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SUMMARY - The aim of this study was to evaluate and compare the outcomes of intraopera-
tive aneurysmal rupture in patients with subarachnoid hemorrhage undergoing open surgical or en-
dovascular treatment. This retrospective study included 742 patients with aneurysmal subarachnoid
hemorrhage treated at the Clinical Department of Neurosurgery, Clinical Center of Serbia, during
a three-year period. Among them, 167 (31.15%) were treated by clipping and 33 (16.01%) by coiling
in the early phase (<72 hours). The overall outcome and pretreatment variables were analyzed for
each group, including between-group difference according to the occurrence of intraoperative ane-
urysmal rupture. Intraoperative aneurysmal rupture occurred in 14.7% of microsurgical and 2.4%
of endovascular procedures. It was more frequent in early procedures as compared with delayed
procedures (27.5% and 9.7% ws. 2.2% and 1.1%, respectively). On the contrary, mortality rates were
lower in the surgical group (11.4%) than in the endovascular one (60.0%).On the basis of the results
obtained, it is concluded that intraoperative aneurysmal rupture is more frequent after open than

after endovascular treatment, but clinical outcome is more favorable in the former group.
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Introduction

Intraoperative aneurysmal rupture (IAR) is the
most dramatic and potentially devastating complica-
tion of open or endovascular aneurysm occlusion’2.
The estimated rate of IAR during endovascular treat-
ment ranges between 2% and 5%, with associated
high morbidity and mortality’. Advances in endovas-
cular techniques, especially the introduction of stents,
may lower the incidence of IAR and its consequences.

On the other hand, the incidence of IAR during open
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surgery ranges from 5% to 50%**®. The large varia-
tions in the reported incidence depend on whether
minor leaks were considered or not. Several studies
exclude minor leaks or small bleeds that occur during
clip application”°. Both early open and endovascu-
lar treatment are associated with a higher incidence
of TAR3%%12_ "The majority of these minor events were
well managed and did not influence the outcome™,
but significant IAR has clearly been associated with
poor outcome, particularly basilar aneurysms'™, and
the associated mortality may be up to 70%, especially
in case of the parent vessel occlusion’. Although IAR
during open and endovascular surgery cannot be di-
rectly compared in all respects, the fact that IAR oc-
curs less often during endovascular procedures® calls
for further examination. The aim of this study was to

285



N. Lakiéevié et al.

Intraoperative aneurysmal rupture: clinical outcome

analyze some aspects of IAR during both modalities
of aneurysm treatment.

Patients and Methods

Patient population

This retrospective study included all patients with
aneurysmal subarachnoid hemorrhage (SAH) treated
during a three-year period (from January 2009 to De-
cember 2012) at the Clinical Department of Neuro-
surgery, Clinical Center of Serbia. Data were collected
from 742 patient histories. There were 536 (72.23%)
patients treated by aneurysmal clipping and 206
(27.77%) patients treated by endovascular treatment.
Patients treated surgically formed group A and pa-
tients that were treated endovascularly formed group
B (Table 1). Detailed analysis included patient age,
gender, clinical status (using Fisher and World Fed-
eration of Neurosurgical Societies (WFNS) grade),
type and timing of treatment conducted, incidence
and timing of IAR, treatment outcome and mortal-
ity rate.

The results of treatment were analyzed using mod-
ified Rankin Scale (mRS) that divides treatment out-
come into 6 groups: (0) no symptoms; (1) no significant
disability; able to carry out all usual activities, despite
some symptoms; (2) slight disability; able to look after
own affairs without assistance, but unable to carry out
all previous activities; (3) moderate disability; requires
some help, but able to walk unassisted; (4) moder-
ate disability; unable to attend to own bodily needs
without assistance, and unable to walk unassisted; (5)
severe disability; requires constant nursing care and
attention, bedridden, incontinent; and (6) death.

On the analysis, we also used our own modifica-
tion of Rankin Scale with outcome results clustered

Table 1. Total number of endovascular and microsurgi-
cal procedures for intracranial ruptured aneurysms (with
previous subarachnoid hemorrhage) in patients with or
without intraoperative aneurysmal rupture (IAR) dur-
ing intervention

in three groups, used when the sample for statisti-
cal analysis was too small. Our modification divides
treatment outcome into three categories: (1) good
condition, including slight disability; (2) moderate to
severe disability; and (3) death.

