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X-ray instruments have been digitized in company with computer technologies. Also in a field of the
angiography, digital subtraction angiography (DSA) has been developed in recent years. We have at-
tempted to use Fuji Computed Radiography (FCR) as DSA unit, which was developed in Japan for the
purpose of digitization of all conventional film-screen images utilizing photostimulable phospher and
scanning laser stimulable luminescence. Evaluation of imaging of F CRDSA was carried out in fun-
damental and clinical use.

A vessel phantom suitable for evaluation of spatial and contrast resolution of FCRDSA has been
developed and used for determining resolution. The effects of iodine concentration, low dose exposure,
and acryl thickness on the resolution were evaluated in FCRDSA, and FCRDSA images were compared
with film substraction with use of this phantom. It has been proven that limitation of resolution of
FCRDSA was 5% Imm and about 1/4 dose exposure compared with conventional film exposure was
clinically acceptable.

Dye dilution method was useful to determine a program of IVDSA with imaging plate. It has been
proven that time to appearance and time to peak of time-concentration curve of dye dilution method
closely correlate to time to appropriate image of DSA in the neck, the chest, and the abdomen.

106 cases of IVDSA and 130 cases of IADSA using FCR in Tohoku University Hospital from
January through December 1984 were analized. 90% of IVDSA were clinically useful, and 40% of IV-
DSA were equal or superior than the conventional image. IADSA has more excellent image than IV-
DSA, especially in the head and the extremity. 95% of IADSA were cllinically useful. Inadequate timing
exposure of IVDSA were seen in several cases. Almost all causes of unsuccessful examination were
occured by misregistration artifacts, consisting of respiration or cardiac motion in the chest, bowel gasin
the abdomen. The aortic arch and branches of the aorta were well opacified by IVDSA. However,
vessels of the skull and the exteremity were difficult to diagnose by IVDSA, IADSA is recommended in
these cases.
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FCR needs much more time to digitize X-ray information than DF. It’s field of view is wider and
spatial resolution is higher than DF. So, this study confirm that FCR can be used as DSA unit with

clinically goed acceptability.
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Fig. 1 Vessel phantom
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Fig. 2 Schematic diagram of experiment
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Fig. 4 Spatial resolution with X-ray chart :
1/30 dose (right) 2.5 LP/mm

ray dose (left) 2.8 LP/mm:
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Fig. 5 Spatial resolution (mm) with X-ray chart Chight contrast field). Effect
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Fig. 6 Spatial resolution in relation to iodine concentration with vessel
phantom, and comparison of spatial resolution between conventional dose
exposure, low, high dose exposure, and film subtraction.
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Fig. 7 Spatial resolution with vessel phantom (low contrast field)
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Fig. 8 Resolution of imaging plate. Iodine concentration 10% : Convenional X-
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Fig. 9 Resolution of imaging plate. lodineconcentration 4% : Conventional X-
ray dose (left) 0.99mm: 1/8 dose exposure (right) 2.08mm
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Fig. 10 Resolution of imaging plate. Iodine concentration 1% : Conventional

X-ray dose (left) 2.08mm: 1/8 dose exposure (right) No resolution
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Fig. 12 Effect of acryl thickness:
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Fig. 15 Effect of injection site in the time-con-
centration curve.
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Fig. 16 Parameters of an idealized time con-
centration curve for contrast media

Neck Chest Abdomen Pelvis
visuable
e 2.73 3.0 2,89 2.85
O ] 1
1 |
Excellent | 4 | 1 s 1B T
| I ]
] ! 1 |
Good w2 6 4|11 4| 1| 2
] ! : |
] 1 1
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Poor ! - 1, 1 i
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type |type  type ' type type | type ' type | type

-/\ Good type Mnr type

Fig. 17 Correlation between types of time-con-
centration curve and quality of IVDSA. And
width of opacification of blood vessel.

