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Relationship of Risk Factors and Incidence to Size, Number and
Location of Unruptured Intracranial Aneurysm
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Abstract The increased investigation of the cerebral arteries with magnetic resonance angiography has resulted in
an increase in the identification of unruptured intracranial aneurysms (UIAs). Knowledge of the distribution and
factors associated with UIAs might be helpful for understanding the pathological mechanism of unruptured
aneurysms. This study examined patients who visited a health care center and had a health examination from January
2007 to December 2016. Subjects who underwent magnetic resonance angiography with a health examination at the
Health Screening were enrolled in this study. The incidence and risk factors of UIAs (age, sex, hypertension, diabetes
mellitus, smoking, alcohol, and coronary artery disease) were investigated by comparing the size (more than 3 mmvs.
less than 3 mm) and multiple aneurysm (single vs. multiple aneurysms). The frequency of aneurysm according to the
site was also analyzed. Among the 187166 subjects, who received a health examination, 18954 underwent magnetic
resonance angiography. Of them, 367 (1.93%) had UIAs. A comparison of the size of more than 3 mm and less than
3 mm showed thatthe mean age of the more than 3 mm group of patients was significantly higher than the other size
groups (more than 3 mm 57.16+8.47 vs. less than 3 mm 55.1248.19; p=0.07). High-density lipoprotein was significantly
higher in the more than 3 mm group than in theless than 3 mm(55.95+16.03 vs. less than 3 mm 50.85+13.65; p=0.007).
Hypertension was significantly higher in the multiple aneurysm group (single 153 in 399 (38.3%) VS multiple 19
in 35 (54.3%); p=0.065). An aneurysm of less than 3 mmin size was frequent in the distal internal carotid artery
(34.3%) and MCA-bifurcation (16.4%) (p=0.003). Aneurysms of more than 3 mmwere frequent in the distal internal
carotid artery (43.4%) and MCA-bifurcation (13.4%), and anterior communicating artery (13.4%) (p=0.003). The
difference in size and single or multiple aneurysm revealed other risk factors. These risk factors suggest that
degenerative and hemodynamic disorders may lead to the presence of aneurysms.

Keywords : Aneurysm site, High-density lipoprotein, Hypertension, Multiple aneurym, Risk factors, Single aneurysm,
Unruptured intracranial aneurysm
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Fig. 1. Flow diagram of patients.
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Table 1. Independent risk factors according to unruptured aneurysmal size
<3 mm =3 mn value
(n=67) (n=367) P
Female 32 (47.8) 186 (50.7) 0.660
Age 55.1£8.1 57.2+8.5 0.070
Multiple aneurysm 5(7.5) 30 (8.2) 0.844
Hypertension 2 (32.8) 150 (40.9) 0.216
Diabetes mellitus 8 (11.9) 45 (12.3) 0.941
Previous coronary artery disease 9 (13.4) 37 (10.1) 0413
Smoking 21 (31.3) 76(20.7) 0.550
Alcohol drinking 32 (47.8) 181 (49.3) 0.815
Family history
Hypertension 32 (47.8) 165 (45.0) 0.672
Coronary artery disease 11 (16.4) 49 (13.4) 0.504
Stroke 20 (29.9) 122 (33.2) 0.586
Anterior cerebellar artery azygous 4 (6.0) 48 (13.1) 0.099
Posterior circulation aneurysm 5(7.5) 20 (5.4) 0.515
End artery aneurysm 13 (19.4) 101 (27.5) 0.165
Body weight 64.1£12.0 64.3x11.5 0.950
Body mass index 24.0£3.0 23.9£3.0 0.867
Waist circumstance 84.1249.16 84.1+10.8 0.988
HbAlc 5.8+0.8 5.7+0.7 0.507
Total cholesterol 184.5+33.7 190.6+35.3 0.190
Triglyceride 126.1+£74.8 119.0£66.2 0.430
High density lipoprotein 50.9£13.7 55.9£16.0 0.007 *
Low density lipoprotein 116.5+28.3 119.14£31.1 0.525
ASPECT ratio 1.38+0.45 1.49+0.70 0.094

* Values are number of patients (%) or mean = SD unless otherwise indicated.

** ASPECT ratio= neck-to-dome length / neck-width
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Table 2. Independent risk factors according to single or multiple unruptured aneurysm

p value
0.228
0.112
0.844

=35)

Multiple (n
21 (60.0)

=399)

Single (n

197 (49.4)
56.60+8.50

Female

59.66+7.51
30 (85.7)

19 (54.3)

3 (8.6)

3 (8.6)

Age

337 (84.5)

Size (more than 3mm)

0.065

153 (38.3)
50 (12.5)
43 (10.8)
91 (22.8)

Hypertension

0.493
0.684
0.441

Diabetes mellitus

Previous coronary artery disease

6 (17.1)

Smoking

11 (31.4) 0.029 *

202 (50.6)

Alcohol drinking

Family history

0.454

18 (51.4)
5 (14.3)
14 (40.0)
5 (14.3)
129

179 (44.9)
55 (135)

Hypertension

0.934

Coronary artery disease

Stroke
Anterior cerebellar artery azygous

0.338
0.662
0.442
0.938

128 (32.1)
47 (11.8)
24 (6.0)

Posterior circulation aneurysm

9 (25.7)

105 (26.3)
64.37£11.50
23.9442.93

End artery aneurysm
Body weight

0.573

63.22+£12.48
24.2443.57

0.564
0.570

Body mass index

85.11£10.00
5.74+0.70

84.05+10.57
5.72+0.71

Waist circumstance

HbAlc

0.825

0.569
0.888
0.589
0.584
0.615

189.36+34.50 192.89+41.35

120.26+68.43
55.04+15.64

Total cholesterol

118.57+£57.43
56.54+17.53

Triglyceride

High density lipoprotein

121.43£33.96
1.42+0.81

118.46+30.43
1.48+0.66

* Values are number of patients (%) or mean + SD unless otherwise indicated

** ASPECT ratio= neck-to-dome length / neck-width
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Table 3. Frequency of unruptured aneurysm according to vessel distribution

<3mm =3mm Single Multiple
Proximal ICA 2 (3.0) 7 (1.9) 9 (2.3) 0 (0.0)
Distal ICA 23 (343) 159 (43.3) 161 (40.4) 21 (60.0)
MCA M1 1(15) 21 (5.7) 20 (5.0) 2 (5.7)
MCA bifurcation 11 (16.4) 49 (13.4) 55 (13.8) 5 (14.3)
MCA M2 3 @5) 3 (0.8) 6 (1.5) 0 (0.0)
ACA 7 (10.4) 21 (5.7) 27 (6.8) 1(2.9)
Acom 5 (14.9) 49 (13.4) 56 (14.0) 3 (8.6)
Pcom 5 (1.5) 38 (10.4) 41 (10.3) 2(5.7)
Vertebral aretery 0 (0.0 5(1.4) 5 (1.3) 0 (0.0)
Basilar artery 0 (0.0) 11 (3.0 10 (2.5) 129
PCA 5(7.5) 3 (0.8) 8 (2.0) 0 (0.0)
SCA 0 (0.0) 1(03) 1 (03) 0 (0.0)
p value 0.003 * 0.74

* Values are number of patients (%).

** JCA=internal carotid artery, MCA=middle cerebral artery, ACA=anterior cerebral artery, Acom=anterior communicating artery, Pcom=posterior
communicating artery, PCA=posterior cerebral artery, SCA=superior cerebral artery
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