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A B S T R A C T 

Introduction: We aimed to estimate the prevalence 
of unruptured intracranial aneurysms among the 
general population in Hong Kong, which has not yet 
been determined; we also estimated its prevalence 
among individuals who have symptoms or history of 
cerebrovascular disease.
Methods: This retrospective cross-sectional study 
included the first cerebral magnetic resonance 
angiography (MRA) records of Hong Kong citizens 
who underwent MRA in a single hospital between 
July 1994 and December 2009. Records were 
excluded for individuals with repeat examination or 
a personal/family history of intracranial aneurysm. 
The overall prevalence of unruptured intracranial 
aneurysms in Hong Kong was estimated from the 
sex- and age-specific prevalences in the General 
group, as well as census data regarding the sex and 
age composition of the Hong Kong population.
Results: In total, data on 6637 individuals were 
included. Asymptomatic individuals were assumed 
to represent the general public and allocated into a 
General group (n=3597); the remaining individuals 
were allocated into a Symptom group (n=2409) or a 
cerebrovascular disease (CVD) group (n=707). The 
prevalence of unruptured intracranial aneurysms was 
significantly lower in the General group (176/3597, 
4.9%) than in the Symptom group (152/2409, 6.3%; 
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P=0.018). The prevalences in women and men were 
5.9% (107/1809) and 3.9% (69/1788), respectively, 
in the General group (P=0.004). These prevalences 
generally increased with age. The prevalences did 
not significantly differ between the General and 
CVD groups.
Conclusions: The estimated overall prevalence of 
unruptured intracranial aneurysm in the Hong Kong 
population was 3.6%. The prevalence of unruptured 
intracranial aneurysm was significantly higher in the 
Symptom group than in the General group.

New knowledge added by this study
•	 The estimated overall prevalence of unruptured intracranial aneurysm in the Hong Kong population is 3.6%, 

according to the study findings and census data regarding the current sex and age composition of the Hong 
Kong population.

•	 The prevalence of unruptured intracranial aneurysm in individuals with any single or combination of symptoms 
related to intracranial aneurysms, with or without a history of cerebrovascular disease, is significantly higher 
than the prevalence in individuals without any such symptoms or history of cerebrovascular disease.

•	 Among all groups and subgroups, the prevalence of unruptured intracranial aneurysm was consistently higher 
in women than in men.

Implications for clinical practice or policy
•	 This analysis of unruptured intracranial aneurysm prevalence in individuals with symptoms and individuals 

with a known history of cerebrovascular disease provides useful information for physicians who must counsel 
such patients.

•	 Estimation of the overall prevalence of unruptured intracranial aneurysm in the Hong Kong population 
provides useful information for medical service planning by health authorities.
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香港非破裂性顱內動脈瘤患病率，以及與有病徵
或腦血管病史群組比較

余俊豪、鄭培偉、安邦、陳頌慈、劉泳華、馬天競

目的：估算香港非破裂性顱內動脈瘤的患病率，以及有病徵或有腦血

管病史的相關患病率。

方法：這項回顧性橫斷面研究採納1994年7月至2009年12月期間接受
磁共震腦血管造影（MRA）的第一次MRA記錄。排除重複檢查或有
個人或家族顱內動脈瘤史的記錄。香港非破裂性顱內動脈瘤的整體患

病率是根據普通組中按性別及年齡的患病率，以及香港人口中按性別

及年齡的人口數目估算。

結果：包括6637例數據。假設為無症狀個體代表公眾的被分配為普
通組（n=3597）；其餘被分配到病徵組（n=2409）或腦血管病組
（n=707）。普通組的患病率（176/3597，4.9%）比病徵組明顯較低
（152/2409，6.3%；P=0.018）。在普通組中，女性和男性的患病率
分別是5.9%（107/1809）和3.9%（69/1788）（P=0.004）。患病率
普遍隨年齡上升。普通組和腦血管病組之間的患病率無明顯分別。

