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Clinical Study on the Intracranial Aneurysms and Arteriovenous Malformations
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Table 1. The incidence of cerebrovascular
disorders(Seoul National University Ho-
spital. 1957-1971.)

Diseases ILI:éeSOf per cent

Cerebral thrombosis 145 47.0
Cerebral embolism 2 0.7
Intracerebral hemorrhage 31 10.0
Subarachnoid hemorrhage 119 37.5
Hypertensive S. A. H. (1:1%) O%: :1‘D
Intracranial aneurysm 62 19.8
with S. A. H. 58 18.6
without S. A. H. @ a.2
Arteriovenous malformation 25 8.0
with S. A. H. 14 4.5
without S. A. H. av (3.5)
Unknown 28 8.4
Total 312 100
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Table 2. Age and sex distribution of patients with intracranial aneurysms and
arteriovenous malformations

ANEURYSM A V.M. TOTAL
AGE -
Fe- o Fe~ I Fe-

B No. | % |Mate| e [ S| No. [ % |mate| P [s.k | No. | % |nate Fe |s.®.
-9 [ ol ool o~ 2] 8|2 oMz2| 2| 23 2| o0lm2
0-19 0 0 0| 0 — | 2| 8/ 1| 1| 1 2| 23 1 C1
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5059 | 12 | 19.4 5 7 F L4 1 4 0 11IF1 | 13 15.oi 5 8 |F 1.6
6069 | 8 127, 3| 5 F17 0| 0| 0 } 0] — | 8 90 3 ] 5 |F 1.7
Total | 62 [100 [ 36 | 26 [M 1.5 25 [100 | 19 | 6 M3 87 [100 | 55 | 32 [m 17
* 8.R.: Sex ratio
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Table 8. Site distribution of all single intracranial aneuiystis

Sites of aneurysm No. ng c:&‘;a]ge Male Female Right Left
LC. A. 31* ‘ 46.2 11 20 16 15
Intracavernous 3 4.5 0 3 2 1
Ophthalmic artery 1 1.5 1 0 0 1
Below post. comm. a. 5 7.5 3 2 3 2
Region of post. comm. a. 20 30.0 7 13 10 10
Post. comm. a. to bifurc. 2 3.0 0 2 1 1
A.C.A. & A. comm. a. 17 25.4 13 4 - -
Proximal to ant. comm. a. 1 1.5 1 0 1 0
Ant. comm. a. region 16 23.9 12 4 - -
Distal to ant. comm. a. 0 0 0 0 0 0
M.C. A. 15** 22. 4 12 3 9 6
Proximal to main branching 3 4.5 2 1 1 2
Region of main branching 7 10.4 6 1 4 3
Distal to main branching 5 7.5 4 1 4 1
P.C.A, 3 4.5 1 2 2 1
Main trunk 2 3.0 1 1 1 1
Distal to main bifurc. 1 1.5 0 1 1 0
Vertebrobasilar system 1 1.5 1 0 1 0
Cerebellar 1 1.5 1 0 1 0
Total 67 100 38 29 29 22
* includes four multiple aneurysms
** includes one multiple aneurysm
Table 4. Multiple aneurysms
T Site of possible Site of other
Hosp. number_ﬁ Age | Sex ruptured aneurysm aneurysm
223993 44 Male Lt. IL.C.A. Lt. 1.C. A.
632222 38 Female Lt. I.C.A. Rt. M.C.A.
572200 36 Male Lt. Ant. Comm. A. Rt. LC. A.
587415 51 Female Rt. Ant. Comm. A. Rt. L.C.A.
609951 59 Female Lt. P.C.A. Rt. L.C.A.
Table 5. Cases of symptomatic unruptured aneurysms
Hosp. number Age Sex } Location Cranial nerves involved
Internal carotid artery-posterior communi-
226034 58 Female cating artery region 11
_ Internal carotid artery-intracavernous
356705 40 |Female portion I, v
Internal carotid artery-intracavernous
519855 64 Female portion I, v
Internal carotid artery-intracavernous :
594127 63 Female portion i
5 SR e WyRe W MERE formation)e] 1941(76%), WA EN—H YA E3F

15497185 He#5 %479 (anglomatous mal-  (carotid-cavernous fistula)7} 4], FAANLd] QL&
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Table 6. Site distribution of intracranial arterioverous malformations

