|

) <

The University of Osaka
Institutional Knowledge Archive

Title #B&ﬁt%4x vy - TL—hERAWETYS

D EME ) K CERREIIRES

Author(s) | Tk, #f

HAEZMGHRFESMES. 1985, 45(12), p. 1503-

Citation 1516

Version Type|VoR

URL https://hdl.handle.net/11094/17482

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



AAEREEE 45 (12), 1503—1516, 1985 (FE60)

BRERIAA A —D V7 e U — bR HWET D 2L .
TYIET T 7 4 —DEBRR ORI S

NMKFEF BRI LRE CEE RS
T S #

(RBFN604E 8 A 1 B ZMH4%71181%)
(PBANG0SE10 3 28 H B AP RE 2 4)
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Fuji Computed Radiography (FCE) utilizes imaging plates of scanning lazer stimulated
luminescence. FCR can be used for intravenous digital subtraction angiography (IVDSA) and for in-
traarterial studies because of tis high contrast and spatial resolution. Pixel size of the imaging plates for
angiography is 0.2 mm.

Experimentally, it could demonstrate a vessel 1mm in diameter with a contrast of 0.1, when
opacified with a contrast medium of 3% iodine concentration, and could image a vessel 3mm in diameter
with contrast of 0.1, when opacified with 1% contrast medium. A 20% stenosed portion of a vessel 3mm
in diameter was identified when opacified with 3% contrast medium, and a 20% stenosed portion of a
vessel 2mm in diameter was identified when opacified with 10% contrast medium.

In 105 IVDSA examinations of 75 patients, FCR was superior to Digital Fluorography (DF) in spatial
resolution, size of examination field, dynamic range and exposure dose. Also noted was the high
diagnostic value of the live images of FCR-IVDSA.

Among 133 intraarterial examinations of 92 patients, FCR was superior to conventional film
angiography as to contrast resolution, dynamic range and radiation dose. Practically, FCR arteriography
was as good as film arteriography, even when performed with half-concentration contrast medium or
with half the usual dose.

It takes about 30 minutes to process 8 imaging plates; therefore, it is somewhat incornvenient.
However, FCR may surpass both DF and conventional angiography in the near future, considering its
obvious advantages of digitalization.
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I. GL®ic

7o 2 MERANERC X 5 2RiED [ E L
SiFmoRE, 7, BXOME S oBuc X ik
HHMOWMBBUIE, HAFEETET T2 44L
OEMICH BV, MEEF D TE S HIS Tk
¢, 19794E L1 3F Digital Fluorography (L F DF &
W) REDOF 2V b T A R L EVREE
Mo A Eh, Zhiz X % Digital Subtraction
Angiography (LLF DSA &\ 5) AEEIcE R L
T&7:. LaLl, DFZ, Image Intensifier(LLIF
ID 25 Z &b SRIEICHIBR B 5 e
¥, 740 AEMEEEOEL Y T TOREH
% DF 0 A CHRET 5 b v i w0 380k
THBY?, £ C, DFRfE 2 FF A
SRR, Lavd DF X b b EZ22 4 fitek
5 - 7o L\ Digital Angiography @ >~ A 5 &
ARD BTz,

=0 BEICIB - THL & 4 o Computed Radio-
graphy @ 27 ADBAFE S W TE VO 20
—oiwbW A EBEEMIEEY XRO vy — L
L, 742Dt A=V Sy« T —}
YAWS b OMNEACH TR AR TR
.7z (Fuji Computed Radiography, LA F FCR &
W5), ZO¥ AT AL,

1) 7428 RACLBEVCERETFIELRS,
2) Buwav b IR SBERE,

3) 0.1—0.2mm D/PNE WK 7 LB FO,

D) JRFAF 3 w7 s AV SEED,

5 HEOE{RNEEE YR,
K EDBEYHE-T\WB9 LT, 204
A=Tw g e Fu— VRXET7 4 s LRBRICE
EHEBREVAATNEEYEZTIZLNTES
ZENLHLVCIMEEY S AT A L LTOREN
Frich T\ pe~2n
ZhEzAuvwkcmnEEYE o AtkoHE T
Wl ok Bpme2 DER X 7 4 v st
W ORRE & OB T B FEM e FEERE IR
¥R h Ty, ¥RERT S RoSEHIRE
P XBEREOBEMOFAER L+ SR
Tz,
MEEFRAEMOMEICIL L THEBMCES

