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Intra-Arterial Digital Subtraction Angiography of the Head
and Neck: A Clinical Evaluation
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Intra-arterial digital subtraction angiography (IADDSA) was evaluated for its clinical usefulness in
head and neck angiography by reviewing IADSA performed on 309 arteries 169 of patients using
Angiotron (Siemens).

Because of its high contrast resolution and the availability of real-time imaging, IADSA offered
several advantages over conventional angiography; namely, requiring less contrast medium, briefer
examination times, and lower film costs.

Our purposes for IADSA without conventional angiography were classified for; 1) documenting the
normal, 2) evaluating embolization therapy, 3) guiding selective catheterization, 4) additional special
views, 5) confirming cross flow, 6) examining great vessels in the neck, and 7) analyzing hemodynamics.
Our purposes for IADSA with conventional angiography were classified, for; 1) demonstrating tumor
stains, 2) analyzing blood flow in dynamic imaging, and 3) better visualization of the venous system.

After evaluating IADSA for each of the above purposes, we concluded that IADSA is especially
useful for documenting the normal, evaluating embolization therapy, guiding selective catheterization,
confirming cross flow, and for analyzing hemodynamics.
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Table 1 Abnormalities investigated

Angiographic diagnoses (ni?:;:r)
Cerebral aneurysm 30
Meningioma 29
Arterial occlusive diseases 24
AVM, AVF, venous angioma 21
Glioma 11
Neurinoma 6
Hemangioblastoma 5
Other extracranial lesions 16
Other intracranial lesions 8
Normal 19

Total 169

Table 2 Structures investigated using intra-arterial
digital subtraction angiography (IADSA)

Catheter tip location Axteries

(number)
1. Right external carotid artery 52
2. Right common carotid artery 45
3. Left common carotid artery 39
4, Left external carotid artery 34
5. Left vertebral artery 28
6. Right internal carotid artery 24
7. Right vertebral artery 23
8. Left Internal carotid artery 20
9. Left subclavian artery 11
10. Innominate artery 10
11. Left thyrocervical trunk 6
12. Ascending aorta &
13. Right thyrocervical trunk &
14. Right subclavian artery 4
15. Right costcervical trunk 2
Total 309

BEFN60E 7 258
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%fg & L7 (Table 1, 2).

HH L7 DSA #{# ik — 2 vAfEily v o+
be T, LIYA X749, 94 vFRI W
124 v 5O J@EN LR RNTE B0, K59
AvFrHuvi, BRI LT 2HEERL &R
HrRAwe BEoSELAEYFEIcEALL,
BRI 50, 6mm, BHE60~80ky, B 20
mAs, LI TO XE&EX100uR/sec. TH - 7=, &
FEEWRT, BEoEhREHRIE167 v —a & Uiz,
BONCEBIKA7 1 LA LI TvD A ~—F 2
E-RREEMAT, FMETo.

FEFIS X OEABIIROBEIUL, FIRAY M & 155

* 81T 3 B BRichii 3 o ¥IWr ©1T - 7o, BhiE DSA
DHuFToiciER &, BEOEY LFETL CEE
DSA %#fTo 1R L&D Y, H4 12T HFI
VBRI 2 1T - 7.

T EREFRCILTERTH b 0% excel-
lent, BERLIGIERCRIVETOTEMEO S 5
L D% good, B X R i -7 D% poor
& 3 BRI BEE L7,

III. #& =

St A HETT L Ao IR O M8 H o M &
33756, B & S EEM O DSA #Ek i
10261 TH -7, Tickd, FEESMEEY KT
%I DSA o 6f L3756 16961 (45%), )
i DSA D SEEEH DSA # #1505 El & 13271
(169+102) #1691 (62%) TH -7,

BhiE DSA 01T B9 % Table 3R3. ®BH
DERONE L UicBE DSA 14k T, &%
DR & AT L CTEE DSA 2 M7 L 7o 13135
BiRTH - 7,

Table 30 A-1DEE O s\~ L OFERIL, 2
WA S EOFED R TCIIEEMYET O T
BPLUBSLENRSS LHM L, 8iE DSA &
TLiboT, 678K (H1EBIIR, HHBIR, 4
HEFBhIR, BESESHIR7S &) WA, BEERBIIRPY
HEATOFMLDE D B feh-tend, 488hHk
(72%) 7 excellent T# - 7%= (Table 4, Fig. 1),

A-20ZERfih O, ERMCEEL, Bk
DSA TEBRAZHER LIS w5 boT, 27
BRICHETTL, oKW BEBIRTD - 7.
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Table 3 Purposes and results of IADSA

