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ABSTRACT

Background: The aim of the study was to characterize the clinical profile of patients with anterior communicating artery
(ACoA) aneurysms and examine potential correlations between clinical findings, aneurysm morphology, and outcome.

Methods: A review of medical records and diagnostic neuroimaging reports of patients treated at a neurosurgical
service in Porto Alegre, Brazil, between August 2008 and January 2015 was performed.

Results: During the period, 100 patients underwent surgery for ACoA aneurysms. Fifteen had unruptured
aneurysms and 85 had ruptured aneurysms. Ruptured aneurysms had a higher aspect ratio than unruptured
ones (2.37 + 0.71 vs. 1.93 + 0.51, P = 0.02). Intraoperative rupture occurred in 3%, and temporary clipping
was performed in 15%. Clinical vasospasm occurred in 43 patients with ruptured aneurysms (50.6%). Overall,
mortality was 26%; 25 patients in the ruptured group (29.4%) and one in the unruptured group (6%). The
Glasgow Outcome Scale (GOS) was favorable (GOS 4 or 5) in 54% of patients, significantly more so in those
with unruptured aneurysms (P = 0.01). In patients with ruptured aneurysms, mortality was associated with
preoperative Hunt and Hess (HH) score (P < 0.001), hydrocephalus (P < 0.001), and clinical complications
(P < 0.001). Unfavorable outcomes were associated with HH score (P < 0.001), Fisher grade (P = 0.015), clinical
vasospasm (P = 0.012), external ventricular drain (P = 0.015), hydrocephalus (P < 0.001), and presence of clinical
complications (P = 0.001). In patients with unruptured aneurysms, presence of clinical complications was the
only factor associated with mortality (P < 0.001).

Conclusion: Despite advances in the management of subarachnoid hemorrhage and surgical treatment of
aneurysms, mortality is still high, especially due to clinical complications.

Keywords: Anterior communicating artery aneurysm, Craniotomy, Intracranial aneurysm, Ruptured aneurysm,
Subarachnoid hemorrhage

INTRODUCTION

Intracranial aneurysms (IAs) are present in 2%-5% of the population.'***! and are more prevalent
in women and individuals over the age of 30.°*) Anterior communicating artery (ACoA)
aneurysms are the most frequent in several series!’*!? and are, according to some studies, those
most likely to rupture.l'®?* Subarachnoid hemorrhage due to rupture of an IA is an extremely
serious event, with a mortality rate reaching 25% and permanent sequelae occurring in up to half
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of those who survive.l! When considering only subarachnoid
hemorrhage due to ACoA aneurysm rupture, mortality can
be even higher.!'" Several factors are related to an unfavorable
outcome, such as age, large aneurysm size, Fisher grade, and
poor neurological status.2*3!]

The ACoA complex often exhibits anatomical variations,
such as asymmetry of the Al segment, lateral rotation of
the complex, ACoA aplasia, and hypoplasia. Aneurysms
usually arise at the junction of Al with ACoA. Due to
their multiple vascular relationships, deep location, and
frequent anatomical variations, they are considered complex
aneurysms. "

Surgery of ACoA aneurysms is usually performed through
the pterional approach,”’ which provides direct visualization
of the aneurysm while minimizing the necessary cerebral
retraction. There is no consensus about the best therapeutic
modality for ACoA aneurysms.*>* There are no definite
results about the best or preferable technique (surgical or
endovascular), considering short- and long-run results.*?

Within this context, the aim of the present study was to
characterize the clinical and morphological profile of ACoA
aneurysms treated surgically at Hospital Beneficéncia
Portuguesa de Porto Alegre, Brazil, from August 2008 to
January 2015. We present the clinical data of this group of
patients, the morphological features of the aneurysms; and
we try to correlate these data with the clinical outcome,
according to the findings of the existing literature.

METHODS

This was a retrospective chart review study of patients with
ACoA aneurysms who underwent microsurgical treatment
by physicians of the Department of Neurosurgery, Hospital
Beneficéncia Portuguesa de Porto Alegre (Dr. Mario
Coutinho Neurosurgical Service), Brazil, from August
2008 to January 2015. Only those patients in whom
aneurysm diagnosis was established or confirmed by digital
angiography or computed tomography (CT) angiography
before the intervention were considered. Patients who
underwent endovascular treatment were not included in the
sample. Ethics Committee Approval was obtained before
data collection (CAAE 79257717.9.1001.5327).