Statistical analysis

Statistical analysis was performed using com-
mercially available software (SPSSv8.0; SPSS, Inc.
Chicago, IL). The following tests were performed:
analysis of descriptive values (number and percentage
of cases, mean, minimal and maximal values); and
Pearson’s y?-test. Dependent variables were IAR and
Rankin Scale.

The association of independent variables, includ-
ing age and gender, timing of intervention, stage of
the procedure, location and size of the ruptured an-
eurysm, WENS and Fisher grades, was considered
significant at the level of p<0.05.

Results

Group A

The age of these patients ranged from 11 to 75
years, average 51 years. The gender distribution
(male ws. female) was 183 (34%) ws. 353 (65.8%) for
the whole group and 45 (57%) ws. 34 (43%) for those
with IAR. IAR occurred in 79 (14.7%) patients. IAR
occurred in 46 (27.5%) out of 167 early operated pa-
tients (<72 hours) and in 33 (2.2%) out of 369 patients
with delayed surgery (Table 2). The majority of IARs
(58.2%) occurred during aneurysm dissection, 32.9%
during clip application and 8.9% during brain retrac-
tion. The differences were statistically significant (y?-
test, p=0.40). There was a clear trend toward better
outcome after IAR during aneurysmal clipping, al-

though the difference was not statistically significant
(Table 3).

Table 2. Incidence of intraoperative aneurysmal rupture

(IAR) during early open and endovascular surgery

Microsurgery | Endovascular coiling Microsurgery | Endovascular coiling
IAR 79 (14.7%) 5 (2.4%) IAR 46 (27.5%) 3 (9.1%)
No IAR 457 (85.3%) 201 (97.6%) No IAR 121 (72.5%) 30 (90.9%)
Total 536 (100%) 206 (100%) Total 167 (100%) 33 (100%)
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Table 3. Clinical outcome according to the stage of surgery at which intraoperative aneurysmal rupture occurred

Phase of operation

Brain retraction Dissection Clipping Total
Rankin Scale* n % n % n % N %
Good condition, including slight disability 1 28.57 18 39.13 12 46.15 32 | 40.50
Moderate to severe disability 4 57.14 22 47.92 12 46.15 38 48.10
Death 2 14.28 6 13.04 2 7.69 9 11.4
Total 7 100 46 100 26 100 79 100

*our modification of the Rankin Scale

Table 4A. Distribution of patients undergoing microsurgical treatment according to intraoperative aneurysmal rupture

and modified Rankin Scale (mRS)

Intraoperative aneurysmal rupture
Yes No Total
mRS n % n % N %
No symptoms 0 0.0 15 3.3 15 2.8
No significant disability 9 11.4 155 33.9 164 30.6
Slight disability 30 38.0 41 8.9 71 13.2
Moderate disability 14 17.7 61 13.3 75 14.0
Moderate/severe disability 11 13.9 129 28.2 140 26.1
Severe disability 6 7.6 5 1.2 11 2.1
Death 9 11.4 51 11.1 60 11.1
Total 79 100 457 100.0 536 100.0

Table 4B. Patients treated with microsurgical treatment according to intraoperative aneurysmal rupture and postopera-

tive Rankin Scale

Intraoperative aneurysmal rupture
Yes No Total
Rankin Scale* n % n % N %
Good condition, including slight disability 9 11.4 170 37.2 179 33.4
Moderate to severe disability 61 77.2 236 51.6 297 55.4
Death 9 11.4 51 11.1 60 11.1
Total 79 100 457 100.0 536 100.0

*our modification of Rankin Scale

The y>-test demonstrated a statistically significant
difference between the groups with and without IAR
according to the outcome measured with mRS ()*-test,
p=0.000). Except for mortality rate (which was almost
identical, 11.4% and 11.1%), significant outcome dif-
ferences were recorded both in the group with and
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without IAR. In the IAR group, none of the patients
was free from symptoms, while in the non-IAR group
there were 3.3% of such patients. Outcome with no
disability after treatment was significantly more fre-
quent in the non-IAR group as compared with IAR
group (33.9% ws. 11.4%). There were more patients
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with slight disability in the IAR group as compared
with non-IAR group (38% wvs. 8.9%). There was ap-
proximately the same number of patients with moder-
ate disability in both groups (17.7% and 13.3%, re-
spectively). We found that even more patients without
IAR were in the moderate-severe disability group
(probably as a consequence of their status before treat-
ment; 13.9% ws. 28%). We found significant difference
in the occurrence of severe disabilities: 7.6% in the
IAR group and 1.2% in the non-IAR group (Table
4A). Data pooling in order to increase the number of
patients per group yielded a significant difference in
the rate of patients with excellent treatment outcome
(no symptoms or disability) between the IAR and
non-TAR groups (11.4% ws. 37.2%; (y*-test, p=0.000).
The IAR and non-IAR groups included 77.2% and

51.6% of patients with various degrees of disability,
respectively (Table 4B).