(2)

FCR % f\v~ 7o M 155

PEBENLREETH D, T, LEOEY
Fla A LiedhEinsisw, &2 A, FCR T
R EEOFEN B X DA X iE, X v hn
BERHRETTOERENCEL L/ ERED
T, FOREFTXBEEIEBERAEZ S
#ThDF Fid7 4 M2 ENEER L REDD
MR 218 65 4 % HTD W TR L i BF%E
T o7,

F°, FCR % v Tl & (LI FCR-DSA
ETB) R BROESEARE, XHRE IKAE
LIEDREE L OBREY 7 7> v F 2R FVWTE
BRECkE L, FIclKAliclsvwT, &Aoo
#y:#E: (Intravenous DSA : IVDSA) % O'&hik
#k (Intraarterial DSA: I[ADSA) iz X % FCR-
DSAxZhFh, DF 35X OREkD 7 1 2 a5
WEY L L, £ OERKEAE BN ORI
AT 5RO EEHRE RO X REICO TR
L, Fte, Y7+ 522 a vdfrbitEE
T4 FEBES) OBMEEICOWT HIEFTL
=,

II. BIEEN

1) FCR # M\ 7z DSA #EEHCIE AT 5856
D EH 7 X BRI OEEH O G2 R B
L.

2) BEREIC FCR % A\ TIVDSA % 17\,
BAVHEFERALCEXDFIcX 5 IVDSA &t
# L, FCRoBER Eo%F AR X REEKC
ATEEE R R L,

3) FCR % A& BhiRk&E (JADSA) 4T,
7 4 N AEEIME SR L LGS L, FCR Ok L
OF R, BOX # LEFFHIEOERE D R
DWTHEET L7z,

II, /FH*

1. &

Computed Radiography System izt, FCR-
WI(EL A7 4 Arv A5 aft), DF k3, An-
giotron (Siemens #1) % JH\u 72,

X %4258 13 Pandros Optimatic, X ##& 5k
EE R OPTI 140/40 72C, #451.0mm,
i #2121z OPTI 110/12/50HSG £ 5.0, 2mm
ARtz ok, DF i gso £ 50.6mm

HAERRE $45% #1225
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2. MFRFELECICHR

1) EBRE9PrsE

S5cmED7 7V F 4 FERICKEREREL, FO
EFexhZh72 934 r i %5cm BEicEh,
15cm Eo 7 7 v F & & Lic, WE8mm, 6mm,
dmm, 2mm, Imm D7 7 V) 54 F TTEED
FRREf2em RIC20% DORFEH A VE D, HiRME &
LT77v o X R CERZTS LS
IZERE L7z,

AA=CVY « T = FRAXUAA vF (2
/A X0.2mm) Db D% H\i,

BEMEAND = — FIREX0.5%—37%5 b
BIGBY, BFAEANBOBRELYTVY 7+ 5
7 v a v @EHI,

XGREZ, 7404 EARERLI0cm OFE
B (R D G-8, 7444 I RXOG, 7V o F
/D) 1L b 740 aDEMPENL. 16101 55
44 (66KVp, 10mAs) iz X b fitgt X h 5 X &
E2EE15cm O Al OB L i ig H o L
HeEZ, ThEAREL &L, ZULTER
RPEZTHMREN 1, 1/2, 1/42ie5 )k 5 i
EVRELCEE L,