T EEZRANTHRIEDN, LDTFLLTFaTRES
REzlehotc (Fi;g. 17,

(iv) E%

IPERWIEmEO 24 s v I/REIL, BFF
eI T2 2 &2, FE, W, BEXc
FIZBRITHHZ Edvbdhotz, BREYHVE
BRERERC, RSO ERECHAVOh, AT -
T—henintvoBEAZTALRATWA0
(Fig. 13), FDLEMREA X D & KHEEIRE AR
Fig. 150in< HE B h, € — 7 MEL 25D
1% Central volume 23 n3 % 7-»C, OiaHE
DI LI Te b, ZoERX b EEELR
72\ DT Peak 2ME <, BHIEA D, MTT(Mean
trasit time) 2VEE L TEEENEL v b L BT
TE5,

BEY &3 2 ME DR HREILESN 3MTh b
DT, e 2 BEETRE TV, EEEEE
MEET LR, Z o TERFRELY AT,
tad BB LIRE 70 s s v e TBE, <
A7 @B L, BCW, ta, tat+2, tat
4, ta+ 6 Wi 5 HIEFT L v, ¥t
B, Ehicta+ 8WECH 6L, BEHTIE, tar
Btat+10B % i 7H, BHEHCRtat 225
tat+ 128 ¥ CEH T HURE T HIE, 24 37 3 A
g E A Ei\C Einie s, Rk, tp, tattp/
2TCh 7w s I v IAETH B,

BFEFRMROE 2 1 7 L BAR B ERE &
DN A FD fin o To DI, B o R
B LAt e, BRI A il RF I X D E N
FEWDEEZ BRI,

(b) IVDSA o R RS {5 i,

(i) HgEeHe%:

19844E 1 A2612 4 F TO1065ER, 236[@ 0 i
Waage Uiz, S 0@ b8 E T, Fy
A7.7TR%, BOLEEM, Z25iEM, HREFEIALIXIA 5
fEG 7 B, FIPISFEMILTE, MER4SFEFIS2E], [F
TRT2FEFIBOME], B EEAT3AAEF38E, PURE 2 FEF 3
BITHB (Table 1),

Table 1 Case analysis of IVDSA & used imaging
plate number

Total 106 cases 236 series 1984 Jan.—Dec.

Age: 0—T78 years old (average 47.7)

Sex: Male 81 cases, Female 25 cases

Exposure fields: Used LLP.
Head 5 cases 7 series [10.2 (6.0)
Neck 15 cases 17 series/ 9.0 (5.6)
Chest 48 cases 82 series / 7.6 (5.9)
Abdomen 72 cases 89 series/ 7.2 (5.7)
Pelvis 34 cases 38 series/ 7.3 (5.8)
Extremity 2 cases 3 series/ 5.6

( ) Used ].P. with dye dilution method (46 cases)

Table 2 Injection site in IVDSA

With catheter 96 (90.5%) Without catheter 10 (9.5%)
Femoral vein Antecubital v. N
~IVC ~SVC Femoral v. Antecubital v.
34 62 5 5
(32%) (58.5%) (4.7%) (4.7%)

BAEREE #45% H10%5



aff BE

h T =T ArRWICHE 966 (90.5%) T,
M#R L D SVC~FEA LTz 062, KBEERIR
IO IVCAFALL DM TH 7z, T —F
xR TRD - T BE D06 (9.5%) T, Kk
IhEALKSD S H, KEEIRL DEALLD
D 5 Gl (LFFNE) ThHhoto (Table2), 7 —
Tk, BESE, ERECARMEEFERL, &8
ALER*RET 558 %kE, FRET65%
DATNIVEALT Y)YV =— }45ml #15ml/
sec I THA L, B, BRT2EETSE4
i, BLEFACLIBIAVIZAP LY —¥a Y,
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T7—=F777 beBIET5HMTI A% v 1mg
NBALTFA2aRF 3 v2mg * BEHIEH
Lic, PRIBERIGECCTHELL, F#ky b
EATHEER, 18—, R=a—FétTs
FL, EFFREE, 10ml/sec i THEA L,
FEFDOHRE, = OEfEAL, [EH L Table 3ic
AT THY, ROERELE L LTHREL,
HMCcRABIRES, PAEMBIREE, e
VIR X BRI, I O R A M S I R
MR ABIRE, BRECIAEMBIRELE S,
BEEEOBBBZE L ENRVEG & o i,