No. of case male

Type of arteriovenous malformation female
Angiomatous malformations 19 14 5
Parietal 7 6 1
Frontoparietal 3 2 1
Frontal 1 0 1
Temporal 2 2 0
Para and periventricular 2 2 0
Occipital 1 1 0
Infratentorial 3 1 2
Combined aneurysm and A.V.M. @ @ 0
Carotid-cavernous fistula 4 3 1
Extra and intracranial A.V.M.. 2 1 1
Total [ 2520 | 18C20) 7

_Table 7 Frequency of mvolved arteries and veins in intracranial arteriovenous malformations

Name of artery 1 No. , Percentage , Name of veins ‘ No Percentage

A. C. A. 6 24 Sagittal sinus 9 36

M. C. A. 10 40 Int. cerebral vein 9 36

P. C. A. 3 12 Cortical veins 8 32

I. C. A. 5 20 Cavernous sinus 4 16

V-B system 3 12 Cerebellar veins 3 12

E. C. A. 2 8 Transverse sinus 1 4
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Table 8. History and symptoms of intracranial aneurysms
—TACA & ]
N LC A A COMM| MCA | P CA | Bl | o
History Symptoms (27 cases, cases, cases (1 cases
No. (%) | (17 ses) | Mooy | Moy | No-copy | (62 cases)
No. (%)

Headache 24(89. ) 15(88. 2) 9(64.3) 31000 1100 52(83.7)
generalized 9(33.3) 6(35.3) 6(42.9) - — 21040.9)
frontal 4(14.8) 6(35.3) 1.0 1(33.3) 1100 13(24. 4
parietal 0 0 1D ) 0 1.9
occipital 2 (1.4) 3(17.6) 0 1(33.3) 0 6(11. 0
unilateral 2 (7.4 0 17D 0 0 36G.7D
periorbital 7(25.9) 0 0 1(33.3) 0 8(17.6)

Disturbance of consciousness| 16(59.4) 14(82. 4 14100 1(33.3 1(100) 46(74.5)
cloudy 9(33. 3 4(23.5) 2(14.3) 0 0 15(33. 0O

Unconsciousness 7(25.9) 10(58. 8) 12(85.7) 1(33.3) 0 31(67.0)
less than 1 hour 3(11. D 2(12.8) 17D 0 1100 7(14.5)
1 hour-24 hours 2 7.0 2(12. 8 6(42.9) 0 0 10(22. 2)
over 24 hours 2 (7.4 6(35.3) 5(35.7) 1(33.3 0 14(31. 2)

Nausea & vomiting 13(18. 1 6(35.3) 6(43.0) 1(33.3 1(33.3) i 27(43. 8)

No. of S.A.H.

1 18(66.7) 12(70. 6) 11(78.5) 1(33.3 42(72.3)
2 3(11.D 4(23.5) 2(14.3) 2(66.7) 11(19-®
3 1G9 11D 1(100) 3G6G.D
4 2 (7.0 2 @.5

Interval btw. bleeding (includes all interval of repeated bleeding cases) [ 26
less than 1 week 1 l }‘ 138
1Wto2W 2 2 4 1 | 9(34.5)
2Wto4 W 4 4 1 2 1 ‘ 12(46. 0)
4 Wto8W 2 } 2 (7.6)
Over 8 W 2 \ 2 (7.6)
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Table 9. Signs of intracranial aneurysins
y ICA @D|AcA an|Mca ao|PcA (3)| Basit (1)) Total
igns
B No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
S.AH (4 23(85. 2) 17 (100) 14 (100) 3 (100) 1 (100) 58(93.5)
- 4(14.8) 4 (6.5
B.P. hypertension 10¢37. 0) 13(76.5) 9(64. 3 1(33.3) 1 (100D 34(55.0)
normotension 17(63.0) 4(23.5) 5(85.7D 2066.7) 28(45. 0
Consciousness
alert 13(48. 2) 1.9 2(14.3) 1(33.3) 17¢27.
drowsy 8(29. 6) 10(58.5) 4(28.6) 1(33.3) 23(37.1)
stupor 3311. 1) 4(23.5) 4(28.6) 1(33.3) 1 (100) 13(20. 1)
semicoma 311 D 1G9 3(21. 4 711.3
o coma 1G9 1D 2 @D
Cranial N. sign
I 13D 2(11.8) 3(21. 4 1(33.3) 7(11. 3
[ 10037. 0) 2(11.8) 2(66.7) 14(22. 1)
V 2 (7.0 2 4.D
Wi 137D 120
Speech disturbance | 2 (7.4) 5(20.4) |  5(35.7) | | 12€19. 4
Hemiplegia ] 8(29. 6) ] 5(29. 4) [ 857D | l 21(33.9)
than nemipheats | 301D | 6@ | 2149 [ 1118. 0
Papilledema | sa® | 5w | 486 | 13(20. D
Botterell | 2 (7.4 | 1(33.3) 3 (5.0)
I 13(48.2) 7(41.2) | 4(28.6) 1 (100) 25(40. 0)
i 8(29.6) 635.3 | 486 2(66.7) 20(32. 0
i} 4(14.8) 3(17.6) 5(35.7) 12(20. 0)
v | 1.9 1.1 2 (3.0)
Meningeal 20(74. 1) 1694. 1D ] 13(92.8) 2066.7) 1 C100) 5284. 0)

