J Korean Neurosurg Soc 40:239-244, 2006

Surgical Experiences for Intracranial Aneurysms
(3,000 Cases)
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Objective : The present study evaluated overall surgical results for 3,000 patients with intracranial aneurysms, operated on
in Busan Paik Hospital institution.

Methods : Three thousand aneurysm cases, operated on in Busan Paik Hospital between January 1980 to June, 15th, 2005,
were evaluated based on the following criteria;aneurysm form, aneurysm location, surgical results, postoperative complications,
and seasonsonality of occuence. 957 cases were anterior communicating artery aneurysms, 776 were internal carotid
arterylICAJ aneurysms, 755 were middle cerebral artery(MCA) aneurysms, 96 were anterior cerebral artery{ACAJ aneurysms,
128 were vertebro-basilar artery(VBA) aneurysms and 288 were multiple aneurysms. The male to female ratio was 0.7 to 1.
Surgical methods included 2,738 clippings, 219 coating and wrappings, 23 aneurysmoraphies, 20 proximal ligations.
Results : Rebleeding occured in 5.1% of the early operation group and 16% of the late operation group respectively. Incidence
of clinical vasospasm was 16.6% and angiographic vasospasm was 24.1%. The percentage of the multiple aneurysms was
9.5%, the percentage of the dissecting aneurysm was 6 cases [0.2%), 6 of the total (0.2%);De Novo" aneurysm, the percentage
of lobectomies with clipping cases was 9 cases (0.3%), the percentage were incidental aneurysms; 164 (5.5%). 88.1% had
overall favorable surgical results with a 5.5 % mortality rate. Calcium-channel blocker and "Triple H" therapy did not improve
mortality but did significantly improve morbidity. In the old age group, early operation reduced vasospasm, rebleeding and
medical complications. The early surgery group exhibited a 86.2% favorable outcome with a 8.1% mortality rate. Intraoperative
angiography reduced residual or remained aneurysms in large, giant aneurysm, especially in A.com artery aneurysm.
Conclusion : The surgical results for the early surgery group according to surgical timming was better, but there were not

statistically significant. ntraoperative angiography was especially useful on large aneurysms of the anterior communicating
artery.
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Introduction

I n aneurysmal subarachnoid hemorrhages, the patients age,
preoperative clinical condition, large intracerebral hema-
toma, hydrocephalus, the presence of the vasospasm, etc. were
considered. Recently, improvements in the surgical technique,
microsurgical and balloon angioplasty, the use of the transc-
ranial doppler ultrasound, etc. have contributed to beneficial
surgical results minimizing harm to surrounding brain tissue.

At Paik Hospital, early surgery reduced the mortality rate
from rebleeding, Since 1982, the use of nimodipine and Triple
H therapy significantly decreased the morbidity rate from cli-
nical vasospasm.

We performed operations on 3,000 aneurysm cases and 107
endovascular treatment cases from 1980 to June, 15th, 2005.
This report deals with the incidence of seasonal occurrence,
classified location, the surgical results of the aneurysm, posto-
perative complications, incidence and management of multiple
aneurysms, dissecting aneurysms, and incidental aneurysm.

Materials and Methods

his study included 3,000 aneurysm operation cases in the
Neurosurgical department, Inje University, Busan Paik
Hospital from 1980 through June, 2005. Aneurysmal subara-
chnoid hemorrhages were diagnosed in 3,694 cases, although
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694 were not operated on. Reasons against operation in uno-
perated cases, were; refusal of operation, 294 cases; discharge
due to major rebleeding, 152 cases; medical problems, 109 cases;
discharge due to ischemic complication, 97 cases, within rea-
sons undisclosed.

Aneurysm diagnosis was performed using computed tomo-
graphy, cercbral angiography, magnetic resonance angiography,
and computed tomography angiography. Cerebral angiography
was done immediately after admission, and was performed
twice in 27 cases, three times in 2 cases. MRA was only used
in 15 cases, CT angiography in only 20 cases, no angiography
was done for 34 middle cerebral artery aneurysms with large
intracerebral hematomas.

In all cases, intraoperative video recording through a surgical
microscope, and photographs of the operative field, were used
while postoperative recording and drawings were also perfor-
med. In complex artery aneurysms, an intraoperative angio-
graphy was used. If postoperative clinical condition showed
no improvement, a postoperative angiography was performed.
Annual, seasonal and monthly occurrence of surgical results
according to surgical timing, postoperative complications,
unusual aneurysms, were also analysed via clinical chart and
operative recording.

