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» Introduction of the development of CT scanning
hardware & Review of advances in data
collection
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4x1mm: 0.6x0.6x1.0mm Voxel
A. 4 slice MDCT

16x0.75mm: 0.5x0.5x0.6mm Voxel
B. 16 slice MDCT

37 5. Muliiplanar reformatied @AHoliA 4 slice MDCT (A)2F 16 slice MDCT (B)&

resolution X},

] F7] 9)sle] Siemens®} PhilipsAle] 16 slice
MDCTojA &= AMPR (18] 3)& A-83lx 9t
Detectorol] @&l dlo|E] & single spiral CT ¢}
A% el Slg agE AsE el AMPR
oA HE4 Datag o BA™ F7] A Tube
2l 3H FAlol] W 2709 ©hi Datad Hz3l7]
el H2 X-RayE o]8sle] vl £ d4e
A& < vk A o] glek 3L 16 slice MDCT
2] 7% pitch®] A-F-E-F Ao 7153t (& table
8 EE AfEol 24T F 9P), uble Fxo
dAge] 4=l Gk
ok Aol el Xy 92 B
shte] sHrrl Ha el ol dniadedy] ¥
oy CTollA% AZ-F applicatione & .80
ol #HalA X-ZFezuk ALEW  dose
modulationo] o}el 18] 48} Zro] Z-Z% Hlgko g v
Agsjo) Jge) A FolmA Bae) HTepe
€2 4 Y& AMEE Applicationo] =)= et
SiemensAF2]SOMATOM 162]  dose
modulation®] ¥HH-L- HAA7tA] =2 lateral Hlgkol|
A Ve anifactE: Fo]7] 3 lateral Wleke] mA
%2 FIIAA FE 4l AP ko 9] mAZES
o] YEez A 3219 dose= EYF F
Alof] g4l AL Fol WS A8l gt of
= 3Ae) z-&F ukogtw AExlo]  tuber}
rotation 3¢ & detectore]] EEsl= Datad] ko2
ZAs)7) Hvk & shoulder®) 73-%- lateral ¥} AP ®F
ko] mAcko] thEA|9t abdomen® S APY)
Lateral Hlgk2] mAZko] ZopR|aL thA] pelvisel] &
2ab] lateral®] mAZke] &Elrla APl mAZko]
o157 2og4) 849 X-ray tube A&7} T

o

ia

5

r.‘il }‘rs

Sensation

2ol 329 BTFE 2Y 4 A ek

Aubd o2 CT JAS axial imaged) vlZs)] &
o] coronal, sagittal image®] resolutiono] Bo|R]=
), o]8]g}F o]-8+ nliZ Z-Zo] th3} resolutiono) X,
YZol| ]3] 7] wlitelct. ol2idt o]f Wil &
WA R CTGAH axial Image $IF& T
A3 HEo] o]o] Ak AN 16 slice MDCT
ol A 7-%2] resolutidnol X, Y &9} resolution®}
Al wizel7) 34l
resolution ©] axial Tmage?] resolution®} # &) 7o}
23 o|@A Z-%9 resolutione] X, Y 7k} 7opA

isotropic resolutiono) @}l gt}

wli#oll coronal, sagittal

resolution<
» Advanced application of 16 slice MDCT

e Cardiac CT

MDCT7} 2 45 19981, 3202 CTollA]
9] cardiac scan®] 7F5dS FHE olF, @ AR
ol e uiEdl Qo] 44 Hesssl WE
o} 2 ARFEC 9452 ¥ $kx}9) scan timeo)
U Zo] WA oF 402 Fb 2 Aolo s,
3lzle] Akl wEw] CT9] temporal resolution ©.
2 BAsl7] § —49},:11 (#©] 60BPM), non-calcified
plaqued #HZ 8 F 9)8 uHZ2] spatial resolution
2 X'l A Folek  olzlgk AHQA o4
w]&ol] cardiac CTY 7}541S clAgkA|ul A4
AR W FLA APl 1
slice MDCT9] 7% w2 X E|4 olgjg F-Eol
BaAsigr}l. 16Slice MDCTS] A48 w714 /g_!-»ﬂ
R routine isotropic resolutione] 7}k, wilkE
AUSE R wAe @edel  Absele,
non-calcified plaque?] o]u|R|% #Jo]| Jlg3lr,




$A9] % HE Azbo] 18% AEE ol heart
9] EF 24 4l LV Thickness 2% 59| functional
study7} 7Hs3lA] Hgvks A Feolvh dAH o9
AR E o] 9lo] 16 slice MDCT 4 slice MDCT9}

vl & welle B Ade Hola vt (2d¥
5).