BRBEOBEL EREAI A —Dv 7T —
M EDREMEY-Bicfoz btk b, Hkick B
XBREOES DI X 5im LT,

FCR-DSA oMz, WHA LY N T
DERD S5, FHOERERTY 7+ 57> a
VBICHELTWA LBbhic K & Ly #FERLE.
Lo &b RELER CHLEENS 5574
72— F1.7 ARL.0EL, FESERFL0 &L
7o, MHMREREE E B, X SEoT bt
70—2700 & 7 - 7z,

ERY LM TORRI X 5 BRI E ORAELD
BAEXHELL, Fh, =4 78F v b A—
£ — (%7 7 PDM-5, Type-B.BR) Iz TE4LE%
WL, SFIhLEROITO2v 52 2)
iz,

Fi, XBEOT(IL L 2RO RMS (root
mean square of deviation) BLpkiEDZEL T~
o, ek, ZOREICEHEHEE1/7(55KVp 2.5

FEFI604E12 A 25 H
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mAs), 2 (66KVp 20mAs) % 0* 4 (77K Vp 10mAs)
DEMFDEDT,

2) EEIRE:BIRES (IVDSA)

FEFN594F 8 A X b FEFI604E 3 A ¥ Tio ful At
B #RBHCTFCR & DF o /ic X 5 IVDSA
2T - 17581058 M L R O S & Ui, Hak
Wik, BafRElKBIRAE154, KEBNRATEERERES
%, RINBIRIAEMRELTS, MOEEE174,
B A4, e 2 4, H A% o mapping BEYD 3
DXERER L LHELICL D128 TH 5., i,
THETCERFRIFALA I vIHED : 2D
DIRBERBPIR D B0, Zh bR R LB
L7,

BEAOEAF X FCR, DF A—4& iz L
. 67V VYFDE T FAN e BF—FLD4
Wik LKBIREAR & o FMcEE L, Kisk
& ¥ & (Urografin—76%, =— ¥ i E37%),
30--40ml %#20—30ml/sec DETHEA L=,

DF 7, 9,124 v Il = — FE2LEEL
TEWSG e, ¥72, DF ORSHERRI5004R/
sec TH -7z,

7, DF 247\, WA O MER & MM i 3 B ot
EETole, 2T, FCRDSA 1X14X141 v 5
DA=ZV T o« Fv— b ERANT=227{82H%
BHTIESMD AT VABEYIT -1,

FCR oL, 7 1 N 2 M E R 1w JHE L H
bhsREERNRE ), RxBRY BT,
HEABEL/2, 1/4TT o7, ¥, BIFL0;
KEEH 21T - 7.

FCR o ESMBR I H7- b, BREbhEEY 7+ 5
7avBIIKEL 4 7BrEELELTA
RV, FOEBER0.S5E L, AREBRESD
2V FFA LM EBEFIBE G T0.6—2.0,
74T a— FIEl.7T—2.6 B3, HNEBE
REEER, XKREOEIIE L T130—1300&
Isodc, ZEMBAEEGETI0 L L, BoELRE
ORI 3 Flo 25T - 1o,

FREGIZO\ T FCR & & DF & 0 5 % H.#
L, 4 BeRECEEM LT,

3) fEBIRMER

FEAIS94E 8 A X b FBFN604FE 3 B & Tirojuil] e

Fd
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BEBBHWCTFCR & 7 4 M AEOTWH L 58
&R % 1T - 12924 133 ic o TR L,

B O BRI~ B C BT KB R & 274,
wE BN BIRER 6201, B UTEIGERAEIIRE
BUfTH D, FERRNBIREY LB
%% O 5383861, EIBREESBHIRILL L o 51 8 i,
TSR 2 61, BEHIR 2 41, ROMENR1261
ThY, HKEROBIRER SIEREEIIKULE D
1560, EBEREIREE 058 3 6, BE
IR1061, PGB EIAR 4 41, PUBEhHR 6 6, &L
Bk 4 41, BEIR 161, ROTHFRESRLFT
»H5,