Table 3 Patient analysis of IVDSA

Chest

Abdomen

( ) cases Head Neck AP Ob. AP Ob. Pelvis Extremity Total
Hemangioma
in the face 1) 2
Epilepsy (1) 2
A-V Malformation (1) 2
Thoracic outlet
syndrome (1) 2 1
Aortitis (11) 4 11 3 8 5
Congenital heart
disease (3) 3 4
Coarctation (1) 1 1 1
Right aortic
arch 1) 1 1
Pulmonary
sequestration 1) 1 1
S/0 Lung tumor (6) 4 2
Dissecting
aneurysm (17) 1 1 17 14 17 1
Renovascular
hypertension (12) 2 14 2
Abdominal
aneurysm (11) 1 4 2 15 4 5
Buerger
disease 4) 4 3
A.S.0. 22) 2 6 4 1 15 16 2
Leriche
syndrome 1) 1 1
Post
transplantation (3) 2 4
Liver cirrhosis (5) 1 2 5
Hepatic tumor (2) 1 2
Renal tumor (1) 1
Thrombosis (1) 1
Bone tumor (1) 1
Anomaly of
exiremity 1) 2
Total (106) 7 17 52 30 83 6 38 3 236
MBAI604E10 A 25H (55)
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PR BRI (%, Tk & 0 5P héy, Excel-
lent {ZFEFD 7 4 L 2 FEICH~_FELENF R ED
b @, Good BEREIID S DDERIICE
K L8 % b @, Fair XEKHLIEL FEo Tk
WA BB LE b, Poor 134 < FHROES
highotcd @ & L THRESAINC TG % 177
Vv, FOEBSILOIRAE R S L,

FCR @ DSA ~o i M

Excellent 93[21(39.4%), Good 119[E1(50.4%),
THRREBFHATEE/L & DILET90% TH » 7=, Fairl?
| (7.2%), Poor 7TMHE (3%) T&H -7 (Tahle
4), B L 54T, BB 2Kk
EEAMEOHHENE, -7z, Kl « 55 C1iE
M, #6r3tic Excellent 5340~46%Ch 2 55,
, FHETIE, 29%, 18%EETLT V7, ™

(i) &8 [ Tk Excellent 3588 nds 5 7z,
Table 4 Image quality of IVDSA
Chest Abdomen : o
Head Neck AP Oblique AP Oblique Pelvis Extremity Total
Excellent 4 5 21 15 37 4 7 0 93
(57%) (29%) (40%) (50%) (45%) (67%) (18%) (39.4%)
(40%) (46%)
Good 2 12 23 10 39 2 29 2 119
(29%) (71%) (44%) (33%) (47%) (33%) (76%) (67%) (50.4%)
(40%) (46%)
Fair 1 0 4 5 5 1 1 17
(14%) (8%) (17%) (6%) (3%) (33%) (7.2%)
(11%) (6%)
Poor 0 0 4 0 2 1 0 T
(8%) (2%) (3%) (3.0%)
(5%) (2%)
Total 7 17 52 30 83 6 38 3 236
82 89
Table 5 Causes of unsuccessful examination of IVDSA
Chest Abdomen . C
Head Neck AP Oblique AP Oblique Pelvis  Extremity Total
Respiration & 0 6 22 12 3 0 1 0 44
- cardiac motion 2) 4) (1) (7)
g (50%)  (71%) (80%) (7%) (3%) (31%)
£ Gas 0 0 0 0 39 2 22 0 63
& 8 & M )
% "E" (84%) (100%) (71%) (44 %)
" Swallowing & 0 1 0 0 0 0 0 0 1
other motion (8%) (1%)
Technical failure 3 5 5 2 4 0 7 3 29
1) 1) (1) (3) (1) (7)
(100%) (42%)  (16%) (13%) (9%) (23%) (100%) (20%)
Inadequate 0 0 4 1 0 0 1 0 6
timing exposure (4) 1) (1) (6)
(13%) (7%) (3%) (4%)
Total 3 12 3 15 46 2 3 3 143
46 48 (24)
((17%))

the upper ( ): Fair & Poor cases, the lower ( ): % of total cases, (( )): % of Fair & Poor cases.

