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Fig. 1. Right thalamic AVM

a. Sagittal 2-D PC MR angiogram(MRA) with VENC 20cm/sec(left), 50cm/sec(middle), and 80cm/sec(right). 2-D PC MRA with
VENC 20cm/sec highlights slow and medium velocity venous structures{small arrow) and nidus(arrow head), and VENC 80cm/sec
yields image of the feeding arteries(large arrow) and high velocity veins.

b. Sagittal 3-D PC MR angiogram shows nidus, feeding artery, and draining deep vein in a manner analogous to CA(C). Sraight
sinus is also shown.

c. Right carotid angiogram(lateral view) shows right thalamic AVM fed by right MCA and drained into internal cerebral and basal

veins.
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Fig. 2. Left parieto- occipital AVM with subacute ICH (intra-
cerebral hemorrhage). Axial collapsed 3-D TOF MRA(a) and
spin echo images cannot visualize actual nidus due to no sig-
nal difference between nidus and ICH, but 3-D PC(b) well
depicts nidus(arrow) by background subtraction of ICH. Left
internal carotid arteriogram(c) in the a-p projection demons-
trates AVM fed by left middle cerebral artery.
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Table 1. Parameters of MRA Scanning

TR TE FA MAT FOV VENC NEX
(msec) (msec) (degree) {cm) (cm/sec)
2D TOF 40 Minimum 40—50 256 %192 18—20 1
2D PC 21 Minimum 20 256192 18—20 20, 50, 80 2—4
3D TOF 24 6.9 15—20 256 %128 18—20 1
3D PC 24 6.9 15—20 256x128 18—20 1
Note: TR=repetition time, TE=echo time, FA=flip angle, MAT=matrix number, FOV=field of view,
VENC=velocity encoding, NEX=number of excitation
Table 2. Number of Feeding Artery and Draining Vein as Assessed by MRI, MRA, and CA
MRI MEA CA
Patient 3-D TOF 3-DPC = ————
A DV SV A DV SV A DV SV A DV SV
1. 3 R 1 1 0 1 1 0 1 2 0 1 2 0
2. 53 ' F 2 0 2 2 0 2 2 0 4 2 0
3 16 " F ? ? ? 1 ? 0 1 1 0 ND
4. 34 | F 1 ? ? 2 1 0 2 1 0 2 1 0
5. 28 I F ? 1 0 2 1 ? 2 2 0 2 0
6. 565 / M ? 0 1 ? 0 0 ? 0 1 ND
7. 870 F ND 1 0 1 1 0 2 1 0 2
8 36 / F ? 1 0 2 1 0 3 2 0 4 2 0
9. 47 /| F ND 1 0 i 1 0 2 1 0 2
10. 34 / F 2 1 1 3 1 0 3 1 1 4 1 1
Note:ND=not detectable, A=artery, DV=deep vein, SV=superficial vein
Table 3. Number and Anatomical Consistency of Feeding
Arteries and Draining Veins as Assessed by MRI and MRA,
Compared to CA . al &

MRA
MRI CA*
3-DTOF 3-DPC
Feedi ng arteries 2 6 6 8
Draning veins 1 1 8 8

Note:*=Number of AVM with performed CA except cryptic
AVM among them.

ol 4] 64 (43%), 3-D TOF7|3& A}-88 MRAe| 4] 7¢]
(50%), 3-D PC7|¥]-& o] & MRAd| A& 114(78%) &
FAT 5 g, CAE A3 10619 745 MRI %
MRAd|A] FaEE= FE5A9e o} sji-gd AXE
CAdlA A== A wlwsigd 2w MRIAE 16
(10%5), 3-D TOF MRA-®| A4 14](10%), 3-D PC MRAS¢)|
2] 8991 (80%) 7} CAS] 7=} A x]5}te] {53 = 2] g}ote]
= 3-D PC7} §-81sdcH(Table 2, 3) (Fig. 5).
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ugko g 2% = gler] A7k L e} FF
o d3 & YUPE T8 CTHr o] 57t o= gl
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o] &o] i F=A =k A RHAH o2 o] &%= MRA
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(flow related enhancement) wjol] ¥3to] ¥he oo
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Fig. 3. Right thalamic AVM with intraventricular hemorrhage
(IVH}