drritation sign

A7} 17<1(27.4%), Z14Ael7b 23001 (37.1%), En| &
73 $-(stupor)7} 13¢](20.1%), HFE4A e} (semicoma)
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Table 10. Symptoms and signs of intracranial arterioveiious malformations

Supratentorial | Infratentorial C.C.F. Total
Symptoms & Signs 18 cases (72%) | 3 cases (12%) | 4 cases (16%) | 25 cases(100%)

No. (%) No. (%) No. (%) No. (%)
S. A. H. (bloody C.S.F.) 13 (72.2) 1 @333 0 14 (56)
Convulsion 11 (61.0) 1 (333 0 12 (48
Headache 12 (68.9 3 0o 0 15 (60)
Bruit 4 (22.2) 1 (333 4 (100 9 (36
Syncope 6 (333 | 0 0 6 @b
Hemispheric deficit 14 ((77.8) 1 @333 0 15 (60D
Mental confusion 11 (61.0) 1 (333 0 12 4®
Exophthalmos 1 (5.5) 0 4 (100D 5 20)
Cranial nerve signs 6 (33.3 2 (66.7) 4 Q00 12 (48
Papilledema 5 (27.8) 3 (1om 0 8 (32
X-ray evidence of hematoma 4 (22.2 0 0 4 (16

fneck)e]tt Kernig# F39 WAL AsMFoz 84% A 9l (14.5%)019vh EHEF &Y X-449 ¥
oA velsteh Ade Y —dnsEagiee A& S5 A7 (longest diameter)2 2 ¥-f-35lW 3~5
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Table 11.

Angiographic findings of intracranial aneurysms

l ICAQ@T | ACAQT |IMCAQ4) | PCA(3) | Basil. (1) Total
No (%) | No. (%) |No. (%) |No. (%)|No. (%) |No. (%)
Avg. time of angio. from onset l
0 to 1 wk 9 (33.3) 11 (64.4) 5 (3.7 1 (1000 | 26 (41.9
1 to 2 wks 5 (185 2 (1.8 4 (286) 1 (33.3 12 (19. 0
2 to 3 wks 4 (4.8 3 (7.6)] 2 4.2 1 (333 10 (16.1D
3 to 4 wks 2 o 1 Gy 1 (7 D1 @3 5 @D
over 4 wks 7 (25.9 2 (4. 2): 9 (14.5)
Aneurysm size
3 to 5 mm 8 (20.6)] 8 (47.0)] 9 (64.3) 1 (333 1 (100> | 27 (43.5)
6 to 10 mm 15 (85.6)] 9 (52.8)] 4 (28.6) 1 (333 29 (47.D
over 10 mm 4 _”(14;@. 1 1D 1 GE3.3 6 OO
Angiospasm
(- 8 (2.6 1 G99 1 D 10 (16.1)
Local 7 (25.9 4 (23.5) 4 (28.6) (33.3) 16 (25.8)
Parent artery 2 (7.4 5 (29.49) 3 (2l (33.3) 1 oo | 12 9.4
General 10 (37.00] 7 (41.2) 6 (42.8 (33.3) 24 (387
Unilateral carotid 18 (66.7)| 7 (41.2)| 10 1.4 35 (56.4)
Bilateral carotid 8 (29.6)] 9 (52.8) 4 (28.6) 2 (66.7) 23 (37.2)
Triple or four vessel 1 @D 1 69 1 (333 1 o 4 6.9
Hematoma associated L4 48 2 418 8 LD 14 (22.6)
Basal hematoma 4 W 1 GY 5 B0
Subdural hematoma ‘ 1 G99 1 7D 2 3.2
Intracerebral hematoma ‘ 7 (50.00 7 1D
Hydrocephalus l ’ 2 Q2. 8)] ‘ ! 2 @2
Association with
A. V.M. 1 1) 1 B33 2 G2
A iati ith ltipl
Ssoctation with multiple | 2 ao 2 azs) 1 @333 | 5 o

i & 1= Ty Fol (A 113).
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Table 12. Results of treatment