(56)

BAEREE B45%

#1105



Good LI F o Hb % Uic i fR % 547
T5E, BHTEERLOHACL S0, EHP
R CIHEETAOBEFICLS I ALV AL

aff BF

1365

Table 6 Case analysis of IADSA & used imaging
plate number

V—vavT—F777 bETH-T, B
TIREBIC, PRI 2EREOB & $ BiL- 7.,
HRCTRBMTEHCTOBHENEEL o
(Table 5). EffiFy&MKOREED 121, MEWNE
HHIRENMEL, MEZHEITERVWBELDD,
IR NTESS, PBICERTh 7. ZD L 5K

b — 2T O EH % B TR A BhiEE

Total
Age:
Sex:
Exposure field:

11 cases 45
Neck 11 cases 23
Chest 14 cases 22
Abdomen 46 cases 83
Pelvis 21 cases 31
Extremity 64 cases 16€

Head

series / 5.7
series / 5.8
series / 5.7
series / 5.7
series / 5.8
series / 5.6

130 cases 372series 1984 Jan.-—Dec.
0—85 years old (average 40.0)
Male 86 cases Female 44 cases
Used L.P.

Table 7 Patient analysis of IADSA

() cases Head Neck A_.(lihesgb., ::bl:lon;:l Pelvis  Extremity Total

Orbital tumor (2 8
Porencephaly (1) 6
S/0 Sturge Weber

disease (1) 5
Fibromuscular

Dysplasia (1) 6
S/O Anuerysm (1) 6 2
Hemangioma

in the face (1) 3
Epi. 8 Naso-

Pharyngeal ca. 2) 4 1
Hyperparathyroidism (1) 3
Thyroid cancer (6) 17
Neuroblastoma 2) 4 1
Thoracic outlet

syndrome (1) 1
Lung metastasis (1) 1
Shot gun injury (1) 1 2
Chronic pancreatitis (1) 3
Renovascular

hypertention (4) 5
Hepatic tumor (12) 6 22 1
Leriche syndrome (1) 1
Dissecting &

Abdominal aneurysm  (3) 2 5 1
Renal tumor 4) 11
Liver cirrhosis (] 18
Radiation ulcer 2) 1 1
A.S.0. (16) T 4 3 11 13 17
Perthes disease (5) 28
Femoral neck

fracture 22) 69
Soft tissue tumor (14) 2 3 1 23
Bone tumor (13) 1 1 15 12
Raynaud disease 4) 12
Ring structure

syndrome 1) 2

Total (130) 45 25 22 83 31 166 372
FRFN604E10 325 H (57)
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CTRE L, ZofoFEMicloRREE, #
FHREOTRRE, =2 7BIERICETHNA-TL
FolebDTHote, MELA I vIRRBIIV

6 FIDRTH -,

BRFFREG RO LPE AL 7Ll kT
Hoteh, FRAATER6HMUTTH -,

DSA Ic X 2 EEIeEOHER L <, SFH 0 mE
MR b RD D 5Tz, UL, /NERRE:E I —
BEEDOPERARE 27 Lic VEEFIN D - 1o,

2) IADSA (=BJL T

(a) TADSA o B BREY BT

(i) WREHE

19844F 1 A2 6128 FToI130ERF, 372E s
MENgLE L, S0 5858 ©, Fiy
40.0%%. SI86IEGI, LA4fER, |EILr BIci,
EEEILEGI45E], FHMIEF25E, KR 145722
[, EE46FEFIS3E, FE21AERFIS1E, pufi6d
FEFI166[ETH B (Table 6),

KEIIREF64E], BIREYER D 308EITH - 7e,
KENRER R OEMIII0~A0BIEFER L2 7 1
VAL T VY b=— }40~45ml Z15~18ml/
sec ICTHEAL, BIRMLLEELRABCAERL
oA ER L, S, PR, NRd A b
P4 FEFERLL.

Table 8 Image quality of IADSA

Chest

Abdomen

Head Neck AP Oblique AP Oblique Pelvis Extremity Total

Excellent 43 21 13 42 26 155 300
(96%) (B84%) (50%) (51%) (84%) (93%:) (81%)

Good 2 1 9 32 4 9 57
(4%) (4%) (41%) (39%) (13%) (5%) (15%)

Fair 0 2 0 g 1 1 13
(8%) (11%) (3%) (1%) (3%)

Poor 0 1 0 0 0 1 2
(4%) (1%) (1%)

Total 45 25 22 83 31 166 372

Table 9 Causes of unsuccessful examination of IADSA

Chest Abdomen

#} 1 i AT
Head Neck AP Ob. AP Ob. Pelvis Extremity Total
Respiration & 0 1 14 0 0 23
B cardiac motion 3) 3)
8 (23%) (89%) (34%) (32%)
5 Gas 0 0 23 2 0 25
B § (6) (6)
33 (56%) (40%) (35%)
- Swallowing & 1 0 0 1 5 7
other motion (50%) (20%) (45%) (10%)
Technical failure 1 3 4 1 4 14
(3) (3)
(50%) (75%) (11%) (10%) (20%) (36%) (19%)
Inadequate 0 0 0 0 1 2 3
timing exposure (1) 2) (3)
(20%) (18%) (4%)
Total 2 4 9 41 5 11 72
(15)
((21%))

the upper ( ): Fair & Poor cases, the lower ( ): % of total cases, (( )): % of Fair & Poor cases.