Number of Results

Pu ; =
e arteries  Excellent” Good**  Poor**"

A, TADSA without conventional angiography (174)

1. Documentation of normal 67 48 16 3
2. Ewvaluation of embolization therapy 27 27

3. Guide for selective catheterization 22 18 4

4, Additional special view 20 7 13

5. Confirmation of cross flow 18 14 4

6. Examination of great vessels in the neck 14 13 1

7. Analysis of hemodynamics 6 6

B. IADSA with conventional angiography (135)

1. Demonstration of tumor stains 63 21 37 5
2. Analysis of blood flow in dynamic imaging 32 13 19

3. Better visualization of the venous system 9 4 5

4. Miscellanzous 31 ? ? ?

*Excellent; [ADSA was adequate for the purpose.
**Good; IADSA was helpful, but incorporated a chance of error.
***Poor; JADSA was not useful.

Table 4 A-1, Documentation of the normal

Catheter tip location Ei’;il_ Good Poor Total

1. Right external carotid artery 6 4 10
2. Right common carotid artery 6 3 9
3. Right vertebral artery 8 8
4. Innominate artery 1 5 2 8
5. Left external carotid artery 4 1 5
6. Left common carotid artery 3 5
7. Left thyrocervical trunk 4 4
8. Right subclavian artery 2 1 1 4
9. Others 14 14
Total 48 16 3 67

Table 5 A-2, Evaluation of embolization therapy

Fig. 1 IADSA of a right external carotid arterio- Catheter tip location Excellent

gram of a patient with glioblastoma in the right 1. Right external carotid artery 14
frontal lobe. Dural involvement was ruled out. 2. Left external carotid artery 8
3. Others 5
Total 27
S 12X T excellent Td -z (Table 5, Fig.
2).
Table 6 A-3, Guide for selective catheterization
A-3D H 7 — F AR{ERFIC 81 % road map H ’
Bz, A5 —FTABFPeBES Bl E T 580k Catheter tip location Excellent  Good
PiIZh F—F LB ATE GBS i, Bk 1. Right common carotid artery 5 1
> X P 2. Ascending aorta 4 2
DT RER D BRI THRT L b D ThH 5, 22 5. Left stclovianuriery .
BRiC AV, FREREIIRC_ BT REIRIC LB % F 4. Others s !
U 7o %3, 188 Bk (82%) 2% excellent T & - 7c Tota) 18 !

(16) HAEMSIE 455 HT5



Fig. 2 IADSA of a right external carotid arte-
riogram of a patient with a falx meningioma.
A. pre-embolization, B. post-embolization. The
effects of embolization were adequately docu-

BBFI604F 7 A25H
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Fig. 3 IADSA of an ascending aortogram of a
patient with occlusion of the left vertebral artery.
There was no left vertebral artery arising from
the aortic arch.

Table 7 A-4, Additional special view

Catheter tip location Excellent  Good
1. Right vertebral artery 3 3
2. Right comrnon carotid artery 3 2
3. Left vertebral artery 1 3
4. Left common carotid artery 3
5. Others 2
Total 7 13

(Table 6, Fig. 3).

A-4D special view DB, KA 2 HHE
BT X 5EE 0BT special view O B
DSA ZEIL TH IR EBLO>ELbD
T, 20BfRicA, HEFBIIRCEBEBIRCSHE L
7o. LMoL, excellent i3 7 Bk (35%) =3 ¥ /¢
A*o7z (Table 7, Fig. 4).

A-50 cross flow ORERIL, FIAEBIIR-LHAT
BENRE A LT D cross flow R 2 BHE LT
HHC, BEOEHCTCTHIBRTE b o7l
B, BFERCRBEIIREEE L CHEDSA ¥
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Fig. 4 TADSA of a right cornmon carotid arterio-
gram of a patient with a saccular aneurysm of
the right middle cerebral artery. The neck of the
aneurysm (arrow) was well demonstrated on this
special view.

Fig. 5 IADSA of a right cornmon carotid arterio-
gram of a patient with a direct carotid-cavernous
fistula on the left. Cross flow through the anterior
communicating artery was well documented.

EBINLAboTH5D, 18ERIZAL, excellent it

148k (78%) T#H -7z (Table 8, Fig. 5).

A-6DFMENE OBE 1L, BH OEH P ILKE
B TiT- T\ A Tcd, PNEBIREEL 7 &1 R

4 i Syt i 1 Ry

Fig. 6 IADSA of a left common carotid arterio-
gram of a patient with obstruction of the left
internal carotid artery. The affected lesion was
well demonstrated.