Conservative Carotid

Aneury- ligation Craniotomy
N Dol Deathcal < Death(%)
ICA 13 2054 12 325.00 2 O
ACA 13 32300 0 O 4 0
MCA 3 267.0 1 0 10 1C10.0
PCA 2 1600 0 0 1 0
Basilar 1 1(100) 0 0 0 0
Total 32 9(28.0) 13 3(23.0 17 1(6.0
Arteriovenous Malformations
AVM U4 17.00 — — 7 14.0
¢cCCF — — 4 0 3 0
Total 14 1(7.0 4 0 10 1C10.0

10o, AREFRFI} 4o, RAFTYF 2o, Foj =5
F 1dgEd F2 5959 A% =% (Clipping) &
ABslgdy ARETTHF o4& Wrapping o]+
A= E5He 29 FATE AHsgt FAHEYF
9 oA €5 B3 osl AEEelded oFL
HAAREFAAFET Adsged. =23 HAA%HEF
£+ Bulste e ARESYF 19 FalH Y 104
T AFEAAES Zol Ayt

HEAY P A5E Mo viegoddE A}
g AEAAAANTRF 4o 5 T 1lelo]A4 3
ARG FAR AFsEE AFsSt A
AAEL C.C.FoAnt A ed 419 C.C.F. &
3l ALATIAR e FAZN ASHERLL ol
Ag s HEAY71dF C.C.F. & A7 7o) 4
FAAN Ag4Ee dge o F2 J S5 #F
A Aesls S Agddz HAId 452
A=A T4 718 4416%0 Ul o & ¢
A3 AAAFA 128D,

12. HSMF X2 £ 0jX= 29

504] olsloll Al A AL 14.0%2 AEe g
2 504) o] Aol A& 35.0%9 A&-E =ZSirh @)
BE 55 Ago] B4 58 24 el & AW A
ol Aubgo] B ol fE A A e s AT dE
& oA A s HEAS wisEAd AREH
sl 7] W Eold. Awz Byl Fs} 25.0%, oAU}
15.3%9] A&& b e

<

L3 "kl A4 @€ 2841%F 34(10.7%)
o A& vebigla mEskd @A 346F 1040
(29.4%)9 AR&g gtk AFSEY] Es} 1
3lelel & 14.3%. 23]+ 45.5%, 33%& 66.7% A%
¢ ugidh H¥I=G 28I XA FER A%
W Fo] 27]¢] ae} 3-5mm 271 % 5¢1(18.5%), 6-10
mm 29¢] § 541(17.3%), 10mm o] & 6% 3¢l
(50.0%)7F Ahvatglet.

AFaatEg A 1 A4 2l AA e Yol wet
A 159 ool 53 5% 241(40.0%), 1F4lA
477 448 1340F 29 (16.4%)7F AeHgiet
47 ol Fol= AR o7t Uslch Botterell ¥ 35
of 9% [T3 [2& AL o7 et 02 20
ol 5 3e1(6.0%), N 12¢1% 81(66.7%), VI 2]
% 201(100%)7F Adetsiet

5 Aol FA5A U 2601 F 104 (38.5%)
o] F9H FHAF] Yd 1015 1940(10%),
FadFol gul 1605 261(12.5%)7F Adettet. F
AR BFo] Qs gidde] neh o 28] AE
<+ Jei g F(H138).

