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Summary: The main aim of the treatment of ruptured cerebral arteriovenous malformations (AVMs) Key words:

is to prevent rebleeding. We analyzed the rate and the timing of re-hemorrhage of ruptured * cerebral arteriovenous
cerebral AVMs in a consecutive series of patients admitted to our institute. The total number of malformation
patients was 127 (79 males, 48 females), admitted in our university hospital from 1979 to 2009. * hemorrhage
Hemorrhagic and non-hemorrhagic presentation was recorded in 68 and 59 cases, respectively. * hematoma

The AVMs were diagnosed with catheter angiography, magnetic resonance imaging or enhanced * acute phase

computed tomography. Spinal AVM, dural arteriovenous fistula, cavernous malformation and

venous angioma were excluded.
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The data of patients admitted to our hospital before 2008 were searched retrospectively,
(Jpn) 41: 21-26, 2013

whereas data from patients admitted from 2008 and later were subjected to prospective tracing
surveys, and the location of nidi, treatment modality, timing of hemorrhage after the onset and
neurological outcomes were investigated. We specially focused on the re-hemorrhagic rate in the
acute phase and analyzed the data minutely. Re-hemorrhagic risk decreased 400 days after the
first hemorrhage and became constant. Re-hemorrhage during the follow-up period seems to be
one of the causes of neurological deterioration, but re-hemorrhage in the acute phase did not
result in a significant incidence of mortality.

Early re-hemorrhage of cerebral AVMs was not considered as frequent or catastrophic as
ruptured aneurysms. Our clinical data support our treatment strategy of avoiding aggressive early
treatments for ruptured cerebral AVMs.
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Table 1 Patients’ background (total registrants)

Gender male 79
female 48
Age
00-09 4
10-19 26
20-29 23
30-39 26
40-49 16
50-59 17
60-69 10
70-79 5
80-89 0
Symptom of onset
hemorrhage 68
epilepsy 31
headache 12
incidental 9
others 7
Size of nidus (mm)
<30 85
30 = 60> 32
60 = 10
Grading (Spetzler-Martin)
| 31
Il 39
1] 29
\% 20
v 8
Follow up period (years)
0-09 18
10-19 27
20-29 26
30-39 11
40-49 1
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Fig. 1 Re-hemorrhage free survival rate of conservative group.
The Kaplan-Meier survival curves are shown, all the
patients of conservative group (N=22) are stratified by
re-hemorrhagic event. Re-hemorrhagic risk decreases 400
days after initial hemorrhage then becomes constant after
initial hemorrhage.
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Fig. 2 The influence of re-hemorrhage in acute phase.

Within 24 hours: N=1

case 1. mRS 0 —1
Within seven days: N=3

case 2. mRS 1 —1; case 3. mRS 1 — 2; case 4.

mRS 5 —6
The influence of re-hemorrhage on neurological
worsening by using modified Rankin Scale (mRS).
The mRSs before and after re-hemorrhage are
shown. The influence of re-hemorrhage in whole fol-
low up period seems to be one of the main causes
of the neurological deterioration; however, the influ-
ence of re-hemorrhage in acute phase seems to be
not so fatal.
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Table 2 AVM characteristics in patients with re-hemorrhage in acute phase

Location S-M . Size of
Case  Age Gender . Feeder Drainer )
of nidus grade nidus
. anterior parietal . .
Case 1 31 M L. parietal Il " pane ascending cortical 15 mm
posterior parietal
ericallosal ascending cortical
Case 2 49 F corpus callosum 1l P . : 9 5 mm
post. pericallosal pericallosal
pericallosal ICV
Case 3 48 M R. cingulate gyrus I post. pericallosal lat. mesensepharic 5 mm
parieto-occipital ascending cortical
temporopolar .
porop Sylvian, Labbe
Case 4 61 M L. temporal vV anterior temporal 35 mm
. Trolard, ICV
middle temporal
Table 3 AVM characteristics in patients who received hematoma evacuation in acute phase
Interval
_ _ Nidus nterva Nidus _ _
Location S-M . Size of o between . Initial Final
Case | Age Gender X Feeder Drainer extirpation extirpation X
of nidus  grade nidus 1st and 2nd . findings outcomes
(2nd stage) ) (final)
operation
L. ant. temporal hypocampal, lat. atrial ~+surgery right mRS 1
Case L. temporo X i X sub-total
26 M . ] L. post. temporal inferior ventricular 10 mm . . 13 days total homonymous homonymous
1 occipital . K X X extirpation X X R X .
L. internal occipital Rosenthal, ascending cortical extirpation  hemianopsia  hemianopsia
R
Case ioi : - . sub-total Fsurgery m 3.3 )
9 12 M L. occipital ] L. parietooccipital  ascending cortical 30 mm extirpation 21 days sub-total coma hemiparesis 3/5
XTI I
P extirpation dysphasia
. . left
Case R. middle internal X total same X . mRS 2
13 M R. frontal | Rolandic 5 mm L 13 days hemiparesis . .
3 frontal extirpation as follows 5 hemiparesis 4/5
L. angular right mRS 1
Case " ) ’ . sub-total same
35 M L. occipital Il L. parietooccipital  ascending cortical 15 mm . . 34 days homonymous homonymous
4 o extirpation as follows ) ; . .
L. caicarine hemianopsia  hemianopsia
I SCA R ) h -
Case b‘\ SC : svupervlor verm\an sub-total +embolization MRS 1
1 F cerebellum I bil. AICA bil. inferior vermian 30 mm L 27 days +RT total  coma .
5 X X extirpation X cerebellar ataxia
bil. PICA bil. precentral cerebellar extirpation
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Table 4 Summary of reported surgical case series in acute phase for ruptured cerebral arteriovenous

malformations

'5:)" h:riragtixa Nidus Pre-operation findings Post-operation outcomes
Steude(1992)" 6 yes yes coma 6 survived 6
Jafar (1994)% 10 yes yes 8 no 2 decerebrated 4, lethargic 6 GR/MD 9, SD 1
Puzzilli (1998)" 10 vyes yes GCS<10: 5, GCS=10: 5 excellent 1, good 6, D 3
Kuhmonen (2005° 49  vyes ves T;”;Hfj; 45 6% GR 55%, SD/D 45%
Pavesi (2009)"" 27  vyes yes GCS<8: 16, GCS=8: 9 GR/MD 23, SD 2, D 2

Abbreviations: GR: good recovery; MD: moderate disability; SD: severe disability; D: dead
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