The y-test showed no significant outcome dif-
ferences in patients with IAR according to timing of
surgery (y>-test, p=0.436). The percentage of patients
in good condition was higher in the delayed surgery
group as compared to the early surgery group (45.45%
vs. 28.26%). The percentage of patients with disability
was higher in the early surgery group as compared to
the delayed surgery group (56.52% ws. 42.42%). Mor-
tality was slightly higher in the early surgery group
than in the delayed surgery group (15.51% ws. 12.12%),
but the significance could not be proven, probably due
to the small number of patients (Table 5).

We conclude that IAR during aneurysm micro-
surgery did not affect mortality, but increased the risk

Table 5. Outcome and mortality in patients with intraoperative aneurysmal rupture during early microsurgical proce-
dures compared with delayed treatment after subarachnoid hemorrbage

Early Delayed Total
Rankin Scale* n % n % N
Good condition, including slight disability 13 28.26 15 45.45 28
Moderate to severe disability 26 56.52 14 42.42 40
Death 7 15.51 4 12.12 11
Total 46 100 33 100 79

* our modification of Rankin Scale

Table 6. Distribution of patients with previous subarachnoid hemorrbage treated endovascularly according to intraop-
erative aneurysmal rupture and modified Rankin Scale (mRS)

Intraoperative aneurysmal rupture

Yes No Total
mRS n % n % N
No symptoms 0 0 71 35.3 71
No significant disability 0 0 102 50.7 102
Slight disability 0 0 16 8 16
Moderate disability 1 20 4 2 5
Moderate/severe disability 0 0 1 0.5 1
Severe disability 1 10 4 2 5
Death 3 60 3 1.5 6
Total 5 100 201 100 206
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Table 7. Outcome and mortality in patients with intraoperative aneurysmal rupture during endovascular procedures in
early compared to delayed treatment after subarachnoid hemorrbage

Early Delayed Total
Rankin Scale* n % n % N
Good condition, including slight disability 1 33.33 19 63.33 20
Moderate to severe disability 1 33.33 9 30 10
Death 1 33.33 2 6.66 3
Total 3 100 30 100 33

* our modification of Rankin Scale

of neurological deficits, especially if occurring during
early surgery.

Group B

The age of these patients ranged from 15 to 68,
average 47 years. Gender distribution (male vs. fe-
male) was 66 (31.85%) wersus 140 (68.15%) for the
whole group and those with IAR, which occurred in
five (2.4%) of 206 patients, all of them females. IAR
occurred in three (9.1%) of 33 early treated patients
and two (1.1%) of 173 patients with delayed surgery
(Table 2).

Analysis of patients with and without previous
SAH treated with endovascular procedures showed
the same results in both groups, regardless of whether
endovascular treatment was performed after SAH or
after non-ruptured aneurysm, and IAR significantly
increased their mortality. The number of patients with
IAR during endovascular procedures performed af-
ter SAH was too small for valid statistical analysis,

but the figures suggested poorer outcome and higher
mortality in the IAR group (Table 6).

Patients with intraoperative rupture during endo-
vascular treatment showed no outcome differences be-
tween the groups divided by timing of the procedure
(early in the first 72 hours or later), when analyzed by
y’-test (p=0.490). Absolute numbers suggested better
results in the group with delayed treatment, where there
were more patients in good condition as compared with
those undergoing early treatment (63.33% and 33.33%,
respectively). In both the delayed and early treatment
groups, there were approximately 30% of patients with
disability. Mortality was higher in the early treatment
group as compared with the delayed surgery group
(33.33% and 6.66%, respectively), but again with a
small number of patients in these groups (Table 7).

