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(A2), Z =5 (middle cerebral artery, MCA)2] 3
(M1) % =124 (M2), 3% (posterior cerebral
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artery, PCA)¢] W EA (precommunicating)(P1) % 1L
£ % (postcommunicating) %4 (P2-3), 7] #4152 (basilar
artery, BA) |2 o] 95 np 23} 455(<10, 10-
49, 50-99, 100%) .2 &3} Hr}sksdch 2 & MRA
2} CAolA 9] Z+5dF9 dA&S T3tk 7= 9
2], 27], BoF, wdF 5-& vl Hr}siedch
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F7359 £A%9 d3z A= Hrl o] MRA%}
CA7}e] L=]82 88%(28/32)902m(Fig. 1) U9
e (4/32, 12%)= MRA7} @3 A =2 3713 74
2ot} (Table 1). L 3 3¢|= 10% nu|ute] §=-e zhzh
30%, 40%, 60%°] 2o 2 I ristd on, 7] 1
9= 30%2 &3S 80%9 ez A gristadcet. F
M= F 383EAF 34074 (89%) ol A L=]3hsin
(Fig. 2) Y™ %] (43/383, 12%) = ZF MRAZ} 2 A =
£ HHNF71sldcH(Fig. 2)(Table 2). #AH 2= ICA

Table 1. Comparison of MR Angiography(MRA) and Conven-
tional Angiography in Evaluation of Carotid Bifurcation
n = 32 carotid bifurcations in 16 patients

. . % Stenosis at Conventional Angiography
% Stenosis

at MRA <10 10—49 50—74 75—99 100 Total
<10 19 19
10—49 2 2 4
50—74 1 1 2
75—99 1 1
100 6 6
Total 22 3 0 1 6 32

Concordance Rate=88%(28/32), Discordance Rate=12%(4/32)

Fig. 1. Internal carotid artery occlusion.
MR angiogram(a) and conventional sub-
traction angiogram in the lateral projec-
tion(b) show occlusion at the proximal
segment of the internal carotid artery
(arrows).
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83%(43/52), M1 77%(40/52), M2 92%(48/52), BA

1000/(25/25)«] AdA&S Hgon, ICAe M1 22|
18 240]]/(-] /KL];HZJ = _‘x:.l_
3). Z3A

2dx8S 2ygi(Table

T3] Fol MRAS A|a&h 5o BFoljx] 4

c
Fig. 2. Bilateral middle cerebral artery stenosis.

Gd-enhanced MR angiograms in the axial(a) and antero- pos-
terior oblique projection(b) show severe stenosis(50-99%) at
the genu portion of the right middle cerebral artery(arrows)
and the distal M1 portion of the left middle cerebral artery
(arrowheads). Conventional right carotid angiogram in the
anteroposterior projection(c) reveals mild stenosis(10-49%) at
the genu portion of the right middle cerebral artery(arrows).
Conventional left carotid angiogram in the anteroposterior
projection(d) reveals severe stenosis(50-99%) at the distal M1
portion of the left middle cerebral artery(arrow heads).
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|7} 1] ‘”314
Fe 25 997t A=l f1x= WA EHe] 34,
syl HwEEalo] z}zt 24, T wETwla) i %]
Mol Z+z} 1At =7]+= 3mmell A 23mm7bA] H+
11mm$3 2™ 10mm o)A Ao S F(giant aneury-
sm)E 49| Atk 7999 B9 {5 MRAS} CAdlA 25 3
& g 9, 2 F 6= MRAGIAE $1#], =27], &
o, Baks A& F71e & dd 2 (Fig. 3) v A 1
el AE MRAY E9Fe) EAE 18 5 galevt
A2 27, mof 73 P B7HE 5 gleick MRA
oA A &3] AdE T 3 Bl 7H A2 =27+
3mmAth W 2] 2 2] FHF F 14]i= MRA A e}
WA gt e} CAdA o] & &% 4 Aded 2 =27]
£ 10mm&th YA 14 CAd A& Bolx| ggrot
MRAC A &2 7 AL FEZ o] & st eh(Fig.
4)(Table 4).
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MRAE $4ol& 293} £79] gl 249 2=

Table 2. Comparison of MR Angiography(MRA) and Conven-
tional Angiography in Evaluation of Intracranial Large Vessels
n=383 segments of intracranial large vessels in 27 patients