HARERRE #4558 FH0F
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SEFIOMERIE Table iR+ &< ThbH, HE FreifT L, B CRREELESENER, B
I, HEEEORE e, MEHoM B, BEER TFRE-CEIFRIBFE, BN cRFrBolE

Fig. 19 IVDSA: A 36-year-old female with aor-
titis. Occlusion of the left common carotid artery

Fig. 18 IVDSA: A 2-month-old male infant with (arrow) and narrowing of the left subclavian
hemangioma in the face artery (arrow heads) are opacified.

(a) (b

Fig. 20 IVDSA: A 39-year-old female with right aortic arch. In the frontal

projection (a) left descending aorta is seen, and in the left anterior oblique

projection (b) left subclavian artery (arrowheads) of the first branch of the
ascendiing aorta is visualized.

FRFI604E10 251 (59)
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B, FRHOPAESBIREE, METE - &
HEFETLV A —FREORVEILEE L bR
e,

ER KB &AM (3 IVDSA & REicfTi, B
LD FERIZ O T e THH L1,

(i) K&

Excellent 300 (81%), Good 57 (15%),
CEEREFERTRE b D1396% TH - #=. Fain 13E
(3%), Poor 2[a (1%), T#»H -7 (Table8),
WA X 55 Tk, Excellent {4 i% 3§ 3
96%, FHAT84%, KE59%, 1EH51%, BHEE84%,
mE93% TH b, B, RWECERTH -,

Good AT BE&AE TEHE L F R ERY 4
T5&, WESHTORER, O3, HLES 2O
FEWCLBIAVIA N —vavT—F777 }
BEhote, PR TIET, AV ¥F<1 K%
FRTERPSbDIEHBICL 2B X HAD
1o, PR OBRRIE, »7—FArnRBkL
Tob, BEHATEAENTRELRLD, FCROW 7 b
F7vavYHAEBBRE<— 27050 olodick
LTLEW, ROARMUBERLENRTE ool

Fig. 21 IVDSA: A 2l-year-old female with coar-
ctation, Congenital post-ductal type. The dilated
and tortuous intercostal (arrowheads) & internal
mammary arteries (arrows) are shown as col-
lateral channels.

ETHB (Table 9),

BOHEE LT, FIBIIRL D » 7 —F Lo fd A
L7z 1 BlchifAR A o 2 2 iR i,

3) ER & Bt

Excellent & FF{fi L 7z IVDSA (Fig. 18~Fig.
28) & IADSA (Fig. 29~TFig. 40) ##&FR1L, *
RENOMETOBEELBRREZE 2T,

BMRE | IVDSA TR AVM 4%
fE (Fig. 18) T2 MEL E\0Y, A TILEEE
PIME DR A EL, LB U T IADSA, Hic
BIRPEE VAR - Bbhi, REEE - MEE
BRG O T2 IADSA 238 1 T s 32929
(Fig. 29, 30).

HMEE IVDSA W T#EH, S4B TR H
i Eh 5202 (Fig, 19) 2%, J9¥0 ) & ir &84
BTHROEHABCHELRHE, X, FREZ
BEETRETA L3R, BEECTER
RO RECEGNE ML baE L it b (Fig.
32, 33), F-EIFRE DK L BT THD
TAHE & T 529020,

Moy | KBRS KBRS 7 & D KBIIRIR
Z(3 IVDSA 12 TEIK L LB 7R iR 23718 & 4 520

= b0 -~
Fig. 22 IVDSA: A 82-year-old male with aneur-
ysm. In the left anterior oblique projection, sac-
cular aneurysm (arrewheads) and irregular thick-
ened wall (arrows) are projected.