Comparative statistical analysis of groups A and B

There was no statistically significant difference be-
tween treatment groups according to age or gender, in

Table 8. Clinical outcome according to preoperative World Federation of Neurosurgical Societies (WFNS) grade in pa-

tients treated microsurgically

Outcome measured with Rankin Scale*
Good condition, includin Moderate to severe
slight disability i disability Death Total
WEFNS n % n % n % N %
1 17 60.7 8 28.6 3 10.7 28 100
2 33.3 9 42.9 5 23.8 21 100
3 17.6 10 58.8 4 23.5 17 100
4 1 14.3 4 571 2 28.6 100
5 0.0 1 16.7 5 83.3 6 100
Total 28 35.4 32 40.5 19 24.1 79 100

* our modification of Rankin Scale
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Table 9. Outcome in patients with intraoperative aneurysmal rupture during microsurgery and endovascular proce-

dures
Microsurgery Endovascular Total

Rankin Scale* n % n % N
C%ooc% Fondmon, including slight 39 49.36 5 20 41
disability

Moderate to severe disability 31 39.24 2 20 33
Death 9 11.39 6 60 15
Total 79 100 10 100 89

*our modification of the Rankin Scale

Fisher grades, or in the location and size of ruptured
aneurysm. Regarding the preoperative WFNS grad-
ing system, we found no significant difference in the
incidence of IAR in patients treated with microsur-
gical aneurysm clipping either, but patients in better
clinical condition had a significantly more favorable
outcome (y*-test, p=0.002) (Table 8). The number of
patients treated endovascularly was too small for valid
statistical analysis. There were only 5 cases and all of
them were in good WFEFNS grade.

Between group differences according to treatment
modalities were significant; IAR was more likely to
occur during microsurgical procedure (14.7%) than
during early endovascular procedures (2.4%), with
statistical significance ()y*-test, p=0.000) (Table 1).
Furthermore, IAR was more frequent in early proce-
dures, i.e. during microsurgery (27.5%) compared to
the mean incidence of 14.7%, and during endovascu-
lar procedure (9.1%) compared to the mean of 2.4%
(*-test, p=0.0042) (Table 2).

Intraoperative aneurysmal rupture was signifi-

cantly more frequent in early endovascular procedures
(¢-test, p=0.034).

Difference in the mortality between patients treat-
ed with microsurgery and those undergoing endovas-
cular procedure was statistically significant (y’-test,
p=0.015). In the microsurgically treated group with
IAR, 49.36% of patients were in good condition as
compared with 20% in the endovascularly treated
group with IAR. There were 39.24% of patients with
moderate disability in the microsurgically treated IAR
group as compared with 20% in the endovascularly
treated group with IAR. In the microsurgically treat-
ed IAR group, mortality was 11.39% wversus 60.0% in
the group treated with endovascular procedures and
sustaining IAR (Table 9).

In other words, although IAR occurred more fre-
quently (14.7%) during microsurgical intervention,
bleeding was easier to control, so IAR did not result
in poor outcome and high mortality as compared with
non-TAR patients (11% in both groups).

We analyzed all patients with IAR treated in the
first hours after SAH by microsurgical or endovascu-
lar procedure and found no significant difference in
outcome. However, a larger study may reveal statis-
tical difference because mortality tended to be lower

Table 10. Outcome and mortality in patients with intraoperative aneurysmal rupture during microsurgery and endo-
vascular procedure in early period after subarachnoid hemorrbage

Microsurgery Endovascular Total
Rankin Scale* n % n % N
Good condition, including slight disability 13 28.26 1 33.33 14
Moderate to severe disability 26 56.52 33.33 27
Death 7 15.21 33.33 8
Total 46 100 100 49

*our modification of Rankin Scale
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in the microsurgically treated group (15.21%) as com-
pared to endovascularly treated group (33.33%) (Table
10).

Although IAR was significantly less frequent dur-
ing endovascular procedures (2.4% in the group with
previous SAH), the occurrence of IAR dramatically
increased the mortality and postoperative neurologi-
cal disability.

Discussion

Endovascular treatment using Guglielmi detach-
able coils was introduced in 1991 and thereafter has
become widely accepted as an alternative to surgical
clipping, although relative benefits of these two ap-
proaches have yet to be established. These two tech-
niques have advantages and disadvantages and this
question remains controversial'®'.

The angiographic occlusion rates of coiling are
worse than those after surgical clipping and the an-
nual risk of rebleeding is higher in the first group but
it still remains low'®'’. Moreover, there are concerns
about the completeness and durability of endovascu-
lar treatment and the possibility of subsequent bleed-
ing. This especially becomes important because many
patients are young'?!. 'The introduction of additional
stents, in the first place for the treatment of complex
aneurysms, has resulted in a higher rate of morbidity
and mortality due to thromboembolic complications,
especially in the early phase??. However, vasospasm
and infarction are reported to develop more frequently
in patients treated by surgical clipping, despite clot re-
moval, suggesting that surgical manipulation of the
arteries is the main cause of local vasospasm'.