Demographic data (age and sex) and clinical information
(risk factors, craniotomy side, and presence of postoperative
complications) were obtained from medical records.
In patients with ruptured aneurysms, additional data
were obtained: initial symptoms, Hunt and Hess (HH)
classification at admission and at the time of the procedure,
and Glasgow Coma Score (GCS). Clinical vasospasm was
defined as the late onset of neurological deficits, including a
GCS decline of two or more points, with no other attributable
cause, such as fluid-electrolyte disturbance, hydrocephalus,
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or ventriculitis. The clinical outcome at discharge was
assessed using the Glasgow Outcome Scale (GOS).

The following neuroimaging data were obtained through
direct analysis of patient scans: aneurysm dome direction
in the coronal plane, aneurysm size, aneurysm neck
size, presence of Al dominance, presence of multiple
aneurysms, and presence of preferential angiographic
filling. The aspect ratio (AR) (i.e., the ratio of aneurysm
size to neck size) was calculated on the basis of the
aforementioned data.

CT angiography images were obtained in a GE Brightspeed
CT scanner, using a specific thin-slice protocol (0.625 mm).
Digital angiography images were obtained with GE OEC
9800 Series and Novomédica Radius S/R C-arms, using a
bilateral three-view protocol (anteroposterior, lateral, and
oblique) for the anterior circulation.

Statistical analysis

Quantitative variables were described as mean and standard
deviation or median and interquartile range as appropriate.
Categorical variables were expressed as absolute and relative
frequencies.

Student’s t-test or the Mann-Whitney U test (in case of
asymmetrically distributed data) was used to compare
means. Pearson’s Chi-square test or Fisher’s exact test was
used to compare proportions. For polytomous variables,
a supplemental analysis using adjusted residuals was
performed as well.

To control for confounding factors, Poisson regression
analysis was carried out to evaluate factors independently
associated with mortality and unfavorable outcomes. The
level of significance was set at 5% (P < 0.05), and all analyses
were performed using SPSS, version 23.0.

RESULTS

From August 2008 to January 2015, 100 patients with
ACoA aneurysms underwent surgery at the study facility.
The mean age was 53.1 *+ 12.1 years. On average, patients
with unruptured aneurysms were older (ruptured =
51.4 years and unruptured = 62.3 years). There was a slight
female predominance (43 men and 57 women). Among
the 100 patients, 85 had ruptured aneurysms and 15 had
unruptured aneurysms. Of those with ruptured aneurysms,
most had a HH score of 1 or 2 (HH1/2 = 44, HH3 = 32,
HH4 = 10, and HH5 = 0). Detailed demographic data are
described in Table 1.

During the study period, only three patients with ACoA
aneurysms underwent endovascular treatment: two
unruptured and one ruptured aneurysm (HH4). There were
no deaths. GOS of the patients was five for the patients with



Soares, et al.: Clinical/morphological profile of anterior communicating artery aneurysms

unruptured aneurysms and three for the ruptured aneurysm
patient.

The morphological features of the aneurysms are described
in Table 2.

Regarding Al segment morphology, preferential filling of
the left side predominated in the sample (left = 52, right =
33, and bilateral = 15). Multiple aneurysms were present
in 21% of patients (n = 21). Hypoplasia of the Al segment

was present in 45% of cases (left = 15, right = 30, and no
hypoplasia = 55).

On average, ruptured aneurysms were larger than
unruptured ones (5.32 £ 1.96 mm vs. 4.79 + 0.97 mm), but
the difference was not statistically significant (P = 0.49).
There was also no significant difference in neck size between
ruptured and unruptured aneurysms (2.31 + 0.79 vs. 2.69 +
0.97,P=0.11).