HERSEOBENONBIIIED T,

FeRZEi B ORI, FHELS%, Hiho EES
EF234%, EEl04, HMoBERK OEBAIE
B104, W74, MEOESE 44, BIRRIRE
B 1200 EnEEEERTH Y, X, PR
FETCHERE 6 45, MEJS 4 4, PBHEMBIIRES 44,
Hs&ThHs.,

HERFNY, MHE L metrizamide (= — F{gEE
30%1 3 #), H b o AL 1 1k Urografin 76%
(2 — FBE% YAV, 74 raBERIICH
bE AR TAY, FCR ICELIERTIL, 1/274R
B, XR1/AFFEE B i, EAShLEXH O
BRE 7 A al:EF—E LK,

X BEX, EARI 7 4 Va2 ECH G &
PHEEE ] & L, FCR iGN EE 1, 1/23U
1/4% B te,

FCR 0B M= Hic b, BHAMGRIEY 7+ 5
7vavBIRIBKEL 74 78T ELTA
RV, G, 75457 2— FixExrhFh0.4—
1.4, 1.3—2.5% A\, 54 71, FLEBE
0.6—1.6, ZEEIEAEENIE AL 1 cycle/mm ©
WOEXWAMO—5&L, Y7 b 573 Vg,
FOEEE0.5—0.6, ZEREAEEGEFE O & Lic, %
fo, AMBEREEEXXBECE L T270
—2000 &7z o7z,

FZFEFNZD>WT FCR &7 4 v AT EHE * L
BL, 4BFNcEHE L., 74 M AETRZHEL
DWBERREORY T 57 v a vl BETk,
FCRIZ, 54 7: v 7 +3 27 v a vilkghi

TR L7z,

Iv. # 8
1) ERBMFR
Fig. L3AEMREL 1 & LcRoSH ke &
av b7 A EORREYRT, MERO KK
bbb, BERFRESNERHEE2 V52
FLE Lot a v F FA MO IEEBINOESR &

Contrast
0.5 /ffgﬁff
Y aD
8“"7@/// // //

0.3F o
0.2} /ij?//;{ii/ﬂm
o TS

05 1 2 3 5 10 18 37

lodine concentration (%)

Fig. 1 Changes in contrast related to vessel size
and iodine concentration
Other technical factors were
Relative exposure dose : 1(66KVp 10mAs)
Maginification factor: 1.16
Phantorn thickness: 15cm

Contrast
0.5F
—_—
-——-———..__:___:‘—‘——- Bmm
—
T 6mm
o——._______.___
S
T 3m
— I
—_— 2mm
0.1}
T~ 1lmm
1.16 1.5 2.0

Magnification factor

Fig. 2 Correlation between contrast and mag-
nification factor by vessel size.
Other technical factors were
Relative exposure dose : 1(66KVp 10mAs)
Iodine concentration : 3%
Phantom thickness : 15cm

HAREMSE 5458 $12%
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ThiE, 1%=— FEECEIMm 2o mE %5
AlceEit, 3%=2— FEETIEImm R F °H
AT&i,

ABE TR, BAROBKLELEb a2V IS
AMIRRETFTLLEBEBRRET TR b
(Fig. 2).

i, BHAREY—F L X BEYET X2

e, aVv i FALDETREDOhEhoT
Contrast
0.5r
8mm
— Gmm
—_— 3mm
e -
0.1f 1mm
1 0.5 0.2
Relative exposure dose
Fig. 3 Changes in contrast related to vessel size

and relative exposure dose.

Other technical factors were
Magnification fadtor: 1.165
Iodine concentration: 3%
Phantom thickness: 15cm

RMS
3.0}
®1072
2.0}
.
Lol /
o-'"'"-"f‘
1 2 1 05 0.%5 0.2

Relative exposure dose
(1:66KVp 10mAs)

Fig. 4 Changes of RMS granularity of the back
ground relative to exposure dose.
Other technical factors were
Magnification factor: 1.16
Phantom thickness: 15cm

FRFI604F12 A 25
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(Fig. 3).