Intraoperative aneurysmal rupture is another com-
plication of both procedures, which is controversial
regarding the incidence and outcome, especially con-
cerning the timing of surgery. Certainly, advantages
of open surgery are that usually there is immediate
access to proximal and distal vessels and removal of
the blood from the operative site'. Brisman ez al'
also report that IAR during endovascular treatment is
more lethal than during open surgery due to the lack
of direct exposure and consequent difficulty to control
the bleeding.

Irrespective of the above mentioned statements,
aneurysms that are difficult to access, such as those
in the posterior circulation, complex aneurysms and

Acta Clin Croat, Vol. 54, No. 3, 2015

those in aged patients and/or with high-risk medical
conditions, may benefit from endovascular treatment,
as there is no need for them to be subjected to more
invasive open surgery.

The incidence of IAR is higher in poor grade pa-
tients, but it is not necessarily associated with poor
outcome'?, independently of patent neurological con-
dition, although there is a clear trend toward increased
morbidity and mortality in poor grade patients.

Surgical clipping
Chandler ez al? define IAR as the bleeding that

interrupts and changes the order of microsurgical
procedure. The main factors that contribute to IAR
are as follows: (1) in the early phase, brain retraction
with adherent aneurysms such as superiorly project-
ing aneurysm of the ophthalmic artery to the frontal
lobe, inferiorly projecting aneurysm of the anterior
communicating artery to the optic nerve or chiasm,
and of the posterior communicating artery to the
temporal lobe; (2) inadequate dissection of the aneu-
rysmal neck; and (3) poor application or transposition
of the clip?**. Generally, the incidence of IAR is sig-
nificantly higher in case of aneurysms of the anterior
circulation. The majority of IARs occur either during
aneurysm dissection or clip application’®. Our results
support this statement with 91% of IARs in these
stages of surgery.

Early surgery has been reported to be associated
with a higher incidence of IAR. This is due to a higher
fragility of the blood clot occluding the rupture site'.
Although there is clear vulnerability of aneurysm in
the early period, some authors do not confirm this
statement®®. Similarly to the endovascular treatment,
IAR incidence in open surgery increases in higher
neurological grade and after rebleeding.

Batjer and Samson® report a 19% rate of IAR dur-
ing surgical clipping, associated with 19% mortality
and 22% morbidity. Fridrickson ez a/** report simi-
lar results. In our series, IAR occurred in 14.7% of
microsurgical procedures and even 27.5% during early
surgery. The overall mortality rate was 11.4%, and sig-
nificant disability was recorded in 39.2% of cases. In
cases of IAR during early surgery, the mortality rate
was 15.2%, associated with 42.4% significant disabil-
ity. On the contrary, Leipzig ez al.>* report on signifi-
cantly lower rates that were attributed to the increased
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use of temporary clipping. Furthermore, Sandacioglu
et al.® consider that IAR has no significant impact on
surgical outcome, although they identified a trend of
morbidity and mortality increase in patients that ini-
tially had poor neurological grade.

Logically, IAR is better avoided than treated. This
includes adequate exposure, proximal control, use of
temporary clip, and sharp dissection®*'%24,

Endovascular treatment

In a meta-analysis of 17 published reports, Cloft
and Kallmes?® found the combined TAR rate of 2.7%
with a higher incidence in previously ruptured aneu-
rysms (4.1%) wversus those that had never bled. Other
studies report on similar rates of IAR, 2.6% with
mortality rate of 37.3%'?, 2.7%*%, and 2% to 3%,
respectively'?%; in our series, it was 2.4%. On the con-
trary, Tummala ez a/.% found a lower incidence of IAR
in ten (1.9%) of 525 recently ruptured aneurysms, but
the associated mortality was still high, 40%. The lim-
ited number of our cases suggested poor outcome and
higher mortality following IAR, especially in case of
early treatment. Similarly, Brisman e a/.’® report on a
very low incidence of IAR (1%) but with no mortality
and very low incidence of morbidity (17%).

Generally, it is accepted that previously rup-
tured and early treated aneurysms are more prone to
TAR311228 - although some authors believe that the
incidence of IAR is not in significant relation with
the timing of intervention’. Regarding aneurysm lo-
cation and size, the same authors report that smaller
aneurysms, those with an irregular dome, and aneu-
rysms located in the anterior communicating artery or
posterior circulation are at a higher risk of IAR.