Table 1: Demographic data.
Variable Overall (n=100) Type of aneurysm Pvalue
Ruptured (n=85) Unruptured (n=15)
Age (years), mean+SD 53.1£12.1 51.4+11.5 62.3%11.2 0.001*
Sex, n (%) 0.409
Male 43 (43.0) 35 (41.2) 8 (53.3)
Female 57 (57.0) 50 (58.8) 7 (46.7)
Comorbidities, 7 (%)
Hypertension 50 (50.0) 42 (49.4) 8(53.3) 0.779
Smoking 26 (26.0) 25 (29.8) 1(6.7) 0.061
Alcoholism 6 (6.0) 6(7.1) 0 0.289
Hunt and Hess score at the time of surgery (n=85), n (%)
12 44 (51.2) -
3 32(37.2) -
4 10 (11.6) .
5 0 (0.0) .
Fisher grade (n=85), n (%) -
1 8(9.1) -
2 12 (13.6) .
3 35 (39.8) .
4 33(37.5) -
n: Number of subjects; SD: Standard deviation. *Statistically significant association
Table 2: Morphological features of aneurysms.
Variable Overall (n=100) Type of aneurysm
Ruptured (n=85) Unruptured (n=15) P value
Preferential filling, n (%) 0.285
Left 52 (52.0) 44 (51.8) 8(53.3)
Right 33 (33.0) 30 (35.3) 3 (20)
No preferential filling 15 (15.0) 11 (12.9) 4(26.7)
Presence of multiple aneurysms, 7 (%) 21 (21.0) 19 (22.4) 2(13.3) 0.429
Direction of dome projection, n (%)
Medial 18 (18.0) 14 (16.7) 4(26.7) 0.355
Left lateral 28 (28.0) 26 (30.6) 2 (13.3) 0.170
Right lateral 54 (54.0) 45 (52.9) 9 (60) 0.613
Aneurysm size (mm), mean+SD 5.24+1.85 5.32+1.96 4.79+0.97 0.496
Neck size (mm), mean+SD 2.37+0.82 2.31+0.79 2.69+0.97 0.114*
Aspect ratio 2.30+0.70 2.37+0.71 1.93+0.51 0.023*
Al hypoplasia, 1 (%) 0.589
No 55 (55.0) 45 (52.9) 10 (66.7)
Right-sided 30 (30.0) 27 (31.8) 3 (20)
Left-sided 15 (15.0) 13 (15.3) 2(13.3)
Al: First segment of anterior communicating artery; n: Number of subjects; SD: Standard deviation. *Statistically significant association
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Conversely, the AR differed significantly between ruptured
and unruptured aneurysms (2.37 + 0.71 vs. 1.93 + 0.51,
P=0.02).

Surgical intervention was performed most often 4 days after
the hemorrhagic stroke (range, 2-6 days). In all cases, access
was obtained through pterional craniotomy (left-sided in
54 cases and right-sided in the remaining 46). The laterality
of the approach was defined by preferential angiographic
filling. In cases with no evidence of preferential filling,
craniotomy was performed contralateral to the projection
of the aneurysm dome. In patients with multiple aneurysms,
craniotomy was performed on the side that would allow
access to the largest number of lesions. Symmetrically
filling single aneurysms with no lateral projection were
approached from the right. Hydrocephalus was present in
43 patients (43%).

Intraoperative aneurysm rupture occurred in 3% of
cases, and temporary clipping was performed in 15%.
The mean duration of temporary clipping was 115 s. An
external ventricular drain was placed at some point during
hospitalization (either at admission or intraoperatively)
in 37% of patients. Patients with mild ventricular
enlargement and a normal level of consciousness (HH
score 1 or 2) were treated with daily therapeutic lumbar
puncture and cerebrospinal fluid (CSF) manometry

per routine hospital protocol, obviating the need for
ventriculostomy.

Clinical vasospasm occurred in 43 patients (43%). Clinical

complications occurred in 41% of patients and are listed in
Table 3.

In this case series, 26 patients died (26%). Among patients
with ruptured aneurysms, 25 died (29.4%), whereas only one
patient in the unruptured group died (6.6%).

Regarding the patients with ruptured aneurysm, the
ones who died had a preoperative HH score of 3 or 4
(HH1/2 = 8, HH3 = 11, HH4 = 6, and HH5 = 0); clinical
vasospasm occurred in 13 of them. Clinical complications
occurred on 22 patients (pneumonia = 14, urinary tract
infection = 3, sepsis = 14, and other = 8).

In the unruptured group, the only death occurred due to
pulmonary thromboembolism on the third postoperative
day, which occurred despite routine prophylactic measures.

Regarding clinical outcome, information on the GOS was
available for 98 of the 100 patients. The clinical outcome was
favorable (GOS 4 or 5) in 53 patients (54%) and unfavorable
(GOS 1, 2, or 3) in 45 (46%). Outcomes were significantly
better among patients with unruptured aneurysms than in
those with ruptured aneurysms (P = 0.01).

