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ABSTRACT

BACKGROUND: This study aimed to examine the clinical and morphological characteristics associated with the risk of rupture of 
internal carotid artery (ICA) bifurcation aneurysms (ICAbifAn) by comparing ruptured and unruptured aneurysms.

METHODS: The two-center observational study included 66 patients with ICAbifAn (4.3%) identified from a database of 1,512 
patients with intracranial aneurysms. The following data were collected and evaluated for their association with rupture risk: demo-
graphic data, medical history, aneurysm neck and dome size, bottleneck factor, aspect ratio (AR), size ratio, dome projection and 
localization, ICA (D1), M1, and A1 diameters, and ICA-M1 (β), ICA-A1 (γ), and M1-A1 (α) angles.

RESULTS: Sixty ICAbifAn cases were included in the study. Of these, 26 (43.3%) were ruptured aneurysms, and 34 (56.7%) were un-
ruptured aneurysms. Patients in the ruptured group were younger than those in the unruptured group (p=0.017). The ruptured group 
had a smaller α angle (p=0.018) and significantly narrower A1 (p=0.004) and M1 (p=0.005) vessel diameters compared to the unrup-
tured group. Irregular shape (p=0.001), AR>1.7, and a narrow neck (p=0.007) were significant predictors of rupture. Logistic regression 
analysis revealed that AR, α angle, and M1 and A1 diameters were significant predictors of aneurysm rupture. In receiver operating 
characteristic (ROC) analysis, an α angle cutoff of 126.2° exhibited a sensitivity of 61.5% and a specificity of 67.7% (area under the 
curve [AUC]=0.67). A cutoff M1 diameter of 2 mm exhibited a sensitivity and specificity of 61.5% and 76.4%, respectively (AUC=0.71). 
Additionally, a cutoff A1 diameter of 1.5 mm exhibited a sensitivity and specificity of 73.1% and 71.1%, respectively (AUC=0.75).

CONCLUSION: This study provided insights into the impact of aneurysm and bifurcation geometry on the risk of ICAbifAn rupture, 
which may also be applicable to more common bifurcation site aneurysms. Simple morphological measurements at the bifurcation 
region, where instability prevails, may serve as useful indicators for clinicians evaluating the likelihood of ICAbifAn rupture.
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INTRODUCTION

The bifurcation of the internal carotid artery (ICA) is the apex 
of the Wills polygon and is subjected to significant hemody-
namic stress.[1-3] Aneurysms in this region account for ap-
proximately 5% of all intracranial aneurysms and 15% of ICA 
aneurysms. These aneurysms tend to rupture at a younger 

age and are diagnosed at smaller sizes compared to aneu-
rysms in other locations.[4] Intracranial aneurysm rupture is a 
catastrophic event, with a first-month mortality rate of 50% 
if left untreated, including ICA bifurcation zone aneurysms.[5] 
Therefore, identifying risk factors for aneurysm rupture is of 
great clinical importance, and research in this area continues 
to expand.
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The increasing availability of diagnostic techniques has led to 
more people being diagnosed with unruptured aneurysms and 
has heightened the importance of clinical and hemodynamic 
assessments of individual aneurysm rupture risks. Hemody-
namic factors are influenced by aneurysms and the surround-
ing vascular geometry. Additionally, various morphological risk 
factors for aneurysm rupture have been identified.[6-8] Due to 
the limited number of studies on internal carotid artery bi-
furcation aneurysms (ICAbifAn), particularly those based on 
morphological measurements, there is limited information 
regarding the natural history of these lesions. Thus, in this 
study, we focused on measurable parameters that are clinically 
practical and capable of predicting rupture. Our aim was to 
examine the clinical and morphological characteristics associ-
ated with the risk factors for ICAbifAn rupture by comparing 
ruptured and unruptured aneurysms.

