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Table 1. Topographic Analysis of Brain Arteriovenous Malformation

Nonhemorrhagic group(%)

Topography Hemorrhagic group(%) Seizure Headache and Total
neurologic deficit
Cortical 5 (62.5%) 2 (25.0%) 1 (12.5%) 8
Cortico-subcortical 25 (59.6 %) 14 (33.3%) 3(7.1%) 42
Cortico-ventricular '3 (42.9%) 4 (57.1%) 0( 0.0%) 7
Cortico-callosal 9*(90.0%) 1 (10.0%) 0( 0.0%) 10
Deep-seated 13*%(76.5%) 3(17.6%) 1( 5.9%) 17
Choroid plexus 1(100.0%) 0( 0.0%) 0( 0.0%) 1
Total 56 5 85

*p <0.05

Table 2. Number of Feeding Arteries and Draining Veins in Brain Arteriovenous Malformation

No. of feeding arteries Hemorrhagic group(%) Nonhemorrhagic group(%) Total
1 21 (77.8%) 6 (22.2%) 27
2 15 (65.2%) 8 (34.8%) 23
multiple ( > 3) 20 (57.1%) 15 (42.9%) 35
No. of draining veins Hemorrhagic group(%) Nonhemorrhagic group(%) Total
1 37*(72.6%) 14 (27.4%) 51
2 14%(73.7 %) 5 (26.3%) 19
Multiple ( > 3) 5 (33.3%) 10*(66.7 %) 15
Total 56 29 85

*p < 0.05
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Table 3. Type of Arterial Feeding and Venous Drainage in Brain Arteriovenous Malformation

Type of arterial feeding Hemorrhagic group(%) Nonhemorrhagic group(%) Total
birect feeders only 33 (70.2%) 14 (29.8%) 47
Indirect feeders only 10 (83.3%) 2 (16.7%) 12
Mixed 13 (50.0%) 13 (50.0%) 26
Type of venous drainage Hemorrhagic group( %) Nonhemorrhagic group(%) Total
Superficial vein only 36 (60.0%) 24 (40.0%) 60
Deep vein only 9*(100 %) 0( 0.0%) 9
Mixed 11 (68.8%) 5 (31.2%) 16
Total 56 29 85
*p < 0.05

Fig. 1. 23 year-old male patient prese-
nted with hemorrhage revealed deep-
seated type brain arteriovenous malfor-
mation.

a. Sagittal T1-weighted MR image shows
deep-seated arteriovenous malformation
draining into the deep venous system.

b. Venous phase of left internal carotid in-
jection in lateral view shows deep venous
drainage through internal cerebral vein
and straight sinus.
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o, 284 FA4L A4 715 2AsKCh BAH £ EA 1004 300 71 9] A TAA FA L] Ede] &
o] H23F 71-& SPSS package programS ©]-4-3}o] ofal 3 = o] A% 30, v|EE e A -Foll= 20

standard chi-square testZ A}-8-3}5ic}. ol ThAa Fubslel ot BA A oo+ glsith
4 o} i ZA Sl SEHUE
dY A FFAL HAAF 65.9%2] AP A FHo
Al 9l oA B o A Y ¥ 7|9HE FAE Yddlgd e, v E
Aulo A= 1.2: 12 FAel A 7 2 A IS B2 A S-S 2]l 341%F el 7o) 282% (v &8 19
QA WY FAe ghxle] FF AL 274 g A8 B 828%) = 7P Bsith

Table 4. Other Angioarchitectural Characteristics of Feeding Arteries in Brain Arteriovenous Malformation

Feeding artery Hemorrhagic group(%) Nonhemorrhagic group( %) Total(%) ——
(n=56) (n=29) (n=85)

Feeding a. stenosis 4(71%) 3 (10.3%) 7( 8.3%) N.S

Associated a. aneurysm 10 (17.9%) 3(10.3%) 3 (15.3%) N.S

Angiomatous change 6 (10.7 %) 7¢(24.1%) 13 (15.3%) N. S

Dural supply 5( 89%) 7%(24.1%) 2 (14.1%) <0.05

N. S—not significant
* : statistically significant
¢ : p=0.0513

Fig. 2. 36 year-old female patient pres-
ented with seizure revealed dural supply
in brain arteriovenous malformation.

a. Left external carotid injection in lateral
view in a patient with cortico-subcortical
lesion shows dural arterial supply to the
nidus(arrow).

b. Left internal carotid injection in lateral
view in same patient shows.

large AVM fed by parietal branches of
ACA and MCA.