Table 3: Clinical and surgical data.
Variable Overall (n=100) Type of aneurysm Pvalue
Ruptured (n=85) Unruptured (n=15)

Days elapsed between stroke and surgery, median (IQR) 4(2-6) - -
Laterality of craniotomy, # (%) 0.286

Left 54 (54.0) 44 (51.8) 10 (66.7)

Right 46 (46.0) 41 (48.2) 5(33.3)
Temporary clipping, n (%) 15 (15.0) 12 (14.1) 3 (20) 0.556
Intraoperative rupture, # (%) 3(3.0) 3(3.5) 0 0.460
Clinical vasospasm, n (%) - 43 (50.6) - -
EVD, n (%) 37 (43.5) - -
Duration of EVD in days, median (IQR) 10 (6-13) - -
Hydrocephalus, # (%) 43 (50.6) - -
Complications, 7 (%) 41 (41.0) 39 (45.9) 2(13.3) 0.018
Pneumonia 23/41 (56.1) 22/41 (53.6) 1/41 (2.4) 0.103
UTI 6/41 (14.6) 6/41 (14.6) 0 0.289
Ventriculitis 8/41 (19.5) 8/41 (19.5) - -
Sepsis 15/41 (36.5) 15/41 (36.5) 0 0.078
Other 21/41 (51.2) 19/41 (46.3) 2/41 (4.9) 0.429
Death 26/100 (26) 25/85 (29.4) 1/15 (6.7) 0.058
Glasgow Outcome Scale (n=98) 0.014*

1 26 (26.5) 25 (25.5) 1(1)

2 3(3.1) 3(3.1) 0

3 16 (16.3) 16 (16.3) 0

4 34 (34.6) 23 (23.5) 11(11.2)

5 19 (19.3) 16 (16.3) 3(3.1)
EVD: External ventricular drain; IQR: Interquartile range; UTT: Urinary tract infection. *Statistically significant association
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Prognostic factors

Among the factors of interest, the following were associated
with mortality in patients with ruptured aneurysms: HH
score in the immediate preoperative period (P < 0.001),
hydrocephalus (P < 0.001), and presence of clinical
complications (P < 0.001). Detailed data are provided
in Table 4. On multivariate analysis to evaluate factors
independently associated with death, only the presence of
clinical complications (P = 0.003) remained statistically
significant [Table 5].

Comparison of patients with favorable versus unfavorable
outcomes in the group of ruptured aneurysms revealed that
the following factors were associated with an unfavorable
outcome: HH score (P < 0.001), Fisher grade (P = 0.015),
clinical vasospasm (P = 0.012), external ventricular drainage
(P = 0.015), hydrocephalus (P < 0.001), and presence of
clinical complications (P = 0.001) [Table 6]. On multivariate

analysis, no factor was independently associated with an
unfavorable outcome. In the unruptured aneurysms group,
presence of clinical complications was the only factor
associated with an unfavorable outcome (P = 0.008).

DISCUSSION

There have been a few recent case series of patients
undergoing surgical treatment for ACoA aneurysms. With
the advent of endovascular techniques, these approaches
have become increasingly popular, although they are not
necessarily superior to conventional surgical treatment.?>2¢%!
In our service, surgical treatment was offered to all patients
with anterior circulation aneurysms except when the patient
was considered nonoperable due to clinical conditions or,
in the case of nonruptured aneurysms, when the patient
expressly opted for endovascular treatment and also there
were no contraindications.

Table 4: Factors associated with mortality.