V. 1 of

ERAxFatelEE S dovE HENF 359
A1gel Pl Sz ™ Bl Fo]iv T4 g
235} Yo AFE ool HE Arrh dlFe] W3
AL B =45 Y& Aok o2d HFYF
J G549/ dde A% +ERA 44T
wpo] Fhasla gbe] A9 stebd + Y H¥d
A A 4 gedzte Aol AR FEokel4 &
Aol o] "Ark. tgolt Tl H¥ALH
o g A FolA olF AWl 237 d4F
FroE o ge A 9 dn e ofx
A= o % A2 5T IBUEF HEAF 2
HEANAY L JLg g Aol o FL v
AR AFLEEY 60%FE ALY B F
AR A QiR A F84E Ferh. FAGNELE
At gAke] o 1/30] HFH {2 o gz
Se3s 154614 354 Aol A )4 oz AR o
 As AA AR 6—10%F AX @
o gk geBAge] PAUEE Sahe® 5o
Cooperative Study o] 9jsbd x|FutstEde] A A
BB 5-10%342 9 A9 SJaid H AL
5 9 20%7F HEHFE H5AYI g A¥F T
. o7 A AFH FEES A HRAA 42.3%=

— 162 —




Table 13.

Prognostic factors affecting the treatment of intracranial aneurysms

— 153 —

Conservative (32) Carotid lig. (13) Intracranial(17)
No. of No. of No. of No. of No. of No. of
cases death(%) cases death(%) cases death(%)
Age below 50 21 4(19. 0 8 1(12.5) 13 1.7
above 50 11 5(45.5) 5 2(40. 0) 4 0
Sex Male 19 6(32.0) 5 2040. 0 12 1@.3
Female 13 3(23.0) 8 1(12.5) 5 0
B.P. R
normotension 15 2(13.3) 5 1€20. 0) 8 0
hypertension 17 7(41. 2) 8 2(25. 0) 9 111. 0
Frequency of S. A. H. ; .
1 ‘ 18 2(11. 1D 9 3(33.3) 15 13@6.7
2 9 5(55. 6) 2 0
3 2 2 (100) 1 0
4 1 0 1 0
Aneurysm size
3 to 5 mm 16 3(19.0) 3 1(33.3) 8 1(12.5)
6 to 10 mm 13 4(30.0) 8 1(12.5) 8 0
over 10 mm 3 2(67.0) 2 1¢50. 0) 1 0
Interval btw. onset &
surgery
less than 1 wk 2 1(50. 0) 3 1(33.3)
1 wk to 4 wks 5 2(40.0) 8
over 4 wks 6 6
Botterell
I 2 1
I 12 5 8
[ 10 2(20. 0 4 1(25. 0) 6
I\ 7 6(85.7) 3 2(66.7) 2
v 1 1 Qom 1 1 (1000
Angiospasm
(- 4 4 2
local 11 109.9 3 1(33.3) 2
parent artery 5 1(20.0) 5
general 12 7(58.3) 6 2(33.3) 8 1(12.5)
Hematoma (+) 7 AGT.1) 0 : 7 1(14.5)
&) 25 5(20.0) 13 3(28.0) 10
FS UAES doler ol A ggddd Fellol A= A Fupel & ¥ g AdFol 4] o F Fot 46.5%
FHlE vbE Aoz gyr] wFol} o4l WARUL HEAN YL 18%clA DA = 9w}
v 9 34 A FaelEddE HENFSL A" E 7 Sahs®™ 7} Bud HFNF 51%, HEANAY 8%}
& 22.0%0 A 54.0%7Fx] B o] gl o u5s 56 s © F2 vzt g4, A2ty FHdAE Aoz
2E 80%7HA MAdEgy nudl Age 9™ B AN R o] W=s}F w3k




Table 14.

Site distribution of intracranial aneurysms

Song ("®

Locatlon Sahs (88 Suzuki 78 McKissock ¢4 Author

Ant. comm. a. —A C.A. 895 1,321 110 31 17
(33.5%) (33.9%) (33%) (51.6%) (25.4%)

I.C. A, 1,104 1,612 96 18 31
(41.3%) (41.3%) (29%) (30.0%) (46.2%)

M.C. A. 529 809 60 10 15
(19-8%) (20.8%) (18%) (16.7%) (22.4%)

V-B system 144 156 15 1 4
(5.4%) (4.0%) (5%) 1.7%) (6%)

Multiple aneurysm 626 273 49 2 5
19%) (7.7%) (15%) (3.3%) (8%)

Total patients | a3 | sse | s | e | 62

Total aneurysms | 4188 | 3,80 | s | 62 } 67
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ABSTRACT

Clinical Study on the Intracranial
Aneurysms and Arteriovenous

Malformations

Dae Hee Han, M.D., and
Bo Sung Sim, M.D.