Results

Annual incidence of operated aneurysm

In 1980, 9 cases were operated on. In 1989 the number of
aneurysm operations exceeded 100 for the first time, 158 cases
in 1995, 179 cases in 1997, 163 cases in 1998, 181 cases in
1999, 184 cases in 2000, 179 cases in 2004, and untl 15th June,
2005, 88 cases. Thus, over the study period there has been a
gradual increase the annual incidence of aneurysm(Fig. 1).

Seasonal and monthly incidence
Of the 3000 aneurysm, 806 cases(27%) occurred in spring
(March, April, May), in summer( June, July, August), 700 cases

Table 1. Sex and Age Distribution

Age/Sex Male Female Total
10 month — 20 13 10 23
21 - 30 59 43 102
31 -40 213 162 375
41 - 50 438 430 868
51 - 60 297 526 823
61 -70 141 470 611
71 — 88 31 167 198
Total 1,192 1,808 3,000
Table 2. Location of aneurysm

Location No. of cases

A. Com A. 957(31.9%)

ICA 776(25.9%)
MCA 755(25.2%)
Vertebro—Basilar 128{(4.3%)
Multiple 288(9.5%)

ACA 96(3.2%)

Total 3,000(100%)

* gbbreviations ; A. Com A. ; anterior communicating ., ICA ; intemal carofid
a., MCA ; middie cerebral a., ACA ; anterior cerebrat a.

(23.3%); autumn (September, October, November), 700 cases
(23.3%); and in winter (December, January, February), 794
cases (26.5%). Therefore; no seasonal difference was identified

in the study group.

Sex and age distribution

Over half of the patients were in their fifties and sixties, with
868 patients in their fifties, and 823 in their sixties. 23 cases
involved patients less than 20 years old, 198 patients over 70
years old. The female to male ratio was 1:0.7. The incidence
in females was higher. Table 1 shows the ratio incidence to age
with males less than 50 and females over 50 both exhibiting a

greater incidence of aneurysms.

Location and size of aneurysm

Aneurysm location is summarized in Table 2. In this series,
aneurysms were identified at the following locations; 957 (31 .9%)
at the A. com As, 776 (25.9%) at the
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T o128 ICA’s, 755 (25.2%) at MCA's, 288
4.7 (9.5%) at the muldple, 128 (4.3%) at
the vertebro-basilar arteries (Table 2).

Of the 3,000 aneurysms; 72% or

2,185 were small (< 10mm), 26% or
763 cases wete large (10~25mm) with
2%, 52 cases were giant (> 25mm).

Year

Multiple Aneurysms

80 81 82 83 84 85 B6 87 88 89 90 91 92 93 94 95 96 97 98 99
Total ; 3,000

00 01 02 03 04 June T5in 05 288 cases (9.6%) possessed more
than one aneurysm. Of these 288

Fig. 1. Annuclly operated aneurysm.

cases, 174 cases (60.4%) were at the
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ipsilateral site, 114 cases (39.6%) were at the contralateral site.
Ipsilateral ane-urysm locations were; 43 cases (14.9%) at ipsi-
lateral ICA and MCAY, 41 cases (14.2%) at ipsilateral A.com
A. and MCASs, 30 cases (10.4%) at ipsilateral [CA and contral-
ateral JCA’.

Dissecting aneurysms

15 cases possessed dissecting aneurysms, and all arose from
vertebro-basilar arteries. Surgical intervention was performed
in 6 of the cases.

“De Novo” aneurysm

6 cases (0.2%) were “De Novo” aneurysm. Table 3 shows the
summaries of “De Novo” aneurysms. Case 1 showed an early
rupture “De Novo” aneurysm after clipping of the anterior
choroidal artery aneurysm after 1 month in a 35-year-male

patient(Table 3).

Incidental aneurysm

The percentage of the incidental aneurysm was 5.5% (or 164
cases). The locations for the incidental aneurysm were; 58 cases
at MCAYs, 48 cases at [CAs, 32 cases at A. com. A’s, and 7 cases

at posterior circulation aneurysm.

Surgical approaches and methods

Surgical approaches to the anterior circulating aneurysms
were mainly pterional, while subtemporal and orbitozygomatic
approaches were prefered in basilar artery aneurysms. The sub-
occipital approach was preferred in PICA and vertebral artery
aneurysms, and a combined transpetrosal approach was used
for AICAS, etc.