Variable Ruptured aneurysm (n=85) P value Unruptured aneurysm (n=15) P value
Death (n=25) Survival (n=60) Death (n=1) Survival (n=14)
Age (years), mean+SD 53.5+13.3 50.6+10.7 0.169 70+0 61.7+11.4 0.247
Sex, 1 (%) 0.531 0.268
Male 9 (36) 24 (43.3) 0 8 (57.1)
Female 16 (64) 34 (56.7) 1 (100) 0
Comorbidities, 1 (%)
Hypertension 14 (56) 28 (46.7) 0.433 1 (100) 7 (50) 0.333
Smoking 4(16) 21 (35.6) 0.073 0 1(7.1) 0.782
Alcoholism 0 6 (10) 0.101 0 0 -
Hunt and Hess score at the time <0.001%
of surgery (n=85), n (%)
172 8(32) 42 (70) . - .
3 11 (44) 16 (26.7) . - .
4 6 (24) 2(3.3) - - -
Fisher grade (n=85), n (%) 0.114
1 0 5(8.3) . - .
2 2(8) 10 (16.7) . - .
3 9 (36) 26 (43.3) . . .
4 14 (56) 19 (31.7)
Clinical vasospasm, 7 (%) 13 (52) 30 (50) 0.867 - - -
Aneurysm size (mm), mean+SD 5.23+1.87 5.35+2 0.927 4.3+0 4.8+1 0.352
Days elapsed between stroke 4(2-6) 5(3-7.75) 0.362 - - -
and surgery, median (IQR)
Laterality of craniotomy, n (%) 0.978 0.143
Left 13 (52) 31 (51.7) 0 10 (71.4)
Right 12 (48) 29 (48.3) 1 (100) 4(28.6)
Temporary clipping, n (%) 4(16) 8 (13.3) 0.748 0 3(21.4) 0.605
Intraoperative rupture, n (%) 2(8) 1(1.7) 0.149 0 0 -
EVD, n (%) 16 (64) 21 (35) 0.014* . - .
Duration of EVD in days, 9 (3.75-15.5) 11 (6.5-13) 0.645 - - -
median (IQR)
Hydrocephalus, # (%) 20 (80) 23 (38.3) <0.001% - - -
Complications, 7 (%) 22 (88) 17 (28.3) <0.001* 1 (100) 1(7.1) 0.008*

EVD: External ventricular drain; IQR: Interquartile range. *Statistically significant association by adjusted residual analysis at 5% significance level
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Table 5: Poisson regression analysis of factors independently associated with death.

Ruptured aneurysm

Univariate analysis

Multivariate analysis

Variable
RR (95% CI)

Hunt and Hess score at the time of surgery

1/2 (reference) 1.0

3 2.55 (1.02-6.33)

4 4.68 (1.63-13.5)
Clinical vasospasm

Absent (reference) 1.0

Present 1.40 (0.64-3.08)
Hydrocephalus

Absent (reference) 1.0

Present 391 (1.47-10.4)
Complications

Absent (reference) 1.0

Present 8.65 (2.59-28.9)

P value RR (95% CI) Pvalue
1.0
0.044° 1.62 (0.61-4.37) 0.337
0.004* 2.59 (0.81-8.31) 0.109
0.395 - -
1.0
0.006* 1.59 (0.51-4.93) 0.419
0.003*
<0.001* 1.0

6.47 (1.86-22.6)

*Variables included in the multivariate model (P>0.2). *Statistically significant at the 5% level

Petraglia et al. analyzed a series of 28 patients with ACoA
aneurysms treated operatively and found two deaths (7%).
The authors note that this mortality may be attributable
to the low proportion of patients with poor neurological
status (HH score 3 or higher) in the series.”” Diraz et al.
reported a mortality rate of 6.8% in their series of 102
ACoA aneurysms. Lin et al.,, in a series of 65 patients
undergoing surgical treatment for ACoA aneurysms,
reported mortality of 13.8%.1%2) Andaluz et al. analyzed
75 patients with ACoA aneurysms and found a poor
outcome (severe disability or death) in 10 (17.3%).”
Nussbaum et al. found a mortality rate of 0.27% in their
series of 450 patients (76 with ACoA aneurysms), and Lai et
al., in a sample of 103 patients, had no mortality; however,
both series were limited to patients with unruptured
aneurysms.'*?! In the present study, we analyzed a series
of 100 aneurysms operated over a period of 7 years. The
mortality rate was 26%, quite higher than elsewhere in
the literature. The presence of clinical complications was
the only factor independently correlated with mortality in
ruptured aneurysms in our sample.

We observed a high rate of infectious clinical complications,
which explains the high mortality. It should be noted that,
in our series, most patients (85%) had ruptured aneurysms
and among these cases, 48.8% were in severe neurological
condition (HH score 3 or higher) preoperatively. The
postoperative course of this patient population tends to be
worse due to the higher incidence of clinical complications
and clinical vasospasm.?"??