結論：香港非破裂性顱內動脈瘤的整體患病率估計為3.6%。病徵組的
患病率明顯高於普通組。

Introduction
Intracranial aneurysms constitute approximately 80% 
of all nontraumatic subarachnoid haemorrhages.1 
Aneurysmal subarachnoid haemorrhage could 
be associated with 30-day mortality of 45%, and 
approximately half of the survivors will have 
irreversible brain damage.2 Knowledge of the 
intracranial aneurysm prevalence in a population 
allows health authorities to assess the severity of 
the problem and formulate appropriate healthcare 
policies. The prevalence of unruptured intracranial 
aneurysm has considerably varied among studies 
according to the detection method used.3-15 Notably, 
the prevalence of unruptured intracranial aneurysm 
generally increases with imaging sensitivity. Studies 
that used three-dimensional time-of-flight magnetic 
resonance angiography (MRA) with 3-T magnetic 
resonance imaging (MRI) showed a prevalence of 
7.0% in a general population of Chinese adults age 
35 to 75 years.14 Time-of-flight MRA is an ideal 
imaging technique for the analysis of intracranial 
aneurysm prevalence because of its non-invasive 
nature and its diagnostic accuracy, which is 
comparable to the accuracy of digital subtraction 
angiography.16,17 Information concerning the 
prevalence of intracranial aneurysms in the general 
population is important but has been unavailable in 
Hong Kong. We aimed to determine the prevalences 
of unruptured intracranial aneurysms in the Hong 
Kong population, individuals with symptoms related 
to intracranial aneurysms, and individuals with 
cerebrovascular disease (CVD).

Methods
Study design
Data on cerebral MRA examinations of Hong Kong 
residents conducted at St Teresa’s Hospital, a private 
community hospital that serves patients throughout 
Hong Kong, were extracted from hospital electronic 
records. Data were excluded if they were repeat 
MRA examinations or if the individual had a known 
history of ruptured/unruptured aneurysm or a 
family history of cerebral aneurysm.
	 Magnetic resonance angiography was the 
first-line imaging method used for assessment of 
intracranial vessels at St Teresa’s Hospital during 
the study period. Information retrieved from clinical 
records included the indication for MRA, presenting 
symptoms, medical history, family history, and MRA 
findings. Three groups were formed for analysis: a 
Symptom group that consisted of individuals who 
presented with any single symptom or combination 
of symptoms such as headache, any neurological 
symptoms related to intracranial aneurysms 
such as localised pain above or behind the eye, 
nausea, vomiting, or any visual symptom related to 
intracranial aneurysms (eg, diplopia, vision blurring, 

proptosis, or ptosis); a General group that consisted 
of individuals without any symptoms that were 
criteria for inclusion in the Symptom group and 
without a known history of CVD; and a CVD group 
that consisted of individuals with a known history 
of ischaemic stroke, transient ischaemic attack, 
intracranial stenosis, a history of intracerebral 
haemorrhage, arteriovenous malformation, or any 
other CVD other than cerebral aneurysm. The 
prevalences of cerebral aneurysm within these 
groups were recorded and compared among groups. 
The characteristics of aneurysms in the General 
group were extensively characterised.

Magnetic resonance angiography
The usual contra-indications for MRI were adopted.18 
Magnetic resonance angiography was performed 
with a Siemens MAGNETOM MRI scanner (1.5T 
Vision, 1.5T Sonata, 1.5T Avanto, 3T Trio) using 
non-contrast time-of-flight sequence (repetition 
time 21-40 ms, echo time 3.8-7.2 ms, flip angle  
18°-25°, matrix 195×512 to 250×512, field of view 
200-230, slab 3-6, slices per slab 36-48, slice thickness 
0.5-0.6 mm, acquisition time 4.32-8.45 minutes, with 
or without magnetic transfer). All MRI examinations 
were performed and reported by the same team 
of radiographers and radiologists; each member 
had at least 5 years of experience. The diagnosis of 
aneurysms in each participant was based on definite 
findings in the radiology report. Cases involving 
an inconclusive diagnosis of aneurysm without 
confirmatory computed tomography angiography 
or digital subtraction angiography findings were not 
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included. Aneurysm types were saccular or fusiform. 
Aneurysm sizes were recorded as ≤5 mm, >5 mm 
to <10 mm, 10 to 20 mm, or >20 mm. Aneurysm 
locations were internal carotid artery, middle 
cerebral artery, anterior cerebral artery, posterior 
cerebral artery, or vertebrobasilar artery. Anterior 
communicating artery aneurysms were included 
in the anterior cerebral artery location category. 
Posterior communicating artery aneurysms were 
included in the posterior cerebral artery location 
category.