Department of Neurosurgery, College of Medicine,

Seoul National University, Seoul, Korea

It is well known that approximately 35-50 per
cent of all patients with a spontaneous subarachnoid
hemorrhage die in the first attack and about 40 per
cent of the survivors expire due to recurrent attacks
some time within the following five years. These
hemorrhages occur principally from ruptured aneur-—
ysms located on the great vessels at the base of
the brain, and some from ruptured arteriovenous
malformations.

The purpose of this report is to present the
results of clinical observations and treatments in 62
patients with intracranial aneurysms and 25 patients
with intracranial arteriovenous malformations,
durng period from September, 1957 to August, 1971
at the Department of Neurosurgery, Seoul National
University, Seoul, Korea.

There were 119 cases of spontaneous subarachnoid
hemorrhage among 312 patients of cerebrovascular
diseases, of which 58 cases (48%) were due to
ruptured intracranial aneurysms and 14 cases (12%)
were due to arteriovenous malformations. Unruptu-
red aneurysms were found in 4 patients (6.5% of all
aneurysm cases) and unruptured arteriovenous malfo-
rmations in 11 patients (44% of all A. V. M. cases).

There were 36 males (58%) and 26 females (42%)
among aneurysm cases, and 19 males (76%) and 6

females (24%) among arteriovenous malformation

cases. The highest age incidence was found in

— 159 —

fourth and fifth decades in aneurysmal groups, and
in third and fourth decades in arteriovenous malfo-
rmation group.

The site of a single aneurysm was on the internal
carotid artery in 46.2 per cent; anterior cerebral
artery complex in 25.4 per cent; middle cerebral
artery in 22.4 per cent and vertebrobasilar system
in 6.0 per cent. Multiple aneurysms were found in
8 per cent and all were associated with the internal
carotid artery aneurysms. All unruptured aneurysms
were located on the internal carotid artery, three
of them were in the intracavernous portion and one
at the bifurcation of the posterior communicating
artery.

Nineteen cases (76%) of 25 arteriovenous malfor-
mations were angiomatous malformations, 4 cases
(16%) were carotid-cavernous fistulas and 2 cases
(8%) were combined intracranial-extracranial arte-
riovenous malformations. The parietal area was the
most prevalent site of supratentorial angiomatous
malformations, and infratentorial arteriovenous
malformations were only three cases (12%).

Main feeding arteries to these arteriovenous
malformations were the middle cerebral artery in 40
per cent, anterior cerebral artery 24 per cent and
internal carotid artery in 20 per cent, while the
main draining veins were the sagittal sinus in 36
per cent, internal cerebral veins in 36 per cent and
other cortical veins in 32 per cent.

The size of aneurysms varied as follows: 3-5 mm
in 43.5 per cent, 6-10mm in 47.1 per cent, and
over 10 mm in 9.4 per cent. Angiographically,
generalized arterial spasm was found in 38.7 per
cent of 58 ruptured aneurysm cases, localized arte-
rial spasm in 25.8 per cent, spasm only in parent
artery in 19.4 per cent. Usually cerebral angiogr—
aphy was performed when the patient’s condition
was good but when intracerebral hematoma or
subdural hematoma was suspected in ruptured
aneurysms, angiography was done immediately. In
78 per cent of aneurysm cases, angiography was
performed within 3 weeks. Bilateral or triple angi-
ography was done in 43.6 per cent of intracranial

aneurysms and unilateral was done in 56. 4 per cent.




Surgically confirmed intracerebral hematomas
associated with ruptured aneurysms were 7 cases
(11.1%) and subdural hematomas in 2 cases (3.2%).
Meanwhile, intracerebral hematomas associated with
arteriovenous malformation were 4 cases (16%).
When the patient’s condition was poor or their
family refused

surgical treatment, conservative

treatment was done in 32 cases, of which 9 case
(27%) died. Gradual ligation of the common carotid
artery was performed in 13 cases, of which 3 cases
(23.0%) died.
performed in 17 cases, of which 1 case (6.0%) died.
So overall mortality rate was 21 per cent.

Intracranial direct surgery was

For arteriovenous malformations, conservative
treatment was done in 14 cases, of which one died,
surgical treatment was performed in 11 cases, of
which one died, so overall mortality rate was 8 per
cent.

Intracerebral hematomas were found in four
patients with arteriovenous malformation (16%),
and removed surgically.

The result of treatment, either surgical or cons-
ervative, were closely related with the followings;
blood pressure, frequency of subarachnoid hemorr—
hage, size of aneurysm, preoperative neurological

condition and arterial spasm.
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