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Radiological Evaluation of the Intracranial Arteriovenous Malformation

Sang Soo Kim, M.D., Jae Ryang Juhn, M.D., Soek Jin Choi, M.D., Jong Deok Kim, M.D.,
Tchoong Kie Eun, M.D., Duck Hwan Chung, M.D.

Department of Diagnostic Radiology, College of Medicine, Inje University Pusan Paik ‘Hospital

A Study of 33 patients with intracranial arteriovenous malformations were done to analyze the relationship bet-

ween the size of the nidus and the type of arteriovenous malformation, the pattern of hemorrhage, and secondary

findings.

The diagnosis was established by means of cerebral angiography. which in all cases showed the type and size

of the nidus. feeding arteries, and draining veins. In 31 cases, computed tomography was used for the evaluation

of hemorrhagic patterns and other findings.

Among the findings of computed tomography. the hyperdense lesion on the precontrast scan was most frequent-

ly(51.6%) noted. Among the hemorrhagic patterns intracerebral hemorrhage was the most common. Other findings

such as mass effect by the hematoma, perilesional low density and calcifications were occasionally noted.

The most frequent size was the medium size between 2-4cm. All AVM nidus were of the plexiform type. Intracranial

arteriovenous malformation were fed most frequently from the middle cerebral artery and drained in to the surface

veins.

The associated diseases were thromboses(2 cases) and an atherosclerotic occlusion(1 case) of the common carotid

artery, Moyamoya disease(1 case) and an aneurysm of the basilar artery(1 case).

Index Words: Brain computed tomography 10.1211
Brain angiography 178.1248

Brain arteriovenous malformation 178.759
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Fig. 1. Typical arteriovenous malfor-
mation. Focal hyperdense lesion in
the left temporal lobe(a) shows vessel
like strong contrast enhancement
after injection of contrast medium(b).
On the left carotid angiogram, tangl-
ed vascular structure is noted that
supplied by a branch of middle
cerebral artery and draining to cor-
tical vein(c-d).
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Fig. 2. The precontrast computed
tomography scan shows isodense le-
sion in the right parietal region(a), but
the postcontrast scan demonstrates
typical vessel-like structures in the
same lesion(b). The right carotid
angiograms show the pial-plexiform
type arteriovenous malformation fed
from the middle cerebral artery(c-d).
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Table 1. CT Findings of Intracranial AVM
Postcontrast finding
E(-) CE(+) CE(+) Total(%)
Precontrast finding
Hyperdense lesion 16(51.6)
Hyperdense only 0 7(7) 0 7
Hyperdense + hemorrhage 0 7( 5) 0 7
Hyperdense + equivocal hemorrhage (0] 1( 1) [0} 1
Hyperdense + calcification 0 1( 1) 0 1
Isodense lesion ’ 3( 9.7)
Isodense (0] (0] 1 1
Isodense + hemorrhage 0l 2 0 2
Hematoma only 12 0 0 12(38.7)
Total 12 18(14) 1 31

() : Case of identified feeding artery or draining vein on the contrast-enhanced CT scan
CE(-) : No ehhancement, CE(+) : enhancement, CE(+) : Equivocal enhancement
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Fig. 3. The precontrast computed
tomography scan shows slightly high
density with calcification in the
posterior parietal area(a). The
postcontrast scan demonstrates the
prominent enhancement with vessel-
like structures(b). The cerebral
angiograms show diffuse type
arteriovenous malformation that fed
‘ from middle cerebral artery, super-
/ ficial temporal artery of external

carotid artery(c-f). So this
arteriovenous malformation was con-

‘ firmed pial-dural type.



Table 2. Hemorrhagic Patterns and Locations on the CT
Finding of Intracranial AVM

Patterns No.
ICH 19 (61.3%)
Lobar 12
Corpus callosum 1
Basal ganglia/thalamus 6
Associated SAH 4
Associated IVH 7
IVH only 2 (6.5%)
Equivocal 1 (3.2%)
None 9 (29.0%)
Total 31*(100.0%)

* Of 33 patients, CT scan was not obtained in 2 patients.
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Table 3. Locations of Intracranial AVM

Locations No.

Supratentorial
Parietal
Parietoocipital
Paraventricular
Basal ganglia
Frontoparietal
Occipital
Frontal
Temporal
Temporoparietal
Thalamus
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Corpus callosum
Infratentorial

Cerebellar 2
At Total 33
w3 W (nidus)g 5 & o, ¥4V A A=
338 % 258(75.8% )l A & i, 19 Folge
| 5> SRLh 8 R A EQ%J‘; ! FANTE Table 4. Patterns of Nidus of Intracranial AVM
vk 9ol7 A9+ A, v F el (Diffuse type)
£ sd2A 277t Mid FEE ol HEANYY Patterns of Nidus
oA 25 Qo Table 4). Size of AVM(cm) Single Multiple Diffuse Total
gAsue x5 214, FHEY 1344, A Micro(<1) 2 0 0 2
o 10704, 71E 570 2T Table 5). Small(1 - 2) 8 Y 0 8
SZAue 12 A (surface vein)©] 2270 2(66.7% )2 Moderatte(d - 4] 10 9 " e
A A wekar, A9 3 9 (subependymalvein) o] 97l A& e a 4 ' &
S R SRR SRIRPEI = Giant(>6) 0 0 1 1
(27.2%), °ol & ZFAA FE5E 857 2704(6.1%) g o8
Total 25 0]
A tH Table 6).
Table 5. Feeders of Intracranial AVM
Feeders No. Feeders No.
ACA 10 PCA 13
Pericallosal 8 Post. choroidal 5
Callosomarginal 2 Parietooccipital 4
Frontooribital 1 Thalamoperforating 3
Inf. internal parietal 9 1 Post. pericallosal 3
MCA 21 Ant. choroidal 3
Frontal opercular 7
Lenticulostriate 5
Angular gyrus 4 AICA 1
Ant. parietal 2 SCA 1
Post. parietal 2
Obitofrontal 1
Post. temporal 1

ACA : Anterior cerebral artery, MCA : Middle cerebral artery,
PCA : Posterior cerebral artery, ECA : External carotid artery
AICA : Anterior inferior cerebellar artery, SCA : Superior cerebellar artery
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Table 6. Draining Veins of Intracranial AVM

Draining veins No.
Surface vein 22(66.7%)
Parietal ascending 7
Vein of Rolando 6
Vein of Trolard 4
Occipital ascending 4
Frontal ascending 3
Sylvian 3
Petrosal 2
Vein of Labbé 2
Dorsal callosal 1
Lat. mesencephalic 1
Inf. occipital 1
Subependymal vein 9(27.2%)
Vein of Rosenthal 6
Thalamostriate 2
Septal 1
Post. pericallosal 1
Vein of Galen 1
Surface vein + Subependymal vein 2( 6.1%)
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