Fig. 3. Same patient in Fig 2. showed
angiomatous change in brain arteriov-
enous malformation.

a) Early and b) late phase of left internal
carotid artery injection in lateral view
shows angiomatous change(arrows).
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Table 5. Other Angiographic Characteristics of Draining Vein in Brain Arteriovenous Malformation

Draining vein

Venous stenosis
Venous ectasia
Venous thrombosis
Venous kinking
Venous aneurysm
Venous hypertension

Hemorrhagic group(%) Nonhemorrhagic group(%) Total(%)
(n=56) (n=29) (n=85) RS
30%(53.8%) 10 (34.5%) 40 (47.1%) <0.05
13 (23.2%) 10 (34.5%) 23 (27.1%) N. S
3( 5.4%) 0( 0.0%) 3( 3.5%) N. S
14 (25.0%) 11 (37.9%) 25 (29.4%) N. S
18%(32.1 %) 5(19.2%) 23 (27.1%) <0.05
5( 8.9%) 8%(27.6%) 13 (15.3%) <0.05

N. S —not significant
* : statistically significant

Fig. 4. 44 year-old male patient pres-
ented with hemorrhage revealed draining
vein stenosis in brain arteriovenous mal-
formation

a. Right frontal arteriovenous malfor-
mation.

Venous phase of right internal carotid ar-
tery injection in lateral projection shows
cortical draining veins with stenotic
portion(arrows).

b. Sagittal T1-weighted MR image of right
frontal arteriovenous malformation shows
hemorrhage in area of venous stenosis.
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o Bo] velhd 2718 B9 tH(Table 4) (Fig. 2, 3). HExTo A BA A 22 {314 o Bt (Table 5)
(Fig. 4-6).

2. 249 F44 3, v AN g4, 14, ¥4,

AT AF 2D ksl ANA 18] {5 ul, o] z77] 2 AY Pde] {7

&A= 2] 44 ¥ A (stenosis) 9= 409 (47.1% 8] =7]+& 2cm o343l smallFo] M4 Wk, thg-o)
oA #ia=Egledl 28-S B3l FATNA o] "3 “4 medium, large®] o]t 3] 27|17} 2cm ©]3}2] small
A= FATH 2 {7 Aol & el dTh 24 FollAME FEE B &7} Bk, 4em o)Akl largedol
o] njAFH oz &g A9 234(27.1%) A FF A HEETAA F2 UEE BgoH F 39 EFd
HAAL, v Ed T F o iista At A ez A BASA R {07 Ao E el o] W
frolg 2ol glddoh &A% e A (thrombosis) (intranidal pouch)-2 134(15.3%) <] A}l A A= ]
< ETNAT 341(54%)N A4 FA=E A= 227 2, FAFHSE FosiA EEFA o] w3 B
BT 71 v Zof| A= FATH o2 {23 2po]7) ¢l = 27& B9k (Table 6) (Fig. 7).
Aok FEA e v AAFEQl 72 2599 (29.4%) N A ol el AFE T B I4d EEAN A= A A

Bl MEETOA F o 0Ws] BARE AAD W 9D —HFeo] I L 2 3
Bgon T F Aololi FASALE fol@ Aol B ATHOR 418 ARAL RAT, HYHFAAL AT
Jal 3l

o

2= =] stk =AW AR FWFE 234 (27.1%) =
oA FAFUIL, FETANA A WG, F =
Atolell = BAIH 2 fo7 Aol7} ANk T = A 9
B3 w¥ghe] 272 134(15.3%) A #F =, vE o

Table 6. Size of the Nidus and Intranidal Pouch in Brain Arteriovenous Malformation

. . Hemorrhagic group(%) Nonhemorrhagic group(%) Total(%) p-value
Nidus size
(n=56) (n=29) (n=85)
Small ( { 2cm) 30%(78.9%) 8 (21.1%) 38 (44.7%) <0.05
Medium (2 —4cm) 22 (66.7 %) 11 (33.3%) 3 (38.8%) N. S
Large ( ) 4cm) 4 (28.6%) 10%(71.4%) 4 (16.5%) < 0.05
Intranidal pouch 11%(19.6 %) 2(6.9%) 3 (15.3%) < 0.05

N. S —not significant
* : statistically significant

Fig. 5. Venous aneurysm in brain arteriovenous malformation.

a. Early (left) and late right phase of right internal carotid injection in lateral view. Right parietoccipital lesion shows cortical ve-
nous drainage and venous aneurysm(arrow).

b. Axial T1-weighted image shows hemorrhage around venous aneurysm and extension to intraventricular hemorrhage.
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Fig. 6. Associated venous hypertension in
brain arteriovenous malformation.

Late phase of the right internal carotid in-
jection in lateral view shows delayed ve-
nous drainage.

Fig. 7. Intranidal aneurysm in brain
arteriovenous malformation.

Left vertebral artery angiogram in lateral
view.

A small intranidal pouch was demonstr-
ated at the nidus site(arrow).
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Angioarchitecture of Brain Arteriovenous
Malformation and its Clinial Correlation

Young Hoon Ryu, M.D., Dong lk Kim, M.D., Jae Joon, Chung M.D.,
Tae Sub Chung, M.D., Jung Ho Suh, M.D., Kyu Chang Lee, M.D."