MATERIALS AND METHODS
Study Participants and Inclusion/Exclusion Criteria

This observational study was conducted using a multicenter da-
tabase that included 1,512 patients diagnosed with intracranial 
aneurysms who were admitted to Bursa Yüksek İhtisas Train-
ing and Research Hospital and Ankara City Hospital between 
July 2016 and December 2023. Among these, 64 patients with 
66 ICAbifAn cases (4.3%) were consecutively enrolled in the 
study. The study was conducted in accordance with the Dec-
laration of Helsinki and was approved by the Bursa Yüksek 
İhtisas Training and Research Hospital Clinical Research Ethics 
Committee (Approval No: 2011-KAEK-25 2021/08-17, Date: 
11 August 2021). Study parameters were categorized into two 
main groups: demographic and radiological. 

Inclusion Criteria:

• Patients aged >18 years with a terminal ICAbifAn. 

Exclusion Criteria:

• Fusiform and dissecting aneurysms.

• Isolated anterior cerebral artery (A1) and middle cerebral 
artery (M1) proximal aneurysms.

• Bilateral ICA bifurcation aneurysms.

• Patients with poor-quality imaging studies.

Demographic and Radiological Evaluation 

The main demographic parameters considered were age, 
sex, hypertension, diabetes mellitus (DM), and smoking 
status. Computed tomography angiography was performed 
using a 128-slice computed tomography (CT) scanner, and 
three-dimensional (3D) reconstructed images were obtained 
(Philips Ing. Co., Philips Healthcare, Rotterdam, The Nether-
lands; scan parameters: 240 mA and 120 kVp). Images were 
interpreted using Synapse 3D (version V4.4EU; Synapse 3D 

Fujifilm Medical Systems, Greenwood, SC, USA). Additionally, 
3D images were reconstructed using maximum intensity pro-
jections and volume rendering techniques (VRTs) with 10-mm 
slices. Each dataset was manually measured by both a primary 
physician and a radiologist, and the mean of the two measure-
ments was used in the analysis.

Aneurysms were categorized based on morphological stud-
ies using the following parameters: aneurysm size, neck size, 
height, width, size ratio (SR), aspect ratio (AR), bottleneck 
ratio (BNR), aneurysm shape, and the presence of multiple 
aneurysms. The aneurysm size was determined by measur-
ing the cross-sectional width at the widest point of the sac. 
Horizontal height (Hmax) was defined as the distance from 
the center of the neck to the furthest sac dome, while verti-
cal height (H) was defined as the distance from the center of 
the neck to the uppermost dome. The BNR was calculated as 
the width-to-neck ratio of the aneurysm. The AR was defined 
as the ratio of the vertical height of the aneurysm to the neck 
size. The SR was defined as the ratio of aneurysm height to 
the mean diameter of the surrounding arteries.

The aneurysms were classified based on their anatomical 
location into three categories: true ICAbifAn, carotid-A1 
junctional aneurysms, and carotid-M1 junctional aneurysms. 
Morphologically, the aneurysms were categorized into four 
classes: smooth surface, irregular surface, daughter sac (<50% 
of aneurysm size), and lobulated sac (>50% of aneurysm size). 
The orientation of the aneurysm was classified as superior, 
anterior, and posterior. Vessel angles as the ICA bifurcation 
were measured using the Towne projection. The angle be-
tween M1 and A1 was defined as α, the angle between the 
ICA and M1 was defined as β, and the angle between the ICA 
and A1 was defined as γ (Fig. 1). The diameters of the ICA, 
M1, and A1 vessels were measured using the formula: (Aver-
age diameter = [D1a + D2b] / 2).

