < RIFAV, = OFIRoREIA LT, EfRfF#RicEs
LARWF—# 2 LRV, H5VIRNRET S Z & TEHEREZBHET~<
B LIOR TS T RARY T 4 THETHD, FEOMHAMIZ Hsich DML V& B
Aniin, EMEKICBN TR TR RARY T 4 T, L buARY T 4 TR
A RBEEY A5 LABELRT 7V hAICEB Y I ab—vay )
BESRBE 20idoV CRERE Lz, R 3mSy B L 80%REDERIFIRETSH
ote, MEEEEOEBIZENTSH, RELEZELROBEITISWT 50%H L
DA EIFIE 100%IS5EVBETREBTHELES Z 983 TO 2 22

HOBISICBE LT, 7RARZT ¢ THEETHRE LEBEOLHOT
— 2 DAL B O T ORI R 5 HlBRIZ# LV b O & 72 5, Husmann™ 1% ROC
#eHT & VT 63bpm EEERA L L. UL T CIIRBWIREREZ A2 M 1%
TCiboTall, 63bpm 2B D L 148% ThoTek LTS, 83 msee DRFMIAAR
8% 445 dual-source CT Th. Scheffel? i 70bpm LA FOZE LA, Gutstein™
I% 65bpm i (Agatston score: 400 #i#) & % \ Vi 70bpm il (Agatston score: 400
BIE) EVHMLWAKEHERL TV, BRMICIGESIRREZH T2 THE
MESES . MHRERA KX AME L REEEE (Biokil) REVWERETS
4B *), : - '

FuRARIT 4 T RS EREERS T 52, HisFRE L CEREE
NibB, EREIREHEO LR L2V 7 FUBEOBPIZED CTA IKBWT
A ThHH eimbi, EHR~HEASNS 2, KRL LT/ A X3
+30C, ki, BMI 2 XBEOEKLZRTILERSHS (K3) , Btz T
F5 oL bHROERICEN SN, ERE L EEHE I MHEDEIHICD
VTR LV RIEEC S B, Husmand™ D7 11k =1 —/kid, BMI 25 kg/m” i T 100
kV, 25kg/m® BAET120kV & L, BHZFZ (450 mA: BMI ,22.5 kg/m?, 500 mA:
BMI 22,5-25 kg/m?, 550 mA; BMI 25-27.5 kg/ni’, 600 mA: BMI 27.5-30 kg/m’, 650
mA: BMI 30 kg/m?) & LTEY, B8E L Shicl, HROEMOPRITEAZ
BV . AR ER A LTREEAET 5, ARICH LTI 80kV 2/
W, lnSv A FORELTHETHS 7,

KEIROMBE I LED LB X TWD, BEAV S5 LEIHFMhigh-pitch~
YA RE L D IRERENEL RARERHAN, LERMT e ARIT 4T
BiokVEe—>a vy 7 —F 4 777 bOSROKEIRSER LT RBIARD B 472
ERABLNB ML, EEIRE L ODROMAMERNSRLNDAY v FERT



5% (=4) .

% e COLMCTICR T 58 L EHBORCTE RO, Fur2sF
4 THEFHEMERIC K& A V87 MEF LTV, BillE L OEMSmED
b, MEMEOIA, dual kKVR ED ARy 7 LA TS LCTOA Ak %
LEawsLEzs, '



51 KEARSPEE) O A
Planimetric view & ON=EERic & © XBifRF 0 BRIFRBBASER D,

¥ .

[¥ 2 wvulnerable plaque

FAEMERELRED 60 BB, MEEE CIIATTFITHEIC 15%0 T AAERE LD
%, CT I positive remodeling, 77— 7 PIRGHIH IR{L 72 YhgEE casnE
VMERERT D,




E3 100kV 7oA77 4 7HE 120kV U ba AR 7 4 7k

FEEREN DI 71 BctE (146¢m, 46kg) D 100kV TR ANRI T 4T
B (), 120kV b b 2225 7% (F) ® curved MPR HEifgi3R%Ze 7 A
U7 4 Cohd, #BREIX 1.4mSv & 11.9m8v,




M4 FrryF 4 7L DKM CTA
A REIR. ESAROEET A S B SEH (81 Bkh) ThHH, HEH
AR, BEBIERAR. MESSEANR & BUHICHIt Sh T 5.,

.