L»L, Fig. 4icm3+10<, TR0 RMS bk
RECKRAF L, X REEZHEREL/ 2T iE
TF5 EEREN L, LhL¥e X S5 %4
KRR L XD WU CHRREERE BaEsEL
?‘5175‘0]*:,

X BRI UEEHIRE & 22H 5 W & OBI%
TR O PAEMA 0 WIRAYKIZITH b L,
Table Litim L7z, X #2548, T, BEH
BE BWE 2B L-EE S bR, 1.16
BHKL D 2. 0FHAKDOF AL hh I INEF
THRINTTETD » 1225, ERFFRE 3 BBELT
TRIEALTHBROBEELRHERB O L2
7o,

LI6fEAKIZ T, 3%= — FIRE CTiX3mm &
D, £LTW% = - FRETE2mm B0 mEo
0%MAERERDS C ENTER, Z02mm R
D I8 D 20% B ZE TR v A A5 0 SR A 0 T K102
mm, Tihbbe s @ U4 Z0ZLTH
5, i, 2.0fBHAKER¥TI18% = — FRE 1
mm DIED20%EHHBDd 5 & LN TE T,
ZhiL, €722 ssovrd XoFEE e 7«
ADY A4 A KL TZH Ltz st s,

Table 1 Diameter (mm) of the smallest phanton
vessel of whose 20% stenosed portion was cle-
arly identified, at each contrast concentration
and exposure dose

Magnification factor
1.16 ! 2.0

I odine :
concentration Relative e)épwosure dose

1 1/2 1/4. 1 1/2 1/4
37% 2 2 2zi1 1 2
18% 2 2 3i1 2 2
10% 2 2 8 2 2 3
5% 3 8 612 2 3
39% 3 6 8i3 6 6
2% 6 6 8i 6 6 6
1% 8 8 xi 6 8 8
0.5% x X xig x X

Phantom thickness : 15¢m
Relative exposure dose : 1 (66K.Vp 10mAs),
1/2 (66K Vp 5mAs), 1/4 (66KVp 2.5mAs)
X : Stenotic portion of the 8mm vessel could not be
identified
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Table 2 IVDSA images of FCR and DF ; comparisons according to FCR exposure
dose (105examinations)
Examination Relative Dose for FCR
Sites '

1 5 1/2 g 1/4

Pulmonary Artery

0000000 L0000

Thoracic Aorta
& Branches

0000000000i00000;00 A X
000004 {0000

Abdomen & Pelvis

0000000000000 0IaLAAA
00000VOOOO 00000
000000 A N i

Extremities

00000 R N

Head & Neck magni-

6©oO0Q000

Y

: ' A X X
fication studies :

Relative dose 1 is comparable to that of conventinal film angingraphy.
Exposure rate for DF was kept 500, R/sec.

Contrast injection techniques were identical for FCR and DF.

: FCR superior to DF

: FCR equal to DF

: FCR inferior to DF, but adequate for screening

: FCR inferior to DF, and inadequate for screening

x> OO

Fto, $BEFAPFr—FEIS5cMOT 2 Y T
A4 MECERTEHY LIz 2 A, HYHRE]L1 T
EWRYQ.1665), 2. 0 I KR Tt h+Fh2.32

Fig. ba FCR + IVDSA live image of a lung cancer
patient shows occlusion of the right middle and
lower lobe branches of the pulmonary artery by
the tumor, as well as parenchymal and pleural
changes.

Fig. 5b Subtraction image of the same FCR -+
IVDSA,

(6) HAERSE H45%E H125
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Ip/mm, 3.54lp/mm ¥ CHFAEETH -7, LU
KUETD 74 1 2 BEORERIE, FhFh3.19p/
mm % 04.37lp/mm TH -7z,

2) BERMEIRER (IVDSA)

BaER X B EIIR R & KBIIRR & e, BRES, T
B, FhicHEBLEKEY D 7 v~ 7 i FCR
& DF &% B Lk R % Table 2icR,

FHEOAR G <%, AEXHRE 1 UL/ 208 & 46T
Fig. SlcAbh 2 X S wllEL KB E TR < HH
Sh, FCR #DF - T\ e, (7, MBIRT
BH 75272 vBOREbLT, 514 7844
HIFCROFHDE & hEE MERTE D, ZW

Fig. 6a DF - IVDSA live image of a patient with
a dissecting aneurysm of the ascending aorta

shows the lesion poorly.