Department of Diagnostic Radiology, Neurosurgery’, Yonsei University, Medical college, Seoul, Korea

Purpose: To analyze angioarchitecture of arteriovenous malformations(AV malformation) in order to clarify
the angiographic risk factors for intracerebral hemorrhage and other nonhemorrhagic symptoms.

Materials and Methods:Eighty-five patients with angiographically-proved brain arteriovenous malfor-
mation were included in this study. Retrospective review of clinical history and angiography was done.
Topographic analysis and evaluation of 17 angioarchitectural characteristics were conducted.

Results: Deep-seated and cortico-callosal type, small nidus size, intranidal pouch, one draining vein, deep
venous drainage only venous stenosis and venous aneurysm were the most discriminating or predictive
characteristics of hemorrhage in brain arteriovenous malformation. And those with large nidus size, dural
supply and venous hypertension were correlated with nonhemorrhagic symptoms such as seizure , headache
and neurologic deficit.

Conclusion:Detailed analysis of the angioarchitecture of brain arteriovenous malformations is needed to
identify the features that are correlated with prognostic implications for the treatment of patients with AV
malformations.

Index Words : Arteriovenous malformations, cerebral
Carotid arteries, angiography
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Significant and exciting changes have occurred in
the structure, management and philosophy of the
ISR toward a modern and effective society as befits
its worldwide responsibility. Secondly, the Inter-
national Commission on Radiological Education
(ICRE) has been formally incorporated into the
management structure of ISR, and this will now
provide an enhanced format and change in activity
benefiting both.

ICR Singapore 1994. This was an extraordinarily
successful congress, the last of the old style, with
enormous credit to radiology in general and in par-
ticular to Professor Lenny Tan the Congress Presi-
dent. Therein occurred sweeping changes at the
ISR Councilor Meeting, relative to the ISR consti-
tution, mandate, management structure, meeting
format and educational philosophy.

ISR Executive Committee 1994-98. At the Inter-
national Committee Meeting at the ICR ’'94 in
Singapore the following Executive Committee was
chosen for 1994-98:President L. Tan, Vice-President
D. Harwood-Nash, Secretary General C-G Standert-
skjold-Nordenstam, Treasurer J. Marasco, Chair-
man Radiodiagnosis J. Burhenne, Chairman Radi-
ooncology M. Abe. National representatives;M.
Abdel Wahab(Egypt), S. Banerjee(India), G, Cerri
(Brazil), L, Dilla Palma(ltaly), P. Gerhardt(Germa-
ny), G. Klempfner(Australia), J-F Moreau(France).
At its meeting in June 1994 in Frankfurt, the Execu-
tive Committee has with aggressive and far reac-
hing proposals, established a sound financial foun-
dation for the ISR.

ICR ’96 It received proposals for future new ICR
sites from a number of national societies and it de-
cided that the ICR 96 will be held in Beijing, China
and the venue of ICR ’98 will be New Delhi, India.

Starting in ICR ’96 International Congresses will be
every two years and with a new format, concentrat-
ing particularly on up to date and basic post-gradu-
ate education. They will be organized by the Int-

ernational Society of Radiology together and in
close cooperation with the local radiological so-
ciety. The focus will be a comprehensive edu-
cational program and will include the best lecturers
worldwide. There will be a limited section of prof-
fered papers and posters. The technical exhibit will
also be limited.

The preparations for the ICR ’96 in Beijing have
already started, and it is the hope of the ISR that
this new format is going to be a success and that
radiologists from all over the world will attend.

ICRE’s new profile In Singapore Prof. Anne G.
Osborne(USA) was elected the new Chairman of
the International Commission of Radiological Edu-
cation. The ICRE will play an increasingly active
role in global education, including cooperation with
already existing centres and establishing new ISR
teaching accivities and sites, together with the new
congress format A register of international events
concerning radiological education will be estab-
lished and distributed by the ICRE.

ISR Newsletter. The ISR Newsletter will appear
regularly twice a vyear in the January and
September issues of major radiological journals
worldwide. It will also be sent to the heads of the
national delegations for distribution within the
national societies. The Newsletter will contain rel-
evant information on ongoing projects within the In-
ternational Society of Radiology. Input and
comments are encouraged.

As Vice-President of the ISR, Prof.
Harwood-Nash, will be the Editor.

Derek

Address. ISR Newsletter:Editor Prof. Derek C.
Harwood-

Nash care of and together with the ISR Secretariat:
Sceretary General C-G Standertskjold-Nordenstam,
Department of Radiology, Helsinki University Cen-
tral Hospital, Meilahti clinices, FIN-00290 Helsinki,
Finland, phone 358 0471 2480, fax 358 0471 4404
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