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Angiographic Analysis of Hemorrhagic Cerebral Arteriovenous Malformations

Jin Yang Joo, M.D., Dong Ek Kim, M.D., Byung He Jin, M.D,,
Seung Kon Huh, MD, Kyn Sung Lee, M.D, Kyu Chang Lee, M.D.

Department of Neuresurgery, Yonsei University, College of Medicine, Seoul Koreq

The authors siudied angiographic features in relation to risk of hemorrhage in 102 cerebral
arteriovenous malformations{AVM’s). Statistical analysis demonstrated that AVM’s with follo-
wing characteristics had high risk of hemorrhage : 1) small nidus ; 2) deep, posterior fossa,
cortico-callosal, cortico-ventricular location ; 3) one or two draining veins ; 4) deep venous
drainage 5 5) high grade stenosis of major venous drainage. The authors suggest that as the
venous drainage systemn is significantly associated with the risk of hemorrhage in AVM’s, careful
preoperative angiographic evaluation of the venous drainage system is mandatory for decision
making in the management of patients with AVM’s,

KEY WORDS : Arteriovenous malformation - Hemorrhage © Venous drainage.
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Table 1. Age and clinical presentation in 102 cere-
brat arteriovenous malformations(AVIM's)

Age Clinical Presentations Totd
(years) Hemorrhage Seizure Diplopia

0= 9 3 3
10—19 13 5 1 19
20—29 19 7 26
30—39 22 9 31
40—49 12 5 17
50—59 4 2 6

Total 73 23 1 102

Table 2, Treatment modalities in 102 cergbral arte-
riovenous malformation(AVM's)

No. of Cases

Resection 50
Radiosurgery 51
Linear accclerator 17
Gamma knife 34
Embolization* alone 1

*Embolization was performed as adjuvant therapy in

46 cases
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Table 3. List of factors analyzed in 102 cerebral arte-
fovenous malformation(AVM's)

Feceding artery
Aneurysi
Nidus
Size
Loca.uon(topogmphlc type)
Pouch
Draining Vein
Number
Locaton
Stenosois
Pouch '

160 1 88
[0 Hemorrhage
80
a B No Hemorrhage
8 &
5 :
s @ 61(69%)
20 4
o B oo =
. Aneurysm Present Aneurysm Absent
Fig. 1. Rate of hemorhage related o the presence of

associated aneurysm. There was no statistical
difference in the frequency of hemorhage be-
ween o groups. |
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Fig. 2. Rate of hemorrhage related to the size of nidus.
There was significant statistical difference in the
frequency of hernorrhage between the group
of small nidus and the groups of medium or
large nidus.

[J Hemorrhage

Ne. of Cases
S

G 5(63%)
Nidal Pouch Present

Nidal Pouch Abscnt

Fig. 3. Rate of hemorrhage related to the presence of
nidal pouch. There was no statistical difference
in the frequency of hemorrhage between two
Qroups. o
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[3 Hemorrhage

No. of Cases

Venous Pouch Present

Venous Pouch Absent

Fig. 4. Rate of hemorrhage related to the prasence of
venous pupch. Though the frequency of hemor-
rhage was higher in the group with verous
pouch, the difference between the two groups
was not sigificant,

terior fossa, cortico-caflosal, deep R cortico-ventricu-
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Zole FAAeE #2139 (Table 4).
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Table 4. Relationship between lopographic type* and hemorhage in 102 cerebral arteriovenous malforma-

tions(AVM's)

Type Number of cases  Number of hemorrhage Percent of hemorrhage(%)
Cortical 10 6 60
Cortico-subcortical 10 20 50
Cortico-callosal 12 11 g2t
Cortico-ventricular 12 10 83t

Choroidal 1 1 100

Decp 16 14 gst

Posterior fossa 11 11 100t

?Signiﬁcandy higher raze of hemorrhage compared to corical or cortico-subcortical type.
p<C0.05
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[0 Hemorrhage
46
B No Hemorrhage

30
26

No. of Cases
[¥5)
b

Superficial v.

Deep &
Superficial v.

Deep v.

Fig. 5. Rate of hemorrhage related to the draining sys-
tern. The frequency of hemorrhage was higher
in the AVM's which drained to the deep vein
orly. The difierence was significant between the
group with deep vein only and the other two
groups. V.=vein.
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[0 Hemomhage
B No Hemorrhage

Mo. of Cases

Patent -

Stenotic

Fig. 6. Rate of hemoarrhage related to the patency of
draining vein. There was statistical diffenence
in the frequency of hemorhage between the
group with venous stenosis and the group with-
out verous stenosis.

] Demorrhage
# No Hemorhage

No. of Cases

3 or more

p
Nuenber of draining vein

Fig. 7. Rate of hemaorrhage relaied to the number of
draining vein. The frequency of hamorrhage was
figher in patients who had singte or two draining
veins than in patients who had more than two
draining veins. The difference was significant be-
tween the group with single or two draining
veins and the group with more than two draining
veins. :

No. of Cases
a2
bl

Small Medium Large

Fig. 8. Number of draining veins according to the size
of ridus. The frequency of single draining vein-
was higher in small nidus than the other nidi.
The difference was statistically significant. '
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