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Clinical Evaluation of Digital Subtraction Angiography for
Cerebral and Cervical Lesions
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Digital subtraction angiography was evaluated for its clinical usefulness and role in cerebral
angiography. DSA was performed on 325 patients with use of DFA-1 (Hitachi), DAR-100 (Schimadzu),
and DR-960 (Technicare). Forty ml of 76% meglumine and sodium diatrizoate solution were injected
mechanically at a flow rate of 10—ml/sec.

The results of DSA were graded as follows; 1) excellent, when findings are comparable or superior
to conventional angiography, 2) good, when useful information is obtained, but there is chance of error,
3) fair, when diagnostic information is not obtained, although vessels are seen, and 4) poor, when the
study is unsuccessful.

Conventional angiography was performed on 98 patients within 2 weeks before or after DSA. For
the cerebral lesions, 6.6% was graded as excellent, 63.3% good, 22.8% fair and 7.3% poor. For the
cervical lesions, 3.0% was graded as excellent, 82.1% good, 11.9% fair and 3.0% poor. DSA. was useful
for meningioma in demonstrating tumor stain and sinus occlusion, pituitary adenoma for differentiating
from aneurysm, and AVM and aneurysm for the screening procedure. For cervical lesions, DSA was
useful for occlusive disease and aortitis syndrome. DSA is less invasive and a useful screening
examination in neuroradiology.
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(1) SEEF ML T, Excellent 214 (6.6%),
Good 20041 (63.3%), Fair 724 (22.8%), Poor
23%1 (7.3%) TH -7 (Table 2),
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Table 1
Materials
~_ Ssex 3
Male Female Tatal
389\

0—-9 11 6 17
10—-19 9 ] 15
20—29 14 8 22
30—-39 13 14 a7
40—49 22 14 36
50—59 47 39 86
60—69 54 31 85
70— 18 19 37
Total 188 137 325

*Conventional angiography was performed on 98 Patients
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Table 2 Clinical evaluation of DSA for the cerebral lesions

Excellent: Good Fair Poor : Total Angio.

Brain tumor 10 41 9 7 67
Meningioma 8 8 2 0 18 16
Pituitary tumor 14 1 15 4
Glioma 7 3 14 10
Metastasis 1 1 2 1 5 5
Craniopharyngioma 3 3 0
Neurinoma 2 1 3 2
Epidermoid 1 1 2 2
Hemangioblastoma 2 2 2
(Cavernous hemangioma 2 2 1
Pineal tumor 1 1 1
Medulloblastoma 1 1 1
Malignant lymphoma 1 1 0

Vascular disease 11 89 30 11 141
Aneurysm 6 10 4 20 11
AVM 3 5 3 2
Hemorrhage 11 4 1 16 4
QOcclusive disease 58 20 9 87 6
STA-MCA anastomosis 3 1 1 5 3
Venous angioma ) 1 2 1 4 2
CCF 1 1 1
Encephalocele 2 1 3 0
Hydrocephalus 1 i) 2 1
Arachnoid cyst 2 1 3 1
Nasopharyngeal tumor 1 2 3 3
Orbital tumor 3 1 4 1
Others 11 5 16 1
Normal 53 23 1 77 2
Total 21 200 72 23 316 82

(6.6%%) (63.3%) (22.8%) (7.3%) (100%)
1) #ERERE DT THiH Ehich DSA THOFF R L b B

2 PIOMBIER & B %, 18flc o\ TEEEY
&, FXENYE, OFRESE HIKARAZECHME A
T OWTIRE Lie, R0 I & L1661 i
fTLte, BHREEII5H (83.3%) wibh,
MEEROLIF (68.8%) L hEFXb, i Bl
DREED DSA iE<, EFEeokEs2a5
1IZ% DSA X <¢hTuwie, BMEIC DT,
MEEL TI146) (87.5%) kB2, DSA T
W34 (16.7%) W ARZibh, LiashEELM
WD K & TeBhERE @ & & hiF RSk B Al SR Bk
PEEL TV LHINIhIBETH -k, ME
DIRALE T (38.9%) 1w bhicdy, Hif« s
BABBIR 7x £ TR BIROEHEFT RO 2r B2 L
o Eieh o7 (Fig. 2),

BRI OBAZR 5 it b, DSA & MSE

B8 b iz, DSA TR ESADEEIRD & 0 &
FIXBIRFAR AT DI L BETZ 5D
tEzbhic (Fig. 3),

fEEE T, CT & DSA THEEOLEMN D, kX
WM CEIRIN S OBIE L LK T A Z LA TE S
B3, RISk O MEEK X 1T - THBMED
FRENBHELE 2 bhi,

2) TEMEE

BiT A 14 Bh R 7K SF 55 o FE BEFI 52 231561 R 8 4l
(53.3%) Iwh bhied, EBRRAEBERLLRL
hode, 1FICEBHREEE2T-, NEBIREHE
BIRAS O ESE D A b hie, BEHER TE
EEROMBTREL LT, 1 a8sifgEolEE
WRD#EST, BIREOREYE BRYclEEEH
fTbhsd, ZokdiziiDSATh+5HWY
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Fig. 2 Convexity meningioma in a 66-year-old

female

DHEPIERIC A 2D Z LB Y, RALE I IXES a, DSA postero-anterior projection
BBEENALEI B 3D o710, b. DSA lateral projection