a. Spin echo sagittal T1 -weighted images show nidus as a
tangled signal void areas in thalamic region. High signal in-
tensity lesion in the occipital horn of left ventricle depicts IVH.
b. 3 D PC MR angiogram(sagittal : upper, coronal :lower)well
depict feeding artery(small arrow), niduslarrow head), and
draining vein(large arrow) in a manner analogous to CAlc).

c. Right wvertebral angiogram in the lateral projection
demonstrates thalamic AVM supplied by right PCA and
draining into internal cerebral vein.

Fig. 4. Right parietal AVM .

a. Spin echo axial T1-weight imagel(left) and T2 -weight im-
agel(right) show tubular and round signal void lesions in right
parietal lobe. The lesion of iso-signal intensity on T1-weight
image and high signal on T2-weight depicts hemorrhagic foci.
b. 2-D PC sagittal(lateral) MRA with VENC 20cm/secl(left) and
50cm/sec(right) delineated enlarged feeding artery(small ar-
row) from MCA, niduslarrow head), and draining vein(large
arrow) in a manner analogous to CAlc). 2 D PC MRA with
VENC 20cm/sec shows good visualization of nidus and
draining veins, and VENC 50cm/sec well depict feeding artery.
c. Right carotid angiogram(A-P:right, lateral:left), depict
right parietal AVM supplied by right MCA and drained into
right cortical vein.
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Fig. 5. Left parietal AVM

a. Axial collapsed 3-D TOF MR angiogram delineates feeding
artery(small arrow) from left MCA and nidus(arrow head) in
the left parietal lobe, but can not visualize draining vein.

b. Axial collapsed 3-D PC MR angiogram well depicts nidus
(arrow head), enlarged feeding artery(small arrow) from left
MCA, and dilated draining vein(large arrow).

c. Left carotid angiograml(lateral view) shows parietal AVM
supplied by angular branch of the left MCA.
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Usefulness of Magnetic Resonance Angiography in
Intracranial Arteriovenous Malformation

Youn Hyeun Kim, M.D., Heoung Keun Kang, M.D., Jeong Jin Seo, M.D.,
Jae Kyu Kim, M.D., Woong Jae Moon, M.D., Hyon De Chung, M.D.

Department of Radiology, Chonnam University Medical School

Purpose: To evaluate clinical usefulness of magnetic resonance angiography(MRA) as a diagnostic modality
and for treatment planning of intracranial arteriovenous malformations(AVM).

Materials and Methods:In 14 patients with intracranial AVM which were confirmed by operations,
radiologic studies and clinical evaluations, magnetic resonance imaging(MRI), MRA and conventional
angiography(CA) were retrospectively reviewed with specific regards to nidus depiction, detectability of feeding
arteries and draining veins, and number and anatomic consistency of these vessles. MRA was obtained by 3-D
TOF, 2-D PC, and 3-D methods with adequate VENC selection.

Results: Nidus of AVM was well demonstrated in MRI and MRA, and no remarkable difference in detection
and size estimation of nidus among MRI, MRA and CA except 2 cases of associated intracranial hemorrhage, in
which 3-D PC MRA well depicted nidus that were not visualized on MRI because of subacute hemorrhage.
Feeding arteries were well demonstrated on 3-D TOF and 3-D PC MRA. Dilated draining veins were well
depicted on 3-D PC MRA by scannig with adequate VENC selection, and the results were no remarkable differ-
ence compared with the ones on CA.

Conclusion: MRA of a consecutive scan after MRI is a excellent modality for evaluation and treatment plan-
ning of intracranial AVM, and possible substitutive method for CA except for radiotherapy or transarterial
embolization.
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