Surgical methods included; clipping 2,738 (91.3%), coating
and wrappings 219, proximal ligations 20 (0.7%), aneurysmor-

Table 3. “De Novo” Aneurysm(6 cases)

gglse Location of the aneurysm Interval
Lt. Ant. choroidal a. aneurysm
1 = 1) 11, A2 aneurysm 1 month
2} A1—A2 junction aneurysm
2 Ut MCA Aneurysm — Lt P, com a. Anaurysm 10 years
3 Basilar fip Aneurysm = Lt. P. com a. Aneurysm 3 years
4 A com a. Aneurysm — Rt. P. com a. Aneurysm 11 years
5  Distal ACA Aneurysm — Al1—~A2 Junction Aneurysm 9 years
6 Al1-A2 Junction Aneurysm — Ant. choroidal a. Aneurysm 15 years

Table 4. Operation Method

Clipping 2,738( 91.3%)
Coating & Wrapping 219( 7.3%)
Aneurysmorraphy 23( 0.8%)
Proximal ligation 20( 0.8%)
Total 3,000(100%)

Intracranial Aneurysm Surgery ! JH Sim, etal.

raphys 23 (0.8%). This excluded 107 endovascular treatment
cases (Table 4).

Rebleeding and vasospasm

Rebleeding occurred in 5.1% of the early operation group,
in 16% of the late operation group. Clinical vasospasm occured
in 16.6%, and angiographic vasospasm in 24.1%.

Incidence of vasospasm after use of Nimodipine and
Triple H therapy

Before October 1988, vasospasm occutred in 35% of the
patients. Nimodipine and Triple H therapy was used from
October, 1988 and 368 cases (14.0%) of 2,632 cases showed

delayed ischemic deficits resulting from vasospasm.

The use of the temporal clip and the tentative clip
During operational procedures the use of the temporal clip
could facilitate diminished risk of premature rupture. Occasio-
nally, it was possible to use a tentative clip. In these cases, the
tentative clip was useful in preventing blood flow interruption.

Surgical results

Results were determined at discharge or during the follow-up
examination.

The patients were divided into four groups, good, fair, poor,
dead. Patients who had no neurological deficits and had returned
to full activity were considered to fall into the “good” category.
Patients who were at home and self-capable but who had a
persistent neurological deficit or memory disturbances, were
classed as having a “fair result”. Severely disabled patients, totally
dependent on others, were classed as having a “poor result”.

Overall surgjcal results for the subjects, with 48.7%, and 40%.
in the excellent and good categories respectively. Thus favorable
result were obtained for 88.7% of all subject; however there
was a 5.5% mortality rate for all subjects. Of 1,380 subjects
opetated on within three days after admission, 730 cases (53%)
showed excellent results; 527(39%) good results; and 438 cases
(4%) dead. Of 960 cases were operated on between 4-10 days
after admission 63 (469%) had excellent results; 363 cases (37.8%)
good results; 74 cases (7.8%) were dead. For those 660 subjects
operated on 10 days after admission, 292 cases(44.2%) had
excellent results; 281 (42.6%) had good results, and 43 (7%)

Tabile 5. Overall operative results

Surgical Outcome Total(%)
Timing Ex G P D=
0-3 582(51) 446(39)  61(8)  59(5)  1.148(100)
4-10 357(46) 303(39)  6208)  56(7) 778(100)
10< 264(46) 230400  37(7)  43(7) 574(100)
1.406(48.7%) 1,171(39.4) 192(6.4) 177(5.5) 3,000{100)

» Excluded Endovascular treatment 107

247

+ E: Excellent * G:Good *P:Poor *D:Dead



J Korean Neurosurg Soc 40 * October 2006

died. Table 5 shows there was no statistical difference according
to surgical timing.

Surgical results according to surgical timing were classifield
using Hunt and Hess classifications I-V. 1,380 cases (46.0%)
were operated on within 3 days of admission. In 330 (24%)
cases classified as Hunt-Hess grade I, 323 cases(97.8%) had a
favorable outcome and 4 cases(1.5%) died. In 567(42%) cases
Hunt-Hess grade I1, 552(97.4%) cases had a favorable out-
come, while 6(1.1%) cases died. In 234(17%) cases identified
as Hunt-Hess grade III, 208(88.9%) cases showed a favorable
outcome, while 12(5.1%) cases were classified as dead. In 221
(16%) cases classed as Hunt-Hess grade IV, 165(74.7%) cases
had a favorable outcome, and 26(11.8%) cases died. In 28(2%)
cases classified as Hunt-Hess grade V; 9(32.1%) cases, had a
favorable outcome, while 19(67.9%) cases died.