Statistical Analysis

Statistical analyses were performed using IBM SPSS (version 
29.0; IBM Corp., Armonk, NY, USA). The demographic and 
morphological characteristics of ruptured and unruptured 
aneurysms were compared to determine the risk factors 
for aneurysm rupture. Continuous data following a normal 
distribution are reported as means and standard deviations. 
Continuous variables without a normal distribution are 
presented as median, minimum, and maximum values. Cat-
egorical variables are expressed as numbers and percent-
ages. The Kolmogorov-Smirnov and Shapiro-Wilk tests were 
used to assess the normality of data distribution. Categori-
cal differences in 2 × 2 tables were evaluated using Pearson’s 
chi-square test and Fisher’s exact test, while R × C tables 
were analyzed using the Fisher-Freeman-Halton test. The in-
dependent samples t-test was used to compare two groups 
with regular numerical components. The Mann-Whitney U 
test was used to compare the two non-normally distributed 
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groups. Receiver operating characteristic (ROC) curve analy-
sis was performed to assess the sensitivity and specificity of 
α, M1 diameter, and A1 diameter for specific values. A total of 
2.5% of the case data were missing and were found to be un-
correlated with other factors. Therefore, missing data were 
excluded from the study. A p-value of <0.05 was considered 
statistically significant.

RESULTS
A total of 60 ICAbifAns were examined. Of these, 26 (43.3%) 
were ruptured aneurysms, while 34 (56.7%) were unruptured 
aneurysms. Among patients with ruptured aneurysms, nine 
were female and 17 were males, with a mean age of 41.9±14.1 
years. In the unruptured group, 19 were female and 15 were 
male, with a mean age of 50.5±12.9 years. Patients in the 
ruptured group were significantly younger than those in the 
unruptured group (p=0.017). Table 1 presents the statistical 
analysis of clinical variables, focusing on hypertension, dia-
betes mellitus, smoking status, and the presence of multiple 
aneurysms.

There were no significant differences between the two groups 
in terms of aneurysm localization (p=0.885) and projection 
(p=0.669). However, a significant difference was observed 
in sac shape between the ruptured and unruptured groups 
(p=0.001). There were no significant differences in aneurysm 
size (p=0.129), BNR (p=0.783), and SR (p=0.782) between 
the two groups. However, the aneurysm neck size (p=0.007) 
and AR (p=0.027) were significantly lower in the ruptured 
group than in the unruptured group (Table 2). 

There were significant differences in the α, M1, and A1 pa-
rameters but not in the β, γ, and D1 measurements between 
the groups. The α angle was significantly lower in the rup-
tured group than in the unruptured group [123±13.85° vs. 
131±13.17°; p=0.018]. The M1 diameter was 1.9 mm (1.4-
2.7) and 2.1 mm (1.4-3.2) in the ruptured and unruptured 
groups, respectively. The A1 diameter was 1.4 mm (0.6-2.2) 
and 1.7 mm (0.8-2.3) in the ruptured and unruptured groups, 
respectively. Both M1 (p=0.005) and A1 (p=0.004) diameters 
were significantly narrower in the ruptured group than in the 
unruptured group (Table 2).

In the univariate analyses, lower α (odds ratio [OR], 0.95; 

Table 1. Demographic characteristics and clinical risk factors of study groups

  Group 

Characteristics Unruptured Group (n=34) Ruptured Group (n=26) p-value

Age (years)† 51±13 42±14 0.017*

Sex‡   0.169*

 Female 19 (55.9%) 9 (34.6%) 

 Male 15 (44.1%) 17 (65.4%) 

Smoking‡ 15 (44.1%) 14 (53.8%) 0.627*

Hypertension‡ 15 (44.1%) 15 (57.6%) 0.434*

DM† 3 (8.8%) 4 (15.4%) 0.567*

Multiple Aneurysms  6 (17.6%) 5 (19.2%) 0.458*

‡Data are presented as n (%). †Data are presented as mean ± standard deviation. DM: Diabetes Mellitus. *Pearson Chi-Square test, Fisher's Exact test, or 
Fisher-Freeman-Halton test.