Ventriculitis was present in 7 patients (18.9% of those who
received an external ventricular drain), which is equivalent to
19.1 cases/1000 catheter days. Ramanan, in a meta-analysis
of 35 observational studies, found an overall incidence
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of 11.4/1000 catheter days. When analyzing only smaller
studies (<1000 catheter-days), the observed incidence was
higher (18.3/1000 catheter-days).*” Considering that the
total number of catheter days in our series is 365, our rate
is consistent with that of the smaller studies included in the
meta-analysis. Lozier, in a review article, observed that, in
most studies, the presence of hemorrhagic CSF is associated
with a higher incidence of ventriculitis.*

Clinical vasospasm occurred in 50% of patients. Although
the occurrence of clinical vasospasm had no direct
correlation with mortality, it did correlate with unfavorable
outcomes (GOS 1, 2, or 3). However, this statistical
association was not maintained on multivariate analysis.
Rosengart and Orakdogen, among other authors, have
reported an association between clinical vasospasm and
mortality.?**!]' Angiographic vasospasm was found in 34%
of patients in a case series by Brown, who reported that
the incidence of late ischemia was 31% higher in patients
with angiographic vasospasm than in patients without it.”!
However, 25% of patients with late ischemia did not exhibit
angiographic evidence of vasospasm. There are several
possible explanations for the presence of clinical vasospasm
and late cerebral ischemia in the absence of detectable
angiographic vasospasm. These include initial early damage
related to intracranial hypertension in the first 72 h after
stroke, which could lead to subsequent global cerebral
ischemia; increased concentrations of procoagulant factors
in CSF; and cortical spreading depolarization, secondary
to dysfunctional cation influx in the neuronal membranes,
with subsequent dysfunction and spasm in the cerebral
microvasculature.!"”

In our series, there was no significant difference in overall
aneurysm size or aneurysm neck size between ruptured



Soares, et al.: Clinical/morphological profile of anterior communicating artery aneurysms

Table 6: Factors associated with unfavorable outcomes (death, vegetative state, severe disability).
Variable Ruptured aneurysm (n=85) P value Unruptured aneurysm (n=15) Pvalue
Death/vegetative Moderate Death/vegetative Moderate
state/severe disability/no state/severe disability/no
disability (n=44) disability (n=39) disability (n=1) disability (n=14)
Age (years) 52.7+12 49.8+11.2 0.125 700 61.7+11.4 0.247
Sex 0.824 0.268
Male 17 (38.6) 16 (41) 0 8(57.1)
Female 27 (61.4) 23 (59) 1(100) 6 (42.9)
Comorbidities

Hypertension 21 (47.7) 21 (53.8) 0.578 1 (100) 7 (50) 0.333

Smoking 13 (29.5) 11 (28.9) 0.953 0 1(7.1) 0.782

Alcoholism 4(9.1) 1(2.6) 0.212 0 0 -
Hunt and Hess score <0.001%

172 16 (36.4) 33 (84.6) - - -

3 20 (45.5) 6 (15.4)

4 8(18.2) 0
Fisher grade 0.015*

1 2 (4.5) 3(7.7) - - -

2 2 (4.5) 10 (25.6) - - -

3 17 (38.6) 16 (41) - - -

4 23 (52.3) 10 (25.6) . . .
Clinical vasospasm 28 (63.6) 14 (35.9) 0.012* - - -
Aneurysm size (mm) 4.95%1.69 5.69+2 0.087 4.3x0 4.82+1 0.352
Days elapsed between stroke 4 (2-6) 5(3-8) 0.176 - -
and surgery, median (IQR)

Laterality of craniotomy 0.445 0.143

Left 24 (54.5) 18 (46.2) 0 10 (71.4)

Right 20 (45.5) 21 (53.8) 1 (100) 4(28.6)

Temporary clipping 5(11.4) 6 (15.4) 0.590 0 3(21.4) 0.605
Intraoperative rupture 3(6.8) 0 0.097 - - -
EVD 24 (54.5) 11 (28.2) 0.015* - - -
Duration of EVD in days, 9.5 (6.25-14) 10 (6-12) 0.735 - - -
median (IQR)