Table 8 A-5, Confirmation of cross flow

Catheter tip location Excellent  Good
1. Left common carotid artery 5 3
2. Right common carotid artery 5 1
3. Left vertebral artery 3
4. Others 1
Total 14 4

! - & & . . 1%‘

Table 9 A-6, Examination of the great vessels of
the neck

Catheter tip location Excellent  Good
1. Right common carotid artery 5 1
2. Left common carotid artery 5
3. Left vertebral artery 3
Total 13 1

BhoxThaBanrdh, HECEC TEEO
BhiE DSA ZEMLI-L D TH 5, 14BIRIZAL-,
13850k (93%) 7% excellent T & -7 (Table 9,
Fig. 6).

BAERaE #4565 HT15
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Fig. 7 IADSA of a right vertebral arteriogram of
a patient with obstruction of the left vertebral
artery at the extracranial portion. The intra-
cranical portion of the left vertebral artery was
visualized.

A-ToIMfTEIREDMENT I, BAZEMMEHRE I
BL, RE9IME LIS o BiRkO ¥ 2 Bk DSA ©
HERIcbOE 6 B, 3T excellent
TH -7z (Table 10, Fig. 7).

B-1oEE#E RO AL, EEEFETCE -
TRH DOEY CREHRELESTHESE T, B
R h X HBBR{LT 5 BRCTEIE DSA 2B L
fob OT, 63FARICH V7o, excellent 1X21Bh R
(33%) w3 Efeh -7 (Table 11, Fig. 8),

B-20 1 {TEHRE D BYHIBRIC X 5 fEHTI3, Bhit
WR& T 7e EMTOENHEICI T, £OMmK%
ERFCBET 5 HWTEE O &F 128k DSA
AL DTH S, 2BIRIZAL, excellent
138K (41%) TH -7 (Table 12),

B-3n#lkARDEF OdE L, BIRFROMBEHL
E2bhAFIT, BEDEF L LHRCHREY
T 2B TEEDSAZBEN LS DTH

HEAI604E 7 H25H
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Fig. 8 IADSA of a right external carotid arterio-
gram of a patient with meningioma arising from
the sphenoid ridge. A tumor stain was clearly

demonstrated.

Table 10 A-7, Analysis of hemodynamics:

Catheter tip location Excellent
1. Left common carotid artery 2
2. Left subclavian artery 2
3. Others 2
Total 6

Table 11 B-1, Demonstration of tumor stains

Catheter tip location El::(::l' Good Poor Total

1. Right external carotid artery 7 10 2 19
2. Right internal carotid artery 6 4 1 11
3. Left external carotid artery 3 7 1 11
4. Left internal carotid artery 3 5 8
5. Left common carotid artery 1 4 5
6. Others 1 7 1 9
Total 21 37 5 63

Table 12 B-2, Analysis of blood flow in dynamic

imaging
Catheter tip location Excellent Good
1. Right external carotid artery 2 4
2. Left external carotid artery 4 1
3. Right common carotid artery 1 4
4, Left vertebral artery 1 3
5. Others 5 7
Total 13 19

(19)
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Fig. 9 Venous phase of a IADSA of the left inter-
nal carotid arteriogram of a patient with throm-
bosis of the superior sagittal sinus (arrow). The
dural sinuses were well visualized.

Table 13 B-3, Better visualization of the venous

system
Catheter tip location Excellent  Good
1. Right common carotid artery 1 2
2. Right internal carotid artery 1 2
3. Left internal carotid artery 1 1
4, Others 1
Total 4 5

5, 9EMRAV, 48R (44%) 3 excellent T
B -7z (Table 13, Fig. 9),

B-4@ o318k E, retrospective 12 % T
BREENA AR E D LisWd 0T, ThooFR
HIZ o WT OFHELEEETH 5 1o,

IV, & %

DSAEBR T CIeE ORFTHEL TH D,
% DRFEERIC X 5 BRRBFHE ARz WTHE
EREAL R 7o), LasL, Bk DSA oF Atk
DWTRWER I Shic L RE Lo,
Box BEFMO M EF 2 T LIERA O 2 4
D 1ef] 20 TEE DSA AL TETL
% DT, retrospective 1% 2 7-HtH B YRR
I MR BET LT,

1. BEOERON—FOREF L L -8ixDSA
D

Bk DSA o& HiEic o\ T OBk TOHE T
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