Fig. 6b FCR « IVDSA live image clearly demon-
strates the aneurysm and clotted pseudolumen
(arrows). This was proven at surgery.

AEFI604E12 A 251

I - 1o,

faElo KBRS (Fig. 6), i (Fig. 7a), F
I (Fig. Tb) &% \W3EEH (Fig. 8) owWTh
TH80FI 4 HlE bR\ CHXEEL/2E TR X
B THTXTOHTFCR A DF & [A% ik DF
IhbEh T, UL, HHREL/ 4% ¢l
2B ERPHEOENZL Y, FCROFHE 5
. Eio, WHICDWTIRT A 782, MEHE

Fig. 7a, Tb FCR «IVDSA’s large examination
fields facilitated evaluating a patient with oc-
clusive peripheral vascular disease using only
two injections of contrast material. Occlusion of
the right external iliac and superficial femoral
arteries and multiple stenotic lesions are clearly
demonstrated.



1510 FCR # i\~ 7 i & 58

Fig. 8a FCR * IVDSA of a patient with a history
of left subdural hematoma and surgical evacua-
tion shows the right external and both internal
carotid arteries to be normal. The left external
carotid artery has been ligated.

Fig. 8b With DF « IVDSA of the same patient, the
external carotid arteries were outside the exami-
nation field because of “tight” coning to avoid
artifacts.

EDLEN I -7 (Fig. 6b),

&, FHELhcEScil2c®irosq 7
BB S - T,

DF TR iz DR BT oBmE I 74 1
A - hBETHH, FCR TREEEL T DF
L LEERERIE SR,

ERoMEOMHH, FCRIZDF ikl 2 v ¢

Table 3a—3c FCR and conventional film angiog-
raphy, compared according to FCR contrast con-
centration and exposure dose

Table 3a Comparison of aortograms (27examinations)

Relative contrast Relative exposure dose
concentration 1 12 b 14

1 0000 00 ia
12 0000 i0a iaaaa

/4 OOoaAiANXAX

Table 3b Comparison of contact selective arteriog-
rams (62examinations)

Relative contrast Relative exposure dose
concentration 1 oo/ b 1/

000000000000 A
00000 {00 i
0000000000 AA
1/2 00000000 AA]
COan

AALNX X AX KX XXX
x

1

1/4

Table 3¢ Comparison of magnification selective arte-
riograms (44examinations)

Relative contrast Relative exposure dose
concentration 1 : 1/2 1/4
00000 (000 ! A

@'@@@OOEOO :
000000000000 0a
Q0000 aAaAA
1/4 Ox i
© : FCR superior to film angiography
Q) : FCR equal to film angiography
£y : FCR inferior to film angiography, but diagnosti-
cally adequate.
» : FCR inferior to film angiography and diagnostially
inadequate.
Relative contrast concentration 1 and relative expo-
sure dose 1 were the conditions used for film angiog-
raphy of each patient.

1/2

(8) BAEREE H#45% Fi12E
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7 A BRRRECEIRTDH o 7oA A I D H
HIzB W T FCR 2 DF ICt LB T 7e,
AEBHIREAEOHM I DF THAA 53 v 7
VA v IRz 508 Lv0iest L, FCR T
RBHiH s hi (Fig. 8).