Figure 1. Computed tomography angiography (CTA) three-dimen-
sional model of an internal carotid artery bifurcation aneurysm 
(ICAbifAn) depicting morphological variables of the surrounding 
vasculature.
A1: Anterior cerebral artery A1 segment; M1: Middle cerebral artery M1 
segment; ICA: Internal carotid artery; α: M1-A1 bifurcation angle; β: 
Internal carotid artery-to-middle cerebral artery (ICA-to-M1) angle; ɣ: 
ICA-to-A1 angle; Neck: Aneurysm neck; H: Aneurysm height; Hmax: 
The furthest distance from the aneurysm neck to the aneurysm dome; 
W: Width of the aneurysm dome.
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Table 3. Univariable and multivariable logistic regression analysis for ruptured internal carotid artery bifurcation aneurysms (ICAbI-
fAn)

 Univariate Analysis Multivariate Analysis

Variables Odds Ratio (95% Cl) p-value Odds Ratio (95% Cl) p-value

AR 3.72 (1.18-11.64) 0.024 2.74 (0.71-10.54) 0.143

α 0.95 (0.91-0.99) 0.023 0.95 (0.90-0.99) 0.028

M1 0.14 (0.03-0.62) 0.010 0.31 (0.04-2.48) 0.269

A1 0.10 (0.02-0.55) 0.008 0.17 (0.02-1.70) 0.132

A1: Anterior cerebral artery A1 segment; M1: Middle cerebral artery M1 segment; α: M1-A1 bifurcation angle.

Table 2. Distribution of radiological aneurysm characteristics among the groups

  Group 

Characteristics Unruptured Group (n=34) Ruptured Group (n=26) p-value

Aneurysmal Projection‡   0.855**

 Anterior 8 (23.5%) 7 (26.9%) 

 Superior 22 (64.7%) 17 (63.3%) 

 Posterior 4 (11.7%) 2 (7.7%) 

Localization   0.669**

 A1 11 (32.3%) 9 (34.6%) 

 True 22 (64.7%) 15 (57.7%) 

 M1 1 (2.9%) 2 (7.7%) 

Morphology   <0.001**

 Flat 23 (67.6%) 0 (0%) 

 Irregular 5 (14.7%) 14 (53.9%) 

 Bleb 3 (8.8%) 7 (26.9%) 

 Lobulated 3 (8.8%) 5 (19.2%) 

Neck Size (mm)§ 2.8 [1.4-6.7] 2.0 [1.2-5.5] 0.007***

Aneurysm Size (mm)§ 5.5 [3.0-15.1] 4.5 [3-15.2] 0.129***

BNR§ 1.6±0.5 1.6±0.6 0.783*

AR† 1.8±0.36 2.1±0.65 0.027*

SR§  2.1 [0.9-4.3] 2.1 [0.8-5.1] 0.782***

α  131±13.17 123±13.85 0.018*

β  131.5 [82-153] 128 [110-156] 0.834***

ɣ  74.3±12.68 80.8±14.09 0.073*

D1 (mm) 2.6±0.45 2.5±0.39 0.246*

M1 (mm) 2.1 [1.4-3.2] 1.95 [1.4-2.7] 0.005***

A1 (mm) 1.7±0.34 1.4±0.36 0.004*

‡Data presented as n (%). †Data presented as mean ± standard deviation. §Data presented as median [minimum-maximum].*Independent Samples T-Test. 
**Pearson Chi-Square test, Fisher's Exact test, or Fisher-Freeman-Halton test. ***Mann-Whitney U test. A1: Anterior cerebral artery A1 segment; M1: Middle 
cerebral artery M1 segment; D1: Internal carotid artery (ICA); α: M1-A1 bifurcation angle; β: ICA-to-M1 angle; ɣ: ICA-to-A1 angle. 
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95% confidence interval [Cl]: 0.91-0.99), M1 (OR, 0.14; 95% 
Cl: 0.03-0.62), and A1 (OR, 0.10; 95% Cl: 0.02-0.55) values 
were significantly associated with ICAbifAn rupture. How-
ever, a higher AR (OR, 3.72; 95% Cl: 1.18-11.64) was sig-
nificantly inversely associated with ICAbifAn rupture. In the 
multivariate analysis, α (OR, 0.95; 95% CI: 0.90-0.99) was sig-
nificantly associated with ICAbifAn rupture (Table 3).