3) MRS ;.]r cﬁz;:zztwnal angiography, antero-posterior

BEBRRE 21400 361 (21.4%) &, mED d. Conventional angiography, lateral projection
FEBERT Rix 6 ] (42.9%) i bhich, [EEI DSA reveals midline shift of the anterior cerebral
BT LHS B SRI-Te, SRR artery and tumor stains well which are fed by the

‘ . G s superficial temporal artery and the middle menin-

DEHME L 575 ;ﬁﬁjc DU TR AR D geal artery. Conventional angiography, however,
haz sixdind, BNZHIR#ETH -1, is necessary to identify the feeding arteries to

4) Rt P E Y good advantage.
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Fig. 3 b

Fig. 3 Parasagittal meningioma in a 61-year-old
male
a. DSA lateral projection
b. Conventional angiography, lateral projection
Stenosis of the superior sagittal sinus is well
demonstrated on DSA than on conventional an-
giography.

DSA T 5 #4361 (60.0%) iwy v 7ROk
LB SR, FOBEREEOMEEHC
Lo T, Lnl, BE EMRELEE
iR EEHENECELHEOERORIBRG L L
T EhsdbnEEL b5 (Fig 5).

5) % Dftho TAE A ES

MEFNE, BREEE, BHERODTE SEFE
CEERLRG AR SN, EEFECINESIR
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Fig. 4 b.

Fig. 4 Pituitary tumor in a 44-year-old male
a. DSA postero-anterior projection
b. DSA lateral projection
The supraclinoid portion of the internal carotid
artery is stretched and displaced laterally. An
aneurysm can be excluded.

DHEF~OEHEN, FHFEEERE AT KRB IR K
EHo LHAOEHERA LA, BELFICEL
RETRERE L LT, BEOECZ LWRET
SR R 233 b h, DSA BEHO K X I 2 HEE
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Fig. 5 Brain metastasis from carcinoma of the
lung in a 53-year-old male
DSA lateral projection.
Ring-like tumor stains can be seen in the parietal
lobe.

THr0WERTH -1z (Fig. 6).

6) Bk

TEEREM 5 Bl x B < &, 15BI&fhc kR % 37
i, 1HTERAEBDRC, iy + Y ABIRG
AR ELILD DT, FABMBIRKFEBIZDH -
7odmm D EYIRE 1 HlEpk < LT XTmED
EED2~3EULORSLBRECH -7, B
PR S hicdd, EROFTRLEDLZ 13T
Eighrode, FRRMMECREE Lo/ X Bk

BAEFHMHGESEME FuE 28

Fig. 6 Hemangioblastoma in a 54-year-old female
a. DSA capillary phase
b. DSA venous phase
DSA shows marked tumor stains in the posterior
fossa.

BanEoLr—- Ak 2RiBOERY LEJTE
TRHGEE: Bbhk, < bBETHIMmK X 51
EOBEN D HEIL, FEROMEBERIZ X hEI
HOBELYER T A Z A% v0T, CT & DSA
TEMRB O FEMCLOHETE 2T\, FIRTIRSLE s
BIRDZER LT 5 I LR 2 Z 8 Ui /A
TgkEEisdTHAH (Fig. D.

) BhEiREY
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Fig. 7 b.

Fig. 7 Aneurysm of the anterior communicating
artery in a 69-year-old male
a. DSA postero-anterior projection
b. DSA right anterior projection
A saccular aneurysm of the anterior com-
municating artery is diagnosed on the PA and
RAO projections.

MrRi o 4 PlicRFETIR & BHEBRZBZE I hx
BUThd KERBHBIRGEEOEATH -1z, &
H & b oI b R & b, 46
MmigEr>mar0IcEHTH -1, Tiil, H4
OMEDREG XS & &, NS LBBREGY CF
FEZMITREIC A R EBHIR, JLH IR 0T
T Ele RO MEEYINELLD, 4
POMBEFAIREORFE X RE T AT R
<, ERBET < hTwic (Fig 8),

8) BMM H I

166 5 1 (31.3%) il « S A BBk O FEBE
FrRAAabhi, ZoEEBE T CT B2l Re
RiEH, DSA RRRERS & L TOBIRE, ik
B OENBMICRISEE L DR S,

9) PAZEMEEE

8THIH1261 (13.8%) wRHEHAbh, 44T
NEEBIAR OPAZE, 8§ HIILRT - R ARBIIR K SEER D
PAETH - 7. 3Pl =¥ =X FTRTELHRO
A A b hic, v EvHEFOREIIRET
Hotz, FREAROS50% L, E O F - XEHED
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il Ehsdbo 25 (Fig. 9,

10) % Ofth M HERHE

Venous Angioma T3 HEIR 1 EE 2 h, &
BHRIEHERT L REE O 2 B OBARE TR
BEAEERZ DR - 12(Fig. 10), TR
A B IRIEE © XBDIRAE e BT O HRERR 234 H
Xh, DSA DR THLMTETH -7, Ll
e R v BB IR VB AR SR TRE < A ERE R o ks b
BE5ET50T, Chbo/pEhfiRr#H+5z
LirEEEE Bbh s (Fig. 1),

RAEBHIR - PABBIRYAHE TR, 2Hc
Yrailafil S hicdy, MoER TR TH -
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Fig. 8 d.