Hydrocephalus 31(70.5) 10 (25.6) <0.001* - - -
Complications 28 (63.6) 11 (28.2) 0.001 1 (100) 1(7.1) 0.008
EVD: External ventricular drain; IQR: Interquartile range; n: Number of subjects; SD: Standard deviation. *Statistically significant association

and unruptured aneurysms. Aneurysm size has been
studied by several authors as a potential predictor of
rupture.”! In 1998, a cooperative analysis of a retrospective
cohort (International Study of Unruptured Intracranial
Aneurysms) concluded that aneurysms smaller than
10 mm in patients with no history of SAH have a risk
of rupture of 0.05% per year.’® Juvela et al., in their
cohort, observed that, although larger size is a risk factor
for aneurysm rupture, most ruptured aneurysms were
smaller than 7 mm." In a series reported by Weir, 77%
of ruptured aneurysms were <10 mm in size.*’”! Regarding
the aneurysm AR, in our series, it was larger in ruptured
than in unruptured aneurysms, which is consistent with the
literature. In a retrospective study by Weir, the mean AR
of unruptured aneurysms was 1.8 versus 3.4 in ruptured
aneurysms. The odds of aneurysm were 20-fold greater

when the AR was >3.47 than when the AR was <1.38.5¢
Ujiie, in another retrospective study, found that almost 80%
of ruptured aneurysms had an AR >1.6, while almost 90%
of unruptured aneurysms had an AR <1.6.5%

In our series, the criterion used to define the laterality
of craniotomy was preferential filling, as described by
Chemale."! Preferential filling corresponds to the side
on which the aneurysm is most completely visualized on
angiography, if there is a difference. Chemale noted in
his series that, in most cases, the dome of the aneurysm is
directed to contralateral to the side of preferential filling,
even when both Al segments are symmetrical. When this
did not occur, the Al segment was tortuous and its terminal
portion, adjoining the ACoA, was directed contralaterally
to preferential filling. Chemale argues that, although the
right side is classically preferred when obtaining access to
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ACoA aneurysms because of the lower risk of morbidity
in the nondominant hemisphere,® the preferential filling
approach allows easier dissection of the aneurysm neck and
is associated with a lower risk of intraoperative rupture.™
Similar findings were observed in our study: nearly 85% of
aneurysms exhibited preferential filling on one side; however,
Al segment hypoplasia occurred in only 45%. The
aneurysm dome was directed contralateral to the side of
preferential filling in 85.8% of cases (73/85). When filling
was symmetrical, most aneurysms (10/15) did not project
laterally. The laterality of craniotomy did not influence
morbidity or mortality in our series.

Intraoperative rupture occurred in 3% of the cases, a lower
rate than those reported in the literature. Leipzig et al., in
a series of 1694 aneurysms,!”” found moderate or severe
intraoperative rupture (disregarding small bleeds that could
be controlled immediately using the microsurgical aspirator
or clipping) in 3.2% of aneurysms. ACoA aneurysms
ruptured intraoperatively in 9.3% of cases, a rate higher than
in the present series. In another series of 694 aneurysms,
reported by Kheireddin et al.,l'”! the overall intraoperative
rupture rate was 11.7%, being highest in ACoA aneurysms.
Hsu et al.," in a series of 538 surgically treated aneurysms,
found that experienced surgeons (more than 300 procedures
performed) had a significantly lower intraoperative rupture
rate than surgeons with little experience (8% vs. 16%).

We found no association between temporary clippings and
worse outcomes in our patients, a finding consistent with
the literature. Aratjo Jr., in a series of 32 patients with ACoA
aneurysm, of whom 21 required temporary clipping, did not
find a significant association between duration of temporary
clipping and outcome.” Griessenauer, in two follow-up
studies of patients who underwent temporary clipping during
treatment of cerebral aneurysms, also found no association
between duration of clipping and outcome, even with an
average time as high as 19 min.!'"1?

Study limitations

The limitations of this case series are those inherent to
retrospective study designs. Our data were collected from
medical records completed by different individuals in a
heterogeneous manner over time. Sometimes, specific data
were unavailable for a specific patient.

Regarding morbidity and mortality, due to the paucity of data
available in outpatient medical records at our facility, it was
impossible to evaluate late outcomes in the cohort.

CONCLUSION

The present study reports a series of 100 cases of ACoA
aneurysms treated surgically over 7 years at a tertiary

Surgical Neurology International » 2019 « 10(193) | 8

care center in Southern Brazil. The overall mortality rate
was 26%, demonstrating that, despite advances in the
management of subarachnoid hemorrhage, it is still an
event that carries high morbidity and mortality rates,
especially in patients who present with severe neurological
deficit (as did a substantial portion of our sample). The
development of clinical complications, especially infectious
ones, was the key determinant of mortality, highlighting
the importance of adequate neurointensive care in these
patients.
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