960(32%) cases were operated on 4-10 days after rupturing.
In 164(17.1%) cases classed as Hunt-Hess grade I, 148(90.2%)
cases had a favorable outcome, and 4(2.4%) cases died. In 357
(37.2%) cases classified as Hunt-Hess grade 11, 318(89.1%)
cases had a favorable outcome, 14(3.9%) cases died. In the 314
(32.7%) cases identified as Hunt-Hess grade 111, 277(88.2%)
cases had a favorable outcome, while 23(7.3%) cases died. In the
96(10%) cases categorized as Hunt-Hess grade IV, 58(60.4%)
cases had a favorable outcome, and 16(16.7%) cases died. Las-
tly, in 29(3%) cases classed as Hunt-Hess grade V, 12(41.4%)
cases died.

Of the 660(22%) cases operated on 10 days after rupturing.
Of 158(23.9%) cases identified as Hunt-Hess grade I, 151
(95.6%) cases had a favorable outcome, and 3(1.2%) cases
died. For the 253 cases categorized as Hunt-Hess grade II, 237
(93.7%) cases had a favorable outcome, while 8(3.2%) cases
died. For 158(23.9%) cases identified as Hunt-Hess grade III,
137(86.7%) cases had a favorable outcome, and of 91(13.9%)
cases grouped as Hunt-Hess grade IV, 48 (52.7%) cases had
a favorable outcome, while 19(20.9%) cases of those died. Sur-
gical results were favorable if preoperative conditions were good
and there was no statistical difference in surgical timing.

In the old age group(> or equal 65 years), 176 cases were
operated on within 24 hours. 152(86.2%) cases exhibited fa-
vorable outcome and 14(8.1%) cases died. In the cases operated
on between 2 days to 4 days, 42(8.5%) cases exhibited favora-
ble outcomes and 5(7.4%) cases died. In the delayed operation
after 4 days group, 56(71.1%) cases exhibited favorable out-
comes and 8(10.6%) cases died.

Reclipping of the aneurysm with intraoperative
angiography

7 patients among 72 cases underwent intraoperative angio-
graphy had the reclipping operation due to residual aneurysm
or incomplete clipping.

242

Reoperation of the aneurysm

33 cases had their aneurysms reoperated on. The sites of the
aneurysms were the anterior communicating artery(17), the
internal carotid artery(8), and basilar tip(6). The causes for
the reoperation were; residual neck 9, ; vessel occlusion 8, ;

rebleeding after coating 5, ; aneurysm filling 3.

Lobectomy with clipping

In 9 (0.3%) cases, intraoperative ancurysmal rupture occur-
red, and lobectomy and aneurysm clipping were applied. The
aneurysms locations were; the internal carotid artery 7, posterior
inferior cerebellar artery 15 A com A 1 5 with 3 cases surviving.

Direction of fundus in A. Com. a. aneurysm
There were 957 cases anterior communicating artery aneurysm.
The anterior projection occured in 220(23.0%) cases, the
superior projection in 182(19.0%) cases, the posterior projec-
tion in 110(11.5%) cases, an inferior projection in 257(26.9%)
cases, and complex projection in 188(19.6%) cases.

Postoperative complications

In 281(9.36%) cases ischemic complications due to vasos-
pasm was most common, 256(8.5%) cases had medical com-
plications such as; electrolyte imbalance, pneumonia, sepsis,
deep vein thrombosis, aggravation of preexisting medical dis-
ease, and 30 cases had intracranial hematoma, 48(1.6%) cases
contracted infection such as meningitis or wound infection.
There were 141(4.7%) cases of hydrocephalus, 25(0.8%) cases
of rebleeding due to incomplete clipping of the aneurysm or
another aneurysmal rupture, and 41(1.4%) cases exhibited
visual disturbance. In the early surgery group, within 3 days,
95(3.2%) cases had ischemic complications, and 61(2.0%)
cases had medical complications as compared to the late sur-
gery group. In the surgery group after 10 days, 74(2.5%) cases
had ischemic complications, while 103(3.5%) cases had me-
dical complications.

Locations of the developing hydrocephalus were 58(41.0%)
cases for the anterior communicating artery’s, 42(29.9%) cases
for the internal carortid artery’s, 23(16.2%) cases for the mid-
dle cerebral artery’s, and 9(6.8%) cases for the vertebro-basilar
artery’s.

