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respective of co-existing known risk factors16. However, 
neither the PHASES score nor UIATS include CWV in 
the treatment decision-making process, which may need 
reassessment given the supporting evidence connecting 
them with IAs rupture2,12.

Due to underlying difficulties, literature is limited on 
the direct comparison between ruptured and unruptured 
IAs. Despite our relatively small sample, the current find-
ings parallel the literature. The study methodology fol-
lowed a two-step concept: safe conclusions were drawn 
once our results concurred with the literature. The cur-
rent study highlights valuable information which may be 
directly connected with aneurysmal rupture (abnormal 
morphology and CWV). 

Bearing in mind that our study is a single-center study, 

Table 4: Characteristics of Circle of Willis variations in ruptured and unruptured aneurysms in the study’s cohort.

Location and variation type Total Ruptured Unruptured

Anterior circulation anomalies 32 (42.1%) 20 12
Hypoplasia 12 8  4

R A1 8 5 3

L A1 2 1 1
Dysplastic ACA 1 1 -
Aneurysmal dilation at distal ICA 1 1 -

Aplasia  20  12  8
R A1 12 8 4
L A1 8 4 4

P1 segment anomalies 35 (46.1%) 22  13
Hypoplasia  7 6 1

Bilateral P1 1 1 -

R P1 5 4 1
L P1 1 1 -

Aplasia 28  16  12

Bilateral 7 5 2

R P1 15 9 6
L P1 6 2 4

Vertebrobasilar system anomalies 6 (7.9%) 5 1

R VA Hypoplasia 2 2 -

L VA Hypoplasia 1 1 -

PICA Hypoplasia 1 1 -

SCA aplasia 1 - 1

BA tip 1 1 -

Total Whole circle of Willis anomalies 4 (5.3 %)  3  1

Diffuse angiopathy 2 1 1
PCOM Infundibulum 2 2 -

Total 76 (100 %) 50 (65.8 %) 26 (34.2 %)
ACA: Anterior cerebral artery, R: right. L: left, A1: the first part of ACA, ICA: Internal carotid artery, P1: the first segment of Posterior cerebral 
artery, VA: Vertebral artery, PICA: Posterior inferior cerebellar artery, SCA: Superior cerebellar artery, BA: Basilar artery, PCOM: Posterior 
communication artery. Numbers in the table are presented as crude numbers and percentages.

some limitations exist. Included patients come from a 
large region, but eligible cases may have been missed. 
We used DSA, which can harbor a standard error, and an-
alyzed specific morphological measurements. Presenting 
symptoms, medical history, medication, and risk factors 
such as smoking or hypertension were not included2,3. Pa-
tients treated with flow diverters and clipped aneurysms 
were not included in the study, depriving these data of our 
analysis. Moreover, given the sample size, there were no 
matched groups on location and IA characteristics. In our 
department, patients referred from >15 hospitals from a 
large surrounding region are screened and treated. Our 
unit is one of the three National Public Hospitals located 
in the region where there is availability for endovascular 
treatment of IAs. Therefore, most patients with clipped 