The diagnostic ability of the α angle and the M1 and AI ves-
sel diameters to predict aneurysm rupture was analyzed us-
ing ROC curve analysis (Fig. 2). The sensitivity and specificity 
were calculated for this value. The diagnostic value of the 
test was statistically significant when the type I error in the 
area under the curve (AUC) assessment was <5%. A cutoff α 
angle of 126.2° (AUC=0.67) exhibited a sensitivity of 61.5% 
and a specificity of 67.7%. A cutoff M1 vessel diameter of 2 
mm (AUC=0.71) exhibited a sensitivity of 61.5% and a speci-
ficity of 76.4%. Furthermore, a cutoff A1 vessel diameter of 
1.5 mm (AUC=0.75) exhibited a sensitivity of 73.1% and a 
specificity of 71.1% (Table 4).

DISCUSSION
The ICA is one of the three most common sites of intracra-
nial aneurysms (36-40%). Because ICAbifAns are rare, they 
are often included with ICA aneurysm ruptures in prospec-
tive observational studies.[2,9,10] Furthermore, existing studies 
have primarily focused on treatment modalities and aneurysm 
outcomes.[2–5,11-16] In this clinical and morphological study, 
we demonstrated that irregular lobulated aneurysms with a 
smaller α angle, narrower M1 and A1 diameters, a higher AR, 
and a smaller aneurysm neck size are associated with ICAbi-
fAn rupture. Additionally, we found that aneurysms in this 
region tend to rupture at younger ages. Although some stud-
ies indicate that characteristics such as female sex, middle to 
older age, smoking history, presence of DM or hypertension, 
and multiple aneurysms influence aneurysm rupture, other 
studies suggest that these variables are not significant risk fac-
tors for rupture.[8,17,18] In our study, age was the only variable 
associated with ICAbifAn rupture. Furthermore, the aver-
age age of patients with ruptured aneurysms was 41.6 years, 
which is considered young and was statistically significant. 
Intracranial aneurysm rupture is most commonly observed 
in the 5th and 6th decades of life.[19,20] However, ICAbifAns 
have been reported to rupture at younger ages, which is one 
of their most striking characteristics. Additionally, most an-
eurysms in children and adolescents are located at the ICA 
bifurcation (39-50%). Studies have reported that the mean 
age of patients with a ruptured ICAbifAn is ≤40 years.[12,15,16] 
Our findings are consistent with those in the literature.

The results regarding the role of morphological parameters in 
predicting aneurysm rupture are heterogeneous in the litera-
ture. Identifying predictive factors for rupture risk is crucial 
for the effective screening of patients with intracranial an-
eurysms. Morphological factors such as aneurysm size, neck 
width, AR, BNR, SR, aneurysm location, perianeurysmal cir-
cumference, and irregular aneurysm shape have been report-
ed to play a decisive role in rupture risk.[7,8,18,20-23] Similar to 
other intracranial aneurysms and in accordance with findings 
in the literature, an irregularly shaped dome, AR>1.7, and a 
narrow neck were important determinants of rupture in our 
study. However, aneurysm size, BNR, and SR were not signifi-
cant determinants of aneurysm rupture. A prospective study 
on the prognosis of unruptured aneurysms demonstrated 

Table 4. Comparison of diagnostic efficacy for different vascular morphological characteristics 

 AUC Cutoff p Sensitivity (%) Specificity (%)

α 0.67 (0.54-0.74) 126.2 0.0137 61.54 67.74

M1 0.71 (0.58-0.82) 2 0.0018 61.54 76.47

A1 0.75 (0.62-0.86) 1.5 0.0003 73.1 71.1

A1: Anterior cerebral artery A1 segment; M1 Middle cerebral artery M1 segment; α: M1-A1 bifurcation angle.