Discussion

Y " he rate of the aneurysmal subarachnoid hemorrhage occ-
1 urrs in approximately 8.25 per 100,000 annually'”. Early
detection is possible before the rupture of the aneurysm owing
to computed tomography angiography, advanced diagnostic
instrument, etc.

Common locations for the aneurysm were; the internal caro-



tid artery, the middle cerebral artery, etc. Kassell, et al.” reported
39% were located in the ACAs, 30% in the [CAs, and 22% in
the MCAs, and 8% in the vertebrobasilar artery. Stehbens, et
al."” reported that 32.3% were located in the AcomAs, 27.2%
in the ICAs, and 25.4% in the MCAs. Common ages ranged
from fifties to seventies. Below sixties, males showed a prepon-
derance in occurence ,while, above sixty, females showed a
preponderance™. In our study, 54.4% were between sixty to
eighty, showing male preponderance below fifty, female pre-
ponderance above sixty. Regarding aneurysm size, Sahs et al.'”,
reported 60% were small aneurysms from 3mm to 10mm,
35% were large aneurysms, 3% were giant aneurysms, and 2%
were less than 3mm. In our study, 72% were small aneurysms,
26% were large aneurysms, and 2.0% were giant aneurysm.
With respect to surgical methods, Kassell et al.” reported that
94% had clipping, 2% had wrapping, and 1% had coating
among a study of 3,521 cases. Comparatively, Lee et al” repor-
ted that 93.4% had clipping, 4.6% had coating and wrapping
among 1,000 cases. In our study; 2,738(91.3%) cases had clip-
ping, 219(7.3%) cases had coating and wrapping. In 23(0.8%)
cases of aneurysmorraphy, 20(0.8%) cases had the proximal
ligation performed among 3,000 cases excluding 107 cases of
endovascular treatment. Kassell, et al."” reported the incidence
of the rebleeding was 4.1% within first 24 hours, and 19%
within firsc 2 weeks in the Cooperative aneurysm Study. Yos-
himorto, et al.*¥, reported 24% rebleeding. In our study, 5.1%
of rebleeding occurred in the early surgery group, 16% in the
late surgery group. Kassel et al." comparatively reported occu-
rence of angiographic vasospasm incidence at 30~70 percent,
with symptomatic vasospasm occuring in 20~30 percent of
patients. In our study, 16.6% exhibited clinical vasospasm,
while 24.1% showed angiographic vasospasm.

In the vasospasm study using nimodipine, the incidence
of vasospasm ranged from 1.7~16% with nimodipine, and
13.3~37% with the group using a placebo™'*"”. In our study,
surgery prior to October 1988 reported the incidence of the
vasospasms at 35%, while the incidence of vasospasm decre-
ased to 14.0% after using nimodipine following October 1988.
Beginning in 1982, early aneurysm surgery was initiated. Cur-
rently, early aneurysm surgery is primarily performed.

While ultraearly surgery is used in cases exhibiting presence
of hydrocephalus, large hematoma, and intraventricular hemo-
rrhage on old age (=65 years). Delayed operation was perform-
ed on poor grade aneurysms; vasospasm verified by transcranial
doppler with the velocity of the middle cerebral artery being
2 140cm/sec, blood flow <30ml/100gm/min in 133Xe-CT,
combined medical disease, transfered too late, and weekend
admission'”. Intraoperative angiography was performed after
clipping of the ancurysm in giant ancurysm cases, complex
artery ancurysm, ctc. The incidence of the “De Novo” aneur-

Intracranial Aneurysm Surgery | JH Sim, et al.

ysm is one per 1,000 aneurysms annually, it common occurs
between thirty and fourty year of age, and the interval is 3~20
years after operation”.

Yasargil, et al.?, reported 2.9% of the new aneurysms de-
veloped at perioperated site, and the contributory effects of
smoking, oral contraceptive medication, and female sex hor-
mones, and carotid ligation seem to be important™.

Tn our study, 6(0.2%) cases of “De Novo™ aneurysms deve-
loped. The early rupture “De Novo” aneurysm case occurred
1 month later, in two of the A2 portion aneurysms after clip-
ping of the anterior choroidal artery aneurysm in a 35 year-
old-male-patient. Another five cases of “De Novo™ aneurysm
developed after dlipping of the aneurysm. The interval was bet-
ween 3 and 15 years. Dissecting aneurysms developed among
spontancous subarachnoid hemorrhage™'*'?, 3~7% of the
time. The most common location was the middle cerebral ver-
tebral arteries™.