Tatrogenic ruptures or perforations occur most of-
ten with smaller lesions, less than 2 mm in diameter,
or according to Ricolli ez al**°less than 4 mm. Ac-
cordingly, some authors suggest that this complication
could be minimized if acutely ruptured aneurysms
smaller than 3 mm are not submitted to endovascu-
lar treatment. Greater fragility of smaller aneurysms
has two possible explanations: the surface area of the
initial rupture is proportionally larger in small aneu-
rysms; and small coils that measure 2-3 mm in diam-
eter have a higher shape memory and may therefore
have a tendency to cause damage to the weakened site
of the initial rupture®®?. An additional risk factor is
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the presence of a ‘daughter’ aneurysm*2°. Larger an-
eurysms tended to rupture when numerous coils were
placed®. Several mechanisms of aneurysmal bleeding
have been proposed including microcatheter perfora-
tion, guide wire perforation, high pressure contrast
injection, and blood pressure elevation, although this
has become less significant with the use of general
1731, Generally, the morbidity and mortality
rates are lower in perforations caused by microguide
wires?® and prognosis is worse for iatrogenic rupture
of the posterior circulation aneurysms compared with
those in the anterior circulation®?.

Outcome was generally worse in patients present-
ing in poor neurological grade?**. In those having
external ventricular drainage at the time of IAR or
if it was done as emergency after IAR, the outcome
was significantly better'?*%. A shorter time to con-
trol IAR with good control of intracranial pressure

and blood pressure are predictive factors of better
3,11

anesthesia

outcome

Conclusions

The reported and our results led us to make the
following conclusions:
1. IAR occurs less often during endovascular than
microsurgical treatment.

2. Early treatment is associated with a higher inci-
dence of IAR.

3. In patients experiencing multiple bleedings, the
incidence and severity of IAR seem to be higher.

4. TAR during microsurgical procedures does not af-
fect mortality, but increases the risk of neurologi-
cal deficit.

5. TIAR during endovascular procedures has poorer
outcome and higher mortality.

6. IAR is not necessarily associated with poor out-
come, although there is a trend toward increased
morbidity and mortality in initially poor grade pa-
tients.
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Sazetak

INTRAOPERACIJSKA RUPTURA ANEURIZME: KLINICKI ISHOD NAKON OTVORENOG
KIRURSKOG ZAHVATA ILI ENDOVASKULARNOG POSTUPKA

N. Lakicevié, B. Prstojevié, L. Rasulic, Lj. Vujotié, 1. Vukasinovié, B. Milici¢, A. Savié, B. Zivkovic, K. Rotim i M. Samardsic

Cilj ovoga istraZivanja bio je procijeniti i usporediti ishod lijeCenja nakon intraoperacijske rupture aneurizme u bolesni-
ka sa subarahnoidnom hemoragijom kod kojih je proveden kirurski ili endovaskularni zahvat. U ovu retrospektivnu studiju
bilo je ukljuc¢eno 742 bolesnika lijeCenih zbog spontane subarahnoidne hemoragije u Klinici za neurokirurgiju Klinickog
centra Srbije u razdoblju d tri godine. Medu njima je 167 (31,15%) lijeCeno kirurskim, a 33 (16,01%) endovaskularnim
zahvatom u ranoj fazi (<72 sata). Opéi ishod lijecenja i prijeoperacijske varijable su analizirane za obje skupine bolesnika,
ukljueujuéi njihovu uspredbu u odnosu na pojavu intraoperacijske rupture aneurizme u ovim skupinama. Intraoperacijska
ruptura aneurizme se javila u 14,7% kirurski lije¢enih i 2,4% endovaskularno lije¢enih bolesnika. Cesce je zabiljezena kod
bolesnika lijecenih u ranoj fazi u usporedbi s onima lijeenim u odloZenom terminu (27,5% i 9,7%, odnosno 2,2% i 1,1%).
Nasuprot tome, smrtnost je bila niza u skupini kirurski lije¢enih bolesnika (11,4%) nego u skupini bolesnika lije¢enih
endovaskularnim postupkom (60,0%). Na osnovi rezultata dobivenih u ovoj studiji zakljucuje se da je intraoperacijska rup-
tura aneurizme e$éa tijekom otvorenog kirurskog zahvata u odnosu na endovaskularni, ali da je klini¢ki ishod povoljniji
u prvoj skupini.

Kljuéne rijeci: Intrakranijska aneurizma — kirurgija; Intraoperacijske komplikacije; Aneurizma, ruptura; Subarabnoidno
krvarenje; Klipse za aneurizme
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