71 2 XolE Rol 9g¥ AL temporal
resolution H-3-¢1d]] 0.5 sec rotation CT (4 slice
MDCT)¢} temporal resolution® 0.125 seco]™ 16
slice MDCT9] 7§ 0.42 sec rotationol] 0.105 sec]
temporal resolutiono] 7}gslch.  welkA 05 sec
“rotation CT®] 73-9- ¢k 75 bpmo| L A o2 B
21} 0.42 Sec, 105 msec temporal resolution®] 735
oF 90 bpm2] heart rate7}A] #edo] FslAl Fe)
Cardiac CT #-o] A] &= sl}e] 7p 2 Algt 8.4 F
s imaging g sheu Qo4 A 98l programo)
o}z utE|R] ool A&t W9 detectiono] TF
= Holglor) ol 16 slice MDCTS] uF¥#9}
B0l 31219 EKG signald} image data®] £3}, P
to P 3}9] reverse delay n|2| X7l 7|5, EKG signal
editing 7|5, cardiac dose modulation 7|3, coronary
artery analysis 7], EF &% 4 LV Thickness &%
715 5 AEA sNE 2L application program 0 &
£4]-¢ image processinge| 7Fgdl FHch 424 2}
Als] B, $kx}-2] signal 3} scan data7} whE = A=
W ABAAL A gel A4 wape] Godw
A|7+¢] EKG signal-2 #-9ls}w 4] A &3l delay Time
AR o) 7538l] wiiEol A &3k coronary Hv
cardiac imageZ 22 5 UA =Y. ZF phaseol| o}
3 vl iT) 7159 9P 1o P 342 delay time o
ul2 oln|z|e} wis} wiel] o] delay timeS test
o) Holok s} B A7ie] £e¥uz Eig Y
& 208171 Sl 2 phasol 5% % 2] o1
image quality® &4 3l & 4 v} wagt dupH o
2 3219 HH}T: heart rate = cardiac image&d A] o4
Ab9] quality7} "ol & A e 94 283
=4 o] #ul o]z} E—ﬁ'—’“ ol— beart rate ©JA| image
qualityoll Fo3F 94 F9] shtelth. ulubA] o] 3k
B8 signal & editing & & 3= 7150l AEA
Mt ar, AL ¥]Eekel| HedEl application e F

A2sx vkl eleld] Az, 2003 35P

cardiac o A] 3 A ZHE<E X-rayel] :=%F]o] 3l
toaAE sieel A gHeE AN g
diastolic phase ©l] 100%2] tube mAE ZojFiL
systolic phaseol]¥ 20%4%22] mA 4t HolFo 24
At oAt A} HF FS EY F IA =Heck
T} coronary artery analysis program-g B3| LV
o) EFZA 2 L) tickness® 23 & & Q&
Programo| 7]#k=|gle}. Coronary artery®] 73-%- o}
SFS vesselo|7] wWhFol shke) MPR whRkow A
tlo] BE3¢) X Eo| o} coronary artery®t whE
automatic segmentsfo] FE ghwolla] Aehgt At
o] Ego] & F 9l applicationo] 7= $irt.

« CT colonography

* Brain perfusion CT

» Advances in CT angiography

+ CT myelography

« Virtual endoscopy

o

il

HO
o

1. Bedand LL, Smith JK. Multidetector-array CT: once again,
technology creates new opportunities. Radiology 1998;209:
327-329.

2. Dawson P, Lees WR. Multi-slice technology in computed
tomography. Clin Radiol 2001;56:302-30.

3. Fuchs T, Kachelriess M, Kalender WA. Technical advances
in multi-slice spiral CT. Europ J Radiol 2000;36:69-73.

4, Blum A, Walter F, Ludig T, et al. Scanners multicoupes:
principes et nouvelles applications scanographiques. J Radiol
2000;81:1597-1614.

5. Klingenbeck-Regn K, Schaller S, Flohr T, et al. Subsecond
multi-slice computed tomography: basics and applications.
Europ J Radiol 1999;31:110-124.

6. Wang G, Vannier MW. The effect of pitch in multislice
spiral/spiral CT. Med Physics 1999;26:2648-2653.

7. Hu H. Multi-slice spiral CT: scan and reconstruction. Med
Physics 1999;26:5-18.

8. Kalender WA, Sissler W, Klotz E, et al. Spiral volumetric CT
with single-breath-hold technique, continuous transport, and
continuous scanner rotation. Radiology 1990;176: 181-183.

9. Brink JA, Heiken JP, Wang G, et al. Spiral CT: principles



36P PET/CT hybrid systemol|4] CT technology

10.

11.

12,

13.

14.

15.

and technical considerations. Radiographics 1994;14:887-89
McCollough CH, Morin RL. The technical design and
performance of ultrafast computed tomography. Radiol Clin
N Am 1994;32:521-36.

Kalender WA. Thin-section three-dimensional spiral CT: is
isotropic imaging possible? Radiology 1995;197:578-80.
Fox SH, Tanenbaum LN, Ackelsberg S, He HD, Hsich J,
Hu H Future directions in CT technology. Neuroimaging
Clin N Am 1998;8:497-513.

Ell PJ, von Schulthess GK. PET/CT:a new road map. Eur J
Nucl Med 2002;29:719 -720.

Jager PL, Slart RHJA, Cprstens F, Oyen WIG, Hockstra,
Terile J. PET-CT:a matter of opinion? Eur J Nucl Med
2003;30:470471.

Guy MJ, Castellano-Smith IA, Flower MA, Flux GD, Ott
RI, Visvikis D. DETECT Dual Epergy Transmission

16.

17.

18.

Estimation CT for improved attenuation correction in
SPECT and PET. IEEE Trans Nucl Sci 1998;45:1261-1267.
Kinahan PE, Townsend DW, Beyer T, Sashin D.
Attenuation cotrection for a combined 3D PET/CT scanner.
Med Phys 1998;25:2046-2053.

Burger C, Goerres G, Schoenes S, Buck A, Lonn AHR, von
Schulthess GK. PET attenuation coefficients from CT images:
experimental evaluation of the transformation of CT into PET
511 keV aftenuation coefficients. Bor T Nucl Med
2002;29:922-927.

Nakamoto Y, Osman M, Cohade C, Marshall LT, Links JM,
Kohlmyer S, Wahl RL. PET/CT: comparison of quantitative
tracer uptake between germanium and CT transmission
attenuation  comected  images. J  Nucl  Med
2002;43:1137-1143.