In our study, 15 cases of dissecting aneurysms were noted,
with the locations of the aneurysms being the vertebrobasilar
artery and posterior inferior cerebellar artery. Surgical inter-
vention was performed in 6 cases(0.2%). Direct carotid angio-
graphy was primarily performed until early 1990, and showed a
low incidence of dissecting aneurysm. Yasargil, et al.””, reported
about 20% aneurysm reclipping, in our study, 14(0.5%) cases
were reclipped; 7 cases with and 7 cases without intraoperative
angiography. The most common location of the reclipped ane-
urysm was the anterior communicating artery. The occurrence
of the incidental aneurysm was, 5.6% for “Stehbens™*?, 6.5%
for “Hashi™”, and 5.6% for “Vajd2"". In our study, 164(5.5%)
cases of the incidental aneurysm developed in 3,000 aneurysms.
Our results were similar to the those of Stehbens and Vajda™**#.

Postoperative complications included ischemic complications
due to vasospasm, aggravation of preexisting medical disease,
medical complications such as upper gastrointestinal bleeding,
pneumonia, pulmonary edema, hydrocephalus.

In our study, 281(9.3%) cases had ischemic complication,
256(8.85%) cases had medical complications. There were 141
(4.6%) cases of hydrocephalus needing a shunt operation. The
incidence of hydrocephalus requiring a shunt operation after
subarachnoid hemorthage was 3~19%", and it was common
in the anterior communicating and vetebrobasilar arteries™?.

In our study, a shunt operation due to hydrocephalus was
needed in 141 cases. 58(41.1%) cases were located in the an-
terior communicating artery, 42(30.4%) cases in the internal
carotid artery, and 23(16.2%) cases in the middle cerebral ar-
tery. Since unexpected complications always happen during
operations, it is important to control them.

Cases having intraoperative aneurysm ruptures showed bad
prognosis. In aneurysms requiring clippings with lobectomy,
of 9 cases of intraoperative rupture occurring, 3 cases survived.
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The location of the aneurysms were; 7 in theinternal carotid
artery, and 1 in the posterior inferior cerebellar artery. Overall
surgical results were excellent at 48.7%, good at 39.4%. and
with a total favorable outcome of 88%. In the old aged group,
where early aneurysm surgery was performed, favorable out-
come was 5.5%. If the preoperative patient’s condition was
good, early aneurysm surgery thereby decreasing morbidity
due to rebleeding and vasospasm and shortening the hospita-
lization period.

In complex artery artery aneurysms, the papaverine solution
in the operation field was not used thus decreasing the inci-
dence of vasospasm.

Temporary clipping is sometimes needed in immediate
surgery, in difficult dissection cases.

There was a high incidence of rupture. The duration of tem-
porary clipping is safe within 5 minutes. If an intermittent and
continuous dlip is used, there is a risk of infarction. A bad day
for aneurysm surgery is the 4th day after rupture, because of
tense brain, difficulty of dissection, no effect using mannitol.
In aneurysm surgery, it is necessary to Police the 5 C’s : Con-
fidence, Courage, Control, Cooperation, Constant. In the fu-
ture, unruptured aneurysm surgery will increase due to Human
Brain Doc. In posterior circulation aneurysm surgery, endo-
vascular treatment is an increasing trend.

Conclusion

his study consisted of 3,000 consecutive patients having

intracranial aneurysms admitted to the department of
neurosurgery of Busan Paik’s Hospital, Inje University between
January 1980, and June, 15th, 2005. Summer seasonal inci-
dences was lower between 1980 an 1990; however, currently
there is no seasonal difference. The incidence of rebleeding
was 5.1% in the early operation group, and 16% in the late
operation group. Incidence dlinical vasospasm was 16.6%, and
angiographic vasospasm was 24.1% respectively. Vasospasm
incidence decreased to 14.0% from 35% using nimodipine.
Overall surgical results were excellent at 48.7%, good at 39.4%,
poor at 6.4%, with death occuring 5.5% of the time. The sur-
gical results for the early surgery group according to surgical
timing was better, but not statistically significant.

There were 33 cases of aneurysm reoperation including 7
cases of reclipping with intraoperative angiography occurring.
Intraoperative angiography was useful especially on large ane-
urysms of the anterior communicating artery.

Usually people think aneurysm surgery is easy, but unexp-
ected complications can happen. The important thing is to
control them. The more aneurysms, the greater difficulty.
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