Fig. 8 Arteriovenous malformation in a 43-year-
old female
a.b. DSA lateral projection
c.d. DSA postero-anterior projection
Dilated and tortous right middle cerebral artery
and left anterior cerebral artery feed the nidus.
The AVM is drained by the superior sagittal
sinus and internal cerebral vein.

7o, WEAAALIIER L fimofiic, R AEZT
ZEbbot, —RIZYWEHOME IO T,
BEIHVIMFOFEELMBIELEERLDOLE
bhs,

11) FuEERESS & IREES

ERHMLAEAEYR B2 P S A FDE

AAEF A HFRME HuE B2 5

10
Ei
FR

Fig. 9 Cerebral infarction in a 73-year-old male.
The right middle cerebral artery is occluded at
its origin.

DR ETECE G OREEE 500 EHE T
Botc, BREGEOHE, TORUHNIE Tz,
F L LTEME & Caldwell BE XA V- bR
By, —f i B ERES & IRE S MBS R R
CZ LW, DSA T 2HncERisiFRIIB 5
nich o7z,
(2) TEERHHIS T3, Excellent 4 41 (3.0%),

Goodl1106] (82.1%), Fairl6fl (11.9%), Poor
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Fig. 10 b.
Fig. 10 Venous angioma in a 18-year-old male
a. DSA lateral projection
b. DSA postero-anterior projection
Tumor stains and a dilated draining vein are
demonstrated on the venous phase.

441 (3.0%) THo?= (Table 3),

Wi B EE L.

D A ES

FURBRAE L 361 & B WA L LTl &
h, RHLEBIR, Wk O EBBIROIEEC
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3 et
Fig. 11 Carotid-cavernous sinus fistula in a 30-
year-old female
DSA lateral projection
The superior and inferior ophthalmic veins are
seen in the arterial phase.

BFRHTH -7z, BIFRIRED 1 FlZRE4X4X
2mm E/PE Do fofed P BRBIEB LA
7o, EMERMEESIRE & KBEET ) v &S
B CEREDAR D FEBE & TR DPAZE D 4 b e oy,
FOMOEBTIREBCIEEHRIEOR )

Table 3 Clinical evaluation of DSA for the cervical lesions

Excellent Good Fair Poor Total Angio.
Cervical tumor 8 3 1 12
Thyroid cancer 3 3 1
Metastasis 2 2
Parathyroid tumor 1 1
Lymphangioma 1 1
Neurinoma 1 1 1
Malignant fibrous histiocytoma 1 1
Mucoepidermoid 1 1
Atheroma 1 1
Others 1 1
Vascular disease 4 65 10 80
Occlusive disease 4 51 9 1 65 9
Aortitis syndrome 12 12 1
Dilatation of carotid A. 1 1 2 2
Persistent hypoglossal A. 1 1 1
Normal 37 3 2 42 1
Total 4 110 16 4 134 16
(3.0%) (82.1%) (11.9%) (3.0%) (100%)
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; 3 AT
Fig. 12 Obstruction of the left internal carotid
artery in a 38-year-old female
Left anterior oblique projection of the neck.
The left internal carotid artery is obstructed at
its bifurcation.

7o, MEEME TRMEEY CEEN R BRE &
LTHbhioh, DSA ClREBREIIE LRI -
7o,

2) TEMPAZEMEE

657176 (26.2%) WWEEFTE M Eb6hHh, A
EEIREIOPAZE 3 FI, P10, BB 3 #,
ERESIROEELFITH -1, 1 FITIRAREE
Efiiic DSA 21T\, REOCLERIFHETH D
LR AN, Eiofo 1 FIEEBEER -

Fig. 13 a.

HAEEFZISHESHTE $4E8 H2 5

Fig. 13 b.

Fig. 13 Aortitis syndrome with right sided aorta
in a 24-year-old female
a. DSA left anterior oblique projection
b. DSA right anterior oblique projection
c. DSA left anterior oblique projection of the
neck
The thoracic aorta descends to the right of the
spine and the left subclavian artery is obstructed.
The left distal subclavian artery is reconstituted
via the collateral circulation from right to the
left vertebral artery.

LB TEIR A A A A EOMBLEFTHY,
BEEORABABZIEIOb 0 & Bbhi, (Fig
12)

3) KEDIRISIEBRE

1041 (83.3%) WREFRAEHh, HEIRO
PAZE, BeZEh 3Hlic, SHE TENROEAZECHAED
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108hic A b ic, EHEBIRICE LT, KBIRSHO
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EATARHICRE VBAEEATH L, mED
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