% Stenosis at Conventional Angiograph
% Stenosis i sl 4

at MRA <10 10—49 50—99 100 Total
<10 303 303
10—49 9 17
50—99 17 10 11 38
100 6 1 18 25
Total 335 18 12 18 383

Note:N=383 segments of intracranial large vessels in 27
patients include cavernous portion of ICA, A1 and A2 portions
of ACA, M1 and M2 portions of MCA, P1 and P2-3 portions of
PCA, and basilar artery
Concordance Rate=89%(340/383),
(43/383)

Discordance Rate=11%

Table 3. Concordance Rate(CR) between MRA and Conven-
tional Angiography for each Arterial Segment

ICA A1 A2 M1 M2 Pl
83 94 94 92

P2—3 BA
94 100

Arteries
CR(%)

r 79

Note :ICA=intracranial internal carotid artery, A1=horizontal
portion of anterior cerbral artery, A2=vertical portion of an-
terior cerbral artery, M1=horizontal portion of middle cerebral
artery, M2=vertical portion of middle cerebral artery, P1
=precommunicating portion of posterior cerebral artery, P2 —
3=postcommunicating portion of posterior cerebral artery, BA
=basilar artery
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a b
Fig. 3. Middle cerebral artery bifurcation aneurysm.

Both MR angiogram(a) and conventional angiogram(b) in the left anterior oblique projection show a 7mm-sized saccular
aneurysm with lateral projection at the left middle cerebral artery bifurcation(arrows).

a
Fig. 4. Internal carotid artery bifurcation aneurysm not seen
on conventional angiogram.

MR angiogram in the anteroposterior projection(a) demons-

trates a 3mm-sized aneurysm with superomedial projection b
at the left internal carotid artery bifurcation(arrows). Conven-
tional left carotid angiograms in the anteroposterior(b) and left
anterior oblique projection(c) fail to show it. At opration, its
presence was confirmed. f
Table 4. Comparison of MR Angiography and Conventional
Angiography in Detection of Aneurysm
Conventional angiograph
MR . il ' il il I
Angiography + = Total
A 7 1 8
- 1 0 1
Total 8 1 9
c
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Comparison of MR Angiography with Conventional Angiography
in Cervical and Intracranial Vascular Diseases’

DS Choi, M.D., KH Chang, M.D., HW Jung, M.D., MH Han, M.D.

7Department of Radiology, Seoul National University College of Medicine

Purpose:To assess the usefulness of magnetic resonance angiography(MRA) in evaluation of stenosis of
carotid and large cerebral vessels and cerebral aneurysm.

Materials and Methods: Twenty-seven patients with either arterial stenosis in cervical or intracranial
major vessels(n=18) or cerebral aneurysm(n=8) or both(n=1) were examined with both MRA and conventional
angiography(CA). MRA was performed with 3D TOF technique with magnetization transfer suppression at 1.5T
system(Magnetom, Siemens, Germany);both intracranial MRA and cervical MRA in 16 patients, intracranial
MRA only in the remaining patients. For evaluation of arterial stenosis, 32 carotid bifurcations and 383
segments of intracranial major vessels were assessed in blind fashion, and were compared with those of CA.
Each arterial segment was arbitrarily classified into one of five grades(<10, 10-49, 50-74, 75-99, 100%) for ca-
rotid bifurcation and one of four(<10, 10-49, 50-99, 100%) for intracranial vessels. For aneurysm, its location,
size, shape and direction were compared.

Results: For arterial stenosis, concordance rate between MRA and CA was 88%(28/32) in carotid bifurcation
and 89%(340/383) in intracranial vessels. All discordant cases were overgraded on MRA. For aneurysm, 7 of 9
were demonstrated on both MRA and CA, one of which was partially demonstrated on MRA. One of the other
two patients showed aneurysm only on MRA, whereas the remaining one revealed aneurysm only on CA.

Conclusion: MRA may be performed as a screening test for occlusive disease of cervical and major intra-
cranial vessels and cerebral aneurysm. '

Index Words: Cerebral blood vessels, stenosis or obstruction
Cerebral blood vessels, aneurysm
Magnetic resonance(MR), vascular studies
Cerebral angiography
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