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ruptured IAs. More IAs ruptured (62 %) and had signifi-
cantly smaller diameters (p =0.002). As smaller ruptured 
IAs constituted the majority of our sample, it is sup-
ported that specific unruptured IAs with smaller diam-
eters may necessitate treatment13. Juvela et al set a 7 mm 
threshold stating that IAs can rupture regardless of their 
size21. However, both PHASES score and UIATS assess 
IAs <7 mm in diameter as lower risk2,3. Specifically, the 
PHASES trial also provides points for location, including 
aCOM artery and posterior circulation, as carrying a high 
risk for rupture. This compensates for the lack of a lower 
limit in aneurysm sac diameter in these anatomical loca-
tions, which is otherwise reduced to 4 mm. These find-
ings suggest that although patient age and IA diameter are 
significant, a combined estimation of multiple risk fac-
tors (including location) may be needed to identify these 
high-risk aneurysms.

Morphological measurements describing an abnor-
mal/non-spherical dome (additional lobes, pseudolobes, 
abnormal shape) seem to take a major place in the treat-
ment of unruptured IAs1,2,13,15,17,19,21,22. Evidence support 
that abnormal shape was the only factor independently 
associated with rupture as in our study (p =0.0001)1,10. 
A non-smooth wall was over five times more frequent 
in ruptured IAs, indicating that focal wall distension and 

Table 3: Site of additional and mirror aneurysms in the study’s cohort.

Location Ruptured Unruptured Total

Additional aneurysms

ICA

Cavernous 2 1 3

Supraclinoid 5 4 9

Bifurcation 2 2 4

ACA 

A1 2 0 2

A1-A2 0 1 1
Bifurcation-Trifurcation 2 2 4
Pericallosal 1 1 2

BA top 1 1 2

Total 15 (55.6 %) 12 (44.4 %) 27 (100 %)

Mirror aneurysms

ICA

Cavernous 1 1 2

Supraclinoid 3 4 7

Bifurcation 0 1 1

MCA

M1 0 1 1

M2 1 0 1

Bifurcation-Trifurcation 3 1 4

Total 8 (50 %) 8 (50 %) 16 (100 %)
ICA: Internal carotid artery, ACA: Anterior cerebral artery, A1: the first part of ACA, Α2: the second part of ACA (distally to the anterior com-
municating artery), BA: Basilar artery, MCA: Middle cerebral artery, M1 and M2: the first and second part of MCA.

weakening lead to rupture. Additionally, non-saccular 
IAs have been associated with higher growth rates6. Our 
findings are in total agreement with the aforementioned 
and with Abboud et al, who stated that compared to the 
PHASES score, the UIATS offers a more comprehensive 
approach for rupture risk assessment, where treatment 
of irregular shape IAs is favored2,3,22. Thus, IAs found 
to have abnormal sacks may have a direct indication for 
treatment regardless of the patient’s past medical history 
or aneurysmal size and location9,17,20.

Despite the consistency in these known risk factors, 
limited research exists on CWVs. There is evidence that 
CWVs likely play a role in the formation and progress of 
IAs. Hemodynamic alterations leading to IAs formation 
can be implicated11,16,23. The existence of a variation, e.g., 
A1 aplasia or hypoplasia implies asymmetrical inflow 
to the rest of brain vasculature: blood volume redistri-
bution through arteries with specific diameter leads to 
hemodynamic stress1,11,16. In the current study, 40.2 % of 
patients harbored CWV, with the majority in ruptured IAs 
group11,16,23,24. No specific CWV was associated with IAs 
rupture. 36.2 % of aCOM IAs co-existed with A1 varia-
tions, and 36.7 % of ruptured aCOM IAs co-existed with 
A1 variations. Rinaldo et al suggested that A1 hypoplasia 
can affect the IA formation, size, shape, and rupture ir-