B 0 FEFI Tk FCR, DF ® W1 4 IVDSA
TREEDFEZHNIIT X 12 EE M o k>
EFOEREH L L OFMLZHEcE i o
D& o fe, £ U, ERICERRED bhisd-
7.

fili fE B T, K ¥ 7o BYRE © encasement 7%

DF,FCR DWW hicTh B #ilH X h 23, FCR Fig. 9a  Film arteriography of a patient with focal
] ) o SR _ nodular hyperplasias of the liver associated with

DI A 7RIAADHEY bR EHLT 0 E glycogen storage disease type-I shows multiple

Tz (Fig. 5a), hypervascular masses in the liver.
FHRIOMERE L 05 BWORESR, MERK

EDRZ Y —=v / CREBPCERR -l
TIX, BHIHEERI L L 13E 2oy, Eifg
(X FCR D5 0388 & i T i,

3) EEMRMEESR (IADSA)

EHHEROEBEICFCR % 7 4 L A3 L 1
B L 7oA 53 Table 3iciR.

FCR Ti&EH F - X BEEX1/2% CET
SRTHABIREH IR 7 1 L AL UEE fo i F
hWAEOBEELRBOh, EFH -3 XEREY
IAETETERBE 74 L ABELDIZE B, +

Fig. 9b FCR arteriography live image performed

MTH vascular mapping & LT o B R 1 with half dilution contrast material shows the
HEENE S T lesions better than film angiography. This image
\ . ) e . " was adjusted to have slightly less contrast but
EEBRNEY, BCRREEFOWFhicsks wider latitude, compared with film arteriography.

WTHRID, SEHEFIFLIXBEELL/2E CE
TERTH 7 4 M ABFBEREELIE R FOEE
b htc (Fig. 9,100, LaL, WhHE $1/2%
RREDELLLRI/AETCET I3 LEE I
ZANKETHLELL S BEANE L, Hic
EFFREL/ATE X BB 00 5 T2E R EE
DHDOHED o1 (Fig. 11).

FFREEEGI T 7 4 A ABECHIPI LS RIS
TRHet & B o 7085 O M O AT O
DHEEDZEIC FCR B"EHTH - 1=,

F7e, PIRETTHEE > » v ik o R,

EVEFH DOV F 52 b LHEEDEL DD Fig. 9¢ FCR arteriography subtraction image
; . reveals the number, size and the vascular nature
D7 4NAETE v F OBEVLEE © of the lesions more clearly than did other images.

MEF604E12 250 (9)
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Fig. 10a Magnification film arteriography of a
child with arteriovenous malformations of the
rigt foot shows the peripheral vessels to be “burnt
out” because of the relatively narrow dynamic
range of the X-ray film.

Figl0b Magnification FCR arteriography perfor-
med with half dilution contrast material shows
the peripheral vessels and the lesions better than
did film arteriography because of its wider
dynamic range.

Fig. 10c FCR arteriography subtraction image
shows the vessels and the lesions (arrows) much
better than did other methods.

(10)

FCR # R\~ fo M55

ot 2B T FCROF 7+ 527 v a /{8
TR T A & E AT ER,

BB E ] 0 BRI AEY ©LBR O EE m
ERORROBEIZ 7 L2 EEOERTRD T
Dotedl, BAMER L b R CHERT HHE
oIk FCR AMEh T\ e,

7 4 A AP AERES 1 CER© encasement A3
B 52T b - e F e FCR i Kt b+
BBMAEETH o1, TAL o F v — b TOWK
EER LA U EE MR T FCRILZ 4
N BRI 5 T\,

VUl DIE A CIERA UL X REX]L/2F T
EBFzeTchbwThd 71 v atElBAENTRE
FoiERE»E, FCR TRECLZDOR V&4 F
Iy Z e A VIO, HFAETOMAGIE
¥ RIFICHH &hic (Fig. 10),

FitiE Fliz FCR i & % RIRFYFBHIR B O S8 =%
BREH Y Toed, WTFhofltd 54 7R T
it 8 Ik 4 #% © encasement ®° K E Z H Ik ©
neovascularity & 3t iz /& B o i 0 1K 8 0 2 W p°
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Fig. 11 The proper hepatic FCR subtraction
arteriography performed with quarterly diluted
contrast material and relative exposure dose 1/2
shows a hypervascular hepatocellular carcinoma
(arrows). This quality is inadequate to securely
rule out intrahepatic metastasis.
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