HARER=EE #H45% 105
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Fig. 23 IVDSA: A 66-year-old male with dis- graft replacement for abdominal aortic aneur-
ysm,

- secting aneurysm. Entry is closed and blood
flow backward into the false lumen through the
re-entry, and intimal flap (arrows) is visualized.

5 ] % a{

H{:: . S NEREE 'vl ;-

Fig. 26 IVDSA: A 36-year-old male with the
abdominal dissecting aneurysm and left renal

Fig. 24 IVDSA: A 24-year-old male with Leri- infarction. False lumen is seen in the region of the
che syndrome due to Buerger's disease. Dilated left renal artery.
lumber arteris (arrows) are seen as collateral
channels. Riz< <{feh, ZoBse, FEtKEREDE

e i D THIV S 0, KEHIRMEZEEE o Bl TR O
(Fig. 20, 21, 22), LA L, fEEMEAKBIIRE (Fig. B BEEALE L 5, LINEEE~DE
23) %, De Bakey I#E-cilffiBhgiksEib Ik, HEECTIPEIOBELBERTHY,

BRFI604E10 A 250 (61)
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Fig. 2T IVDSA: A 58-year-old male with arter-
iosclerosis obliterans. Both internal iliac and
right external iliac arteris are completely ob-
structed.

Fig. 28 IVDSA: A d44-year-old male after
autologous transplantation of the right kidney
for renovascular hypertention. No stenosis is
present.

X, DHOBIXICX BT —F 777 b RAETS,
LaL, MERE > TWIUE, bFhov+ v
BETHELRRPEOLRDOEBENTHE TREOBR

(62)

Fig. 29 IADSA: A 58-year-old male with
rubeosis in the left eye ball. left common carotid
arteriography reveals extremely narrowed left
internal carotid artery (arrows) due to fibromus-
cular dysplasia.

Fig. 30 IADSA: A 3l-year-old female with right
orbital tumor detected by computed tomography.
Right internal carotid arteriography reveals
hemangioma (arrow) in the right orbit.

CEIEET A L AN E W,

MEER R | A BHRRAE <O 9 107 1 8 I A 1

IVDSA @ B8 & 72 530739 (Fig. 24, 25, 26)
L, BECAMIBESALETHD, BEEIER
BoBEVWBECAEOEFFTHU AP, FHET
OEERY, BEIRCPROME BN TR D™

AAEMETE $45% H10%
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(a)

Fig. 31 IADSA: A 5-month-old female infant with hemangioma in the face. In
the aortography (a) and left external carotid arteriography (b) tumor stain
is demonstrated.

f—

Fig.32 JADSA: A 62-year-old male with thyroid Fig. 33 [ADSA: A 57-year-old female with
cancer. Aortography demonstrats hypervascular thyroid cancer . Aortography nor selective left
tumor in the right lobe of the thyroid gland and subclavian arteriography connot shows tumor
lymph node metastasis in the right parotid region stain. Superselective left inferior thyroidal arter-
(arrows). iography reveals patchy tumor stains.

(Fig. 34, 35, 36), ZhbEACIIBIEENE 1 BEHEEY | IVDSA IEBiEH MM BIR
BREBbhi:, BEALEE D - A -« 2 Fiitk 0 @812 (Fig. 27, 28)

BEFI604E10 A 25 H ' (63)
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Fig. 34 IADSA: A 53-year-old male with he-
patoma. No tumor stain is demonstrated in
IVDSA nor IADSA of aortography. In paren-
chymal phase of proper hepatic arteriography
reveals two nodular tumor stains (arrows).

(a)
Fig. 36 TADSA: A 3-year-old male with hepatoblastoma. In the aortography

(a) large tumor is visualized in the right upper abdomen. In the celiac arterio-
graphy (b) tumor vessels of the liver are demaonstrated.

IR WEG & Bih 537 UL, BAEEEIIR
BELAE a3 L & B Ic O R 7o iR 1318 &
W, BEEELELET5HE 7k o (Fig
37, 38,

PR | F, ERECIER, PAEMBIIREE(LE,

;if

e T 8 ) e ?

Fig. 35 IADSA: A 27-year-old male with liver
cirrhosis. No collateral channels is demonstrated
in IADSA of aortography nor celiac arteriogra-
phy. Left gastric arteriography shows esophageal
varices. (arrows)

(kD

A= =R, VA —IRHEIG & TR B AR,
FEAEBEE TR E2WERECH 5 (Fig. 39,
40),
4) B%

FCR 17 o z L E hicff#i g, — gD

BAERSE H45E $U5



Fig. 37 IADSA: A 60-year-old male with arter-
iosclerosis obliterans. Both internal iliac and left
external iliac arteries are obstructed. (arro-
wheads).