Figure 2. Receiver operating characteristic curves comparing the 
diagnostic efficacy of measured vascular morphological parame-
ters, including the α (M1-A1) angle, M1 segment, and A1 segment.
A1: Anterior cerebral artery A1 segment; M1: Middle cerebral artery M1 
segment; α: M1-A1 bifurcation angle. 
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that the most important risk factors of rupture were loca-
tion, the presence of daughter aneurysms, and larger aneu-
rysm size.[9] In a retrospective analysis of over 2,000 patients, 
an AR>1.6, a dome diameter>10 mm, and a thin neck were 
identified as individual risk factors for rupture.[24] Kleinloog et 
al.[22] calculated the pooled OR for irregular shape and AR in 
aneurysm rupture to be 4.8 and 10.2, respectively. Further-
more, they concluded that an irregular shape, in particular, is 
a morphological risk factor for aneurysm rupture and should 
be considered in clinical practice. The notion that aneurysm 
irregularity is correlated with a higher risk of rupture is con-
sistent with our findings. We hypothesize that the lack of 
a significant correlation between aneurysm size and rupture 
risk in our study, which is inconsistent with findings in the 
literature, may be due to the relatively medium-to-large un-
ruptured aneurysms that were diagnosed incidentally after 
the widespread use of diagnostic tools.

Since aneurysm dome hemodynamics are influenced by the 
diameters of the parent and daughter arteries, bifurcation, 
and aneurysm geometry, different mechanisms may contrib-
ute to biological changes in the aneurysm wall over time. This 
process involves a complex interplay of cause-and-effect in-
teractions that result in aneurysm sac growth and eventual 
rupture.[25,26] Wall shear stress (WSS) at the bifurcation has 
been associated with aneurysm formation and rupture. WSS 
is influenced by bifurcation geometry, including the radii of all 
vessels and the bifurcation angle.[27,28] In our study, ruptured 
ICAbifAns had smaller α angles and narrower M1 and A1 ves-
sel diameters than unruptured aneurysms. However, there 
was no significant difference in ICA vessel diameter (D1) be-
tween the groups. In a study on basilar artery aneurysm, one 
of the two T-type aneurysms, Rashad et al.[26] reported that 
ICAbifAn rupture may be associated with bifurcation geom-
etry. They found that as the angulation of both posterior ce-
rebral arteries decreases (i.e., as the bifurcation angle increas-
es), aneurysm neck WSS increases due to direct blood flow 
into the aneurysm sac, which may lead to aneurysm rupture. 
Alnaes et al.[1] designed blood models and observed that dif-
ferences in vessel radius and asymmetric branch angles affect 
the magnitude and spatial distribution of WSS. A recent study 
also reported that asymmetric bifurcation may cause aneu-
rysm wall damage by inducing abnormally high hemodynamic 
stress at the bifurcation site.[29] In contrast, two separate 
studies on middle cerebral artery and basilar artery aneu-
rysm hemorrhages found that increased vessel angulation and 
a larger diameter of distal vascular structures were associated 
with aneurysm rupture.[30,31] These conflicting results may be 
attributed to the type of aneurysm evaluated (bifurcation vs. 
sidewall). Based on our findings, we propose that two vari-
ables contribute to the increased likelihood of aneurysm wall 
rupture. The first is the increased jet flow of blood from the 
primary artery into the aneurysm, which occurs due to a de-
crease in the α angle. The second is the larger vortex and 
more abnormal hemodynamic stress at the bifurcation site, 
resulting from increased resistance caused by narrower M1 

and A1 vessel diameters. Our findings indicate that aneurysm 
wall resistance may decrease due to the increased WSS at the 
aneurysm neck.

