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the mean diameter was 5.76 ± 2.9 mm and 8.06 ± 5.2 mm 
in unruptured (p =0.001, Table 1). We specifically ana-
lyzed IAs with <7mm diameter2,3. In ruptured and unrup-
tured IAs, 77.7 % and 56.9 % were <7 mm, respectively 
(p =0.002). In total, 65 (34.4 %) IAs were found with a 
non-saccular/abnormal shape, with the vast majority (55; 
86.4 %) in ruptured IAs (p =0.0001). 

Circle of Willis variations
In total, 40.1 % of patients harbored CWV (Table 4). 

There were various anatomical variations of the cerebral 
vasculature; A1 (first part of the anterior cerebral artery) 
and P1 (first part of the posterior cerebral artery) anoma-
lies prevailed. Both anterior (42.1 %) and posterior circu-
lation (54 %) aneurysms co-existed with CWV, but no as-
sociation between ruptured IAs and the presence of CWV 
was found. Specifically, P1 was the commonest site (35; 
46.1 %). Concerning aCOM IAs, 36.2 % co-existed with 
A1 variations: 36.7 % in ruptured and 36 % in unruptured 
(p =0.975). More CWVs co-existed with ruptured aneu-
rysms: ruptured IAs had almost double CWV (50; 65.8 
%) than unruptured IAs (26; 34.2 %) (p =0.01).

Discussion
In the present study, we prospectively compared two 

discrete patient groups with ruptured and unruptured 
IAs to identify differences and factors connected to IA 
rupture. Furthermore, we investigated whether our re-
sults can add valuable information towards the decision 
of treating unruptured IAs2,3. Age, gender, IA location, 
diameter, preoperative angiographic image, CWV were 
analyzed individually.

No association between gender and aneurysm rupture 
was found (p =0.317). In conjunction with the literature, 

there was a clear female dominance; the gender ratio can 
reach 3:1 and, in the present study, was approximately 2:1 
(p =0,317)1,5,6,13–15. Neither PHASES nor UIATS trials in-
cluded gender as a factor favoring treatment2,3,14. Accept-
ing the theory that aneurysms probably grow with aging, 
the finding that ruptured IAs were found in younger pa-
tients (p =0.034) suggests that specific factors act syner-
gically towards rupture earlier in some occasions6,12–17. 
Similarly to the earlier published series, aCOM was the 
commonest aneurysm location, with ICA being the second 
most common. Additionally, aCOM was associated with 
rupture with almost double frequency compared to unrup-
tured aneurysms. On the contrary, unruptured ICA aneu-
rysms represented the most frequent location in this co-
hort of patients. Moreover, although less frequent, almost 
all posterior circulation IAs were ruptured, implying that 
these aneurysms are also of increased risk, which is also in 
concurrence with both UIATS and PHASES scores1–3,6,18,19. 
Additional or mirror IAs, although found in a considerable 
portion of patients, were not associated with rupture (p 
=0.879)1,12,14. 

According to the current cohort, aneurysms with 
smaller diameters constituted the majority of the ruptured 
IAs, which differs from the UIATS and PHASES clas-
sification2,3. We support the notion that some aneurysms 
will rupture early, so they need to be identified9,13,20. In 
our study, the mean diameter differed between the two 
groups, with ruptured IAs having a smaller mean diam-
eter (p =0.001)1,3,6,13,19. Furthermore, correlating rupture 
with the diameter revealed that the odds increased by 
18.8 % per one mm of saccular growth. According to 
the literature, unruptured IAs even <7 mm may warrant 
treatment1,9,12,13,15,20,21. In our cohort, aneurysms <7 mm 
represented 68.3 % of the total and nearly 80 % of the 

Table 1: Baseline characteristics of the 189 patients included in the study and features of the ruptured and unruptured aneu-
rysms.

Variable Total Ruptured Unruptured p-value

Number of patients 189 103 86 0.318
Female/Male 127 / 62 66 / 37

64.1 % / 35.9 %
61/ 25

70.9 % / 29.1 %
0.317

Age 55.7 ± 11.1 54.1 ± 10.8 57.6 ± 11.3 0.034

Diameter (mm) 6.78 ± 4.2 5.76 ± 2.9 8.06 ± 5.2 0.001

£ 7mm diameter subgroup 129 (68.3 %) 80 (77.7 %) 49 (56.9 %) 0.002

Multiple aneurysms 43 (22.8 %) 23 (22.3 %) 20 (23.3 %) 0.879

Abnormal shape a 65 (34.4 %) 55 (53.4 %) 10 (11.6 %) 0.0001

Bifurcation/trifurcation 71 (37.6 %) 41 (39.8 %) 30 (34.9 %) 0.487

Circle of Willis variations b 76 (100 %) 50 (65.8 %) 26 (34.2 %) 0.010

Values are presented as discrete numbers, mean and standard deviation. a: Abnormal shape refers to the angiographical image of non-saccular 
aneurysmal shape: additional lobes, pseudolobes, protrusions, signs of rupture or imminent rupture, b: includes dysplastic, aplastic or hypo-
plastic arteries at the Circle of Willis.


