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Medical Imaging using Synchrotron Radiation in Japan

Tohru TAKEDA*, Yuji ITAT*, Kazuyuki HYODO** and Takao AKATSUKA***

*Institute of Clinical Medicine, University of Tsukuba
**Photon Factory, National Laboratory for High Energy Physics
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InJ apan, various medxcal apphcatlons of synchrotron radlatxon such as anglography, monochromatlc X-
ray CT (transmlssmn fluorescent, scatterd and phase contrast) are bemg developed Two- dlmensmnal syn-
chrotron anglographlc system has been performed and human coronary arterial images were obtainedin .
- May 1996. Monochromatlc x—ray CT could reveal high spatlal resolution image of live rat and specific ele-
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Table 1. Medical applications with synchrotron radiation

Angiography =
a)  Coronary angiography: Intravenous coronary anglography
Aortographlc coronary angio graphy
b) microangiography = : Selective arteriography
Computed tomography
a) Transmission types :'High spatial resolution CT
High contrast resolution CT
Three dimensional CT by
fluorescent x-ray source
b) Fluorescent scanning CT '
c) Scattering CT (Compton & Thomson)
d) Phase contrast x- ray CT
Radiography: mammography, chest radxography e
Radiation therapy. - o
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Figure 1. The relationship between the mass attenuation
coefficient and x-ray energy.

TV) T LEGER TS HETHS (HM2), HE
ﬁ%&@ﬂﬁﬁ,ﬁ%%%V%%E%&D,E&@W@%
Wi LUEZEED 7, Eif s L CRNCHRTES
RTH %,

HARIZ B THEBHFEOMICIT KB ETFoT
FNF—GNE2EL LT, SABROHE L EE TR
TEHHE®D LT 4 2 —EORRALN, BIXIVF—
WESET RIS SRR T4 X OB REIRE G2 E 5N
oo L L, XBREPD I CBEMRAZ W0, BEEP
CRERICHAT I3 A T52 O TH - /o, BFEfE
RCT-BRBRORER, DEIEN RIF RS CllE#H 0
WRENDS L, B L b KRR TRV F—245 80
DETRENT WA LD &7 o7, ZDIzD19944F L
R, KWIBRE LD X RO A% IR B IRE 8
B, AR, YFeRRE L TTbh, $5RERRTE
BAE LN,

2.1.3 BR[CRT DEREKSHA

BEBROWE B ¥ 2199645 A 4 AOBE LN
%L LT BIRNF—YEERTN bV ALY VETRER
Jvo (6.5 GeV, 2040 mA) IKBRE L THE<IVFR—
W 75— TR ERBIIE & & Fi L7, £
MIZH7z - T, FEREHEER S, BEEAE, THE,
FHEEBUT, S OIK/IRVF—HEFTOBRKICAEZERS
DEBER,

BEYATAD, BEEEY vy ¥ —, KBE/ 70
=2, YA VFDARA=DA VT /YTy A TEBEUT 4
VIAVERHREP O D, BHEBORY AL 4 msec &
L, 1 BEIZ30 DB ‘% Fiz,

B, MEREC L, BRI, OEFHIEARDO N 7
—7 Ve EREIRETHRAL, MFICEVEEITbN



124

Image
~acquisition
system

Displa
Avalanche -type
pick-up tube

Image

distributor  f,orescent

plate

Slit

BEPE I 2E (1998%)

X-ray
shutter

Slit

b
. 30cm

Figure 2.

oo WEBFIA0 ml %20 ml/sec TEA L, AR, ZE80
BHLEEAR LT3 2 AW L 3 HEOBER TN,
BEBEIRET/ 70 A —2OEFICHRE L-BEHEO
BETAVCCGHIL, BERHAEED ERA75 cGy ICH
L CEERE LM L,

41l BRI LEFHRDERBIREEEENER SN
7o WRBELZHO T/ 1 HORYKHZHIH &
L7z, BREIRZBEGRE LTHETH I ENTE, 2A
DBECIIEREIRICHE O P BB RET R\ LB CE
7o, 2 ADBETREREDPRD bz, WEMIZIIAR
+HTHBH, BAHBREBRIEANRELE 2 bhi,

2.2 BEC & DERERER EDRIER

By EB s L UKL 6, LT 3 2oMESN
O &l DEIREAE TR, LESCLE LR
BIROEESD Shd, HRCERET, BEFREEL
THELR EOELR D BRI W, Bl EREIC R
b, COMAEIEFEICZE T+ 57-01Cid, XBEEHEM
XREBDOS/N % BT BT EBRAR IR D, 2)WHEHE
OOEEMET LB, BEFSARSN, EREIREY
MEEICHE TSI DL a5, DBEHONNy 77
SV IFRENMKECHBECEE TS0, BERKS3
EEEICR 6N 5, BT REVREY 2T 5 ERBIIRZE
T 3HAOERE TRESFICHHETIEL, CThbo&
DWTELILHEH T AMERD 5,

2.3 KREREAE
BHEEORMBREZUETAFELLT HRENTD

170 cm

Schematic diagram of two-dimensional angiography.

BN, EERORSMA A #HIR) OERBIR2 58 5 B
AXBIRICERE Lo KBIREA X 2 S REIRER O
LREHRE LTTON TV ABH, RETIE, NF—7F
WEBIRICEAT A2, BEEREIRICTT—TIVEiEA
La W OBREARIIRETHERICHE LR 5, BEICK
LILCRIDT, BIROERBIREHEDOL/SET LD, 3
VEEEHBEOT VIVF-IC I ARER I D EIBVE
Er#EEINL, KBIREMED, RESIRE(LO-OE
ROERBIREE P EELBRICHNON 52, EEHN
W5 EREFRINILOBEFAIN TS X FRE
EE RO AERBIREGR AR DRV, BEEE AW
5 EERFNCH T AEE IV T A N2 B EHET
572, KEINRGERE T L REROFREREIREE TH
HNBO s RAREICER L ERBIREGZIE OGNS &0
B ns, AEEAWCEROBYERICISWT, O
BE T OBES 217, 0.2mm LTORIREIIR & CLERT
R E R, 7o, B HOBBRETH - (K
3. FDI, FKEREAER, BREIGEEZE OF/-
TFEEEZOND,

2.4 HATHIRSRES

WEEETORKOMEAL, 2RTETIRXHEONXTF
HOEHINCRE L TWA WS ETH B, BRERE
FREI G5 135 X FHS, #EEErasd, BHEBRRUED
J A AP ELENE WO BB RAET, WHEAENE T
5.5x 1010 (photons/mm?/sec) & 735, ZONTFHIL, K
KT A EERBIIRE 12 BEE e F R0
(photons/mm?/sec) & FEDRMETH 5, BIEDME R



HEHE BISE2E  (19085)

Aorta

Figure 3.
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The image of coronary artery obtained by aortographic
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Figure 4. The image of rat skull obtained by high spatial resolu-
tion x-ray CT.
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Schematic diagram of fluorescent x-ray CT system.
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