Fig. 38 IADSA: A 75-year-old male with arter-
iosclerosis obliterans. Right external iliac arter-
iography reveals occlusion of the superficial
femoral artery and irregularity of the deep
femoral artery.

SEEGAEY LT, EF 2 EEBERLTVS,
DSA TR NE (RIHATE & BEKNE) 25X

HEFI604E10 A 25 A (65)
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Fig. 39 IADSA: A 13-year-old female with
osteosarcoma of the metaphisis of the right tibia.
In the lateral projection protrusion of tumor stain
(arrows) is visualized.

Fig. 40 IADSA: A 59-year-old male with soft
tissue tumor in the left palm. Hypovascular and
no malignant finding (arrows) is seen. It was
proven as fibroma by operation.

BEFRLEBbhiw, LaL, FCR % DSA
CHWL5E, GHNEL, WYy 7 L5270 =
VEEBFB ORI EREERT -2 b5,
Eic=te,

IVDSA D@ i & U Mg lE 6 i 8 5% 28 v

FLLTRD, 2OBY TR 75 1 v/ CBR
FREZIEHTHhIE : 2D\ & L8 b &

Itofe, LL, BESCRENLVBE0HD
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Zrdbbhrot., ZhbELDF L KERNE
255, DFOXd>hE«OBEE—Fikth
¥, DEERITICEE D, X, FCR#ER~
27 @y —Bic—HLHEEL Wi\ DTre
masking D EEN LWIBERH 5.

IADSA ix¥ & LT, B, mi, KBR=K5
BLgorREZcEh, I[VDSA IKl_TRY
BRIAE Fodic, RRPHILE S AR E A
fr <, Excellent % %\, SHEHEDL 7414
¥ IVDSA X W il TH A, BlEERECRE
ChERTETHY, RESBENBLC 0D,
FRECERFRBEYRHTE LTRSS, L
L, ERRERSOSHEORERDS DY RTER
BRETHD.,

IAVSARVY—vavT—F777 FOER
HERERAFERICL BB EEIML X, MR
PEANCHIF LI, X, ERVAOBHEE
Wz 5 B CTEEAYBEL TCILT LIRS T
#{, DF B0 LLic X 5FEHED X 5 e TRBENE
tEZbRS,

93k, DSA @ 120 & LT, BRPHELE
# A DB X BRI  EifgA L h B, dual energy
#:% hybrid subtraction ¥ 23 B3 X 1 2D
EHEOE G L 59,

IvV. # B3
1. FCR % DSA i\ 5354 0 EBH I O
EERAI R 21T Te - 1z,

2. DSA I TRIBE & s BEREFRETORE -
S RERER T, FlchlE7 7 v —a%
EELI, o077 v b —a¥Hw5 L, FCRDSA
DIEEE&ET T, 5% = — FRE, lmm HRFT
Hoic,

3. FCRDSA # {7+ 5 - CHIE &L e &%
Farrys v ZoREr, BEFREYRAG.
B, BE, WHCRHBEE, ©-s7RKRLO
ARG <, BRI BB, £
1 3v7 I ARR{BENTRER T,

4, IVDSA T, ik o & w28 st
% 2, Excellent, Good fit ¥l & +> 8 TI0% T
b ot BEERLLOFEREFERLHEIE P 2D
Xtk HbONEh T,

(66)

FCR @ DSA ~@ i/

5, IADSA <%, TwER, FW, mMEZHPO
2B 5 % 2%, Excellent, Good fiE fll & 2> € T
95%TH - 1c, KIBTE CIRIER L HLE » 2 DB
¥ AEENHEU ST,

6. FCRDSA &, EHY, BRESHELHR
L,DSA¥% L LCHEKFIBTE 2D EH 2T,
ER B O B E, VTAEA A BBR
LIWREERAL, SROBBREE R,
AL OES 0—HILET0EF U TIE A AEFE AR
2o ARG S, 440 A AEFISRFSRBEC TR
EL1.

Ba b h I ELEAIEN A EC - EFEECELA

TREOBYRLET,
bd (13
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