The primary limitations of this study are its retrospective de-
sign and limited sample size. Another limitation is the lack of 
correlation between hemodynamic factors (WSS and oscilla-
tory shear index [OSI]) and morphometric factors, both of 
which reportedly play important roles in aneurysm formation 
and rupture. These factors have limited clinical utility due to 
the complexity, time consumption, and high cost of measure-
ment. Additionally, measurements were conducted manually 
rather than automatically, which may have introduced minor 
inconsistencies in the results. However, this technique is 
more suitable for clinical practice.

CONCLUSION

This study provides insights into the impact of aneurysm and 
bifurcation geometry on the risk of ICAbifAn rupture, and 
its findings may be applicable to other, more common bifur-
cation-site aneurysms. Our findings demonstrate that sim-
ple morphological measurements at the bifurcation region, 
where chaotic flow prevails, may serve as useful indicators for 
clinicians assessing the risk of ICAbifAn rupture.
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IKA bifurkasyon anevrizmalarında klinik, bifurkasyon ve anevrizma morfolojik 
özelliklerinin rüptür riski üzerine etkisi
AMAÇ: Bu çalışmada, yırtılmış anevrizmaları yırtılmamış anevrizmalarla karşılaştırarak internal karotid arter (ICA) bifurkasyon anevrizmalarının 
(ICAbifAn) yırtılma riskiyle ilişkili klinik ve morfolojik özellikleri incelemeyi amaçladık.
GEREÇ VE YÖNTEM: İki merkezli gözlemsel çalışmaya, intrakraniyal anevrizması olan 1512 hastadan oluşan bir veritabanından tanımlanan 66 ICA-
bifAn hastasını (%4.3) dahil ettik. Aşağıdaki veriler toplandı ve yırtılma riskiyle ilişkili olup olmadıkları açısından değerlendirildi: demografik veriler, 
tıbbi geçmiş, anevrizma boynu ve kubbe boyutu, darboğaz faktörü, en/boy oranı (AR) ve boyut oranı, kubbe projeksiyonu ve lokalizasyonu, ICA 
(D1), M1 ve A1 çapları ve ICA–M1 (β), ICA–A1 (γ) ve M1–A1 (α) açıları. 
BULGULAR: Çalışmaya altmış ICAbifAn vakası dahil edildi. Bunlardan 26'sı (%43.3) yırtılmış ve 34'ü (%56.7) yırtılmamış anevrizmalardı. Yırtılan grup 
yırtılmamış gruptan daha gençti (p=0.017). Yırtılan grubun daha küçük bir α açısı (p=0.018) ve yırtılmamış gruba göre önemli ölçüde daha dar A1 
(p=0.004) ve M1 (p=0.005) damar çapları vardı. Düzensiz şekil (p=0.001), AR >1.7 ve dar boyun (p=0.007) yırtılmanın önemli öngörücüleriydi. 
Lojistik regresyon analizi, AR, α açısı ve M1 ve A1 çaplarının anevrizma yırtılmasının önemli öngörücüleri olduğunu ortaya koydu. ROC analizinde, 
126.2°'lik bir α açı kesme değeri %61.5 duyarlılık ve %67,7 özgüllük gösterdi (AUC=0,67). 2 mm'lik bir kesme M1 çapı sırasıyla %61.5 duyarlılık 
ve %76.4 özgüllük gösterdi (AUC=0.71). Ayrıca, 1,5 mm'lik bir kesme A1 çapı sırasıyla %73.1 duyarlılık ve %71.1 özgüllük gösterdi (AUC=0.75).
SONUÇ: Bu çalışma, anevrizma ve bifurkasyon geometrisinin ICAbifAn rüptürü riski üzerindeki etkisine dair içgörüler sağladı ve bu, diğer daha 
yaygın bifurkasyon bölgesi anevrizmalarına uygulanabilir. Kaosun hakim olduğu bifurkasyon bölgesindeki basit morfolojik ölçümler, ICAbifAn rüptürü 
olasılığını değerlendiren klinisyenler için yararlı göstergeler olabilir.

Anahtar sözcükler: Anevrizma; internal karotid arter bifurkasyonu; morfoloji; risk faktörü; yırtılmış.
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