Analysis of aneurysm prevalence
Prevalence analysis was based on participants, rather 
than aneurysms. In the General group, sex- and age-
specific prevalences were analysed. The age threshold 
that demarcated the greatest change in prevalence 
was identified using odds ratio (OR) for the General 
group overall, as well as for all male participants 
and for all female participants within the General 
group. The prevalences in the General group overall, 
as well as its sex- and age-specific subgroups, were 
compared with the prevalences in the Symptom and 
CVD groups. The sizes and locations of unruptured 
intracranial aneurysms were analysed in the General 
group. For participants with multiple aneurysms, 
the largest aneurysm was selected for size and 
location analysis. The prevalence in the Hong Kong 
population was estimated from the sex- and age-
specific prevalence in the General group in this 
study, with reference to the sex and age composition 
of the Hong Kong population. Because this cross-
sectional analysis involved a long study period (ie,  
15 years), a separate analysis of the sex- and 

age-specific prevalences of aneurysms among 
participants examined in the final 5 years was 
performed to determine whether any significant 
variations in sex- and age-specific prevalences 
occurred over time.

Statistical analysis
Statistical analyses were conducted using SPSS 
for Windows (version 20.0; IBM Corp, Armonk 
[NY], United States). All categorical variables are 
presented as number and percentage. All continuous 
variables are presented as median and interquartile 
range. Comparisons of prevalences among groups 
and subgroups were carried out using the Chi 
squared test. The Mann-Whitney U test was used 
for comparisons of continuous variables. P<0.05 
was considered to indicate statistical significance. 
Comparisons of aneurysm prevalences between 
participant groups according to an age threshold 
were conducted using OR and 95% confidence 
interval (95% CI).

Results
Participant characteristics
During the study period between July 1994 and 
December 2009, 8959 cerebral MRA examinations 
were conducted; 97.9% of the examined individuals 
were Chinese. Among them, 2252 repeat MRA 
examinations and 70 individuals with known history 
of ruptured/unruptured aneurysm or a family history 
of cerebral aneurysm were excluded (Fig 1). Finally, 
first cerebral MRA examinations of 6637 individuals 
were included for analysis (Table 1).

FIG 1.  Flowchart of participant inclusion and allocation to groups based on symptoms and history of cerebrovascular disease 
Abbreviations: CVD = cerebrovascular disease; MRA = magnetic resonance angiography

Cerebral MRA (first 
time or repeat)

[n=8959] Exclusion due to history or 
family history of aneurysm

(n=70)

Exclusion of repeat MRA
(n=2252)

Cerebral MRA (first time)
[n=6707]

Symptom (+)
CVD (-)
(n=2333)

Symptom group
(n=2409)

CVD group
(n=707)

General group
(n=3597)

Symptom (+)
CVD (+)
(n=76)

Symptom (-)
CVD (+)
(n=631)

Symptom (-)
CVD (-)
(n=3597)

Included in analysis
(n=6637)
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Prevalences in the General group, stratified 
according to sex and age
Table 1 shows the prevalences of unruptured 
intracranial aneurysm among the study groups. In 
the General group, the overall prevalence was 4.9%; 
the prevalences in women and men were 5.9% and 
3.9%, respectively (P=0.004) [Table 2]. The prevalence 
was significantly higher in women than in men for 
almost all age ranges; it generally increased with age 
(Fig 2). The age threshold with the greatest change  
in unruptured intracranial aneurysm prevalence 
was 45 years in the General group overall (OR=3.1; 
95% CI, 1.9-4.9), among men in the General group 
(OR=3.6, 95% CI, 1.6-8.3), and among women in 
the General group (OR=2.9, 95% CI, 1.6-5.2). In the 
General group overall, as well among men and women 
in the General group, the prevalences significantly 
differed between participants age <45 years  
and participants age ≥45 years (Table 2).

Estimation of prevalence in the Hong Kong 
population
In the General group, the prevalences of unruptured 
intracranial aneurysm in men age <35, 35 to 44, 
45 to 54, 55 to 64, 65 to 74 and >74 years were 
1.2%, 1.8%, 2%, 3.4%, 7% and 6.6%, respectively; 
the corresponding prevalences in women were 
1.9%, 1.7%, 4.8%, 7.3%, 7%, and 10.5%, respectively. 
Census data for Hong Kong from 2019 indicated 
that the numbers of men in the above age ranges 
were 1.25 million, 0.4652 million, 0.4896 million, 
0.5952 million, 0.3804 million and 0.2514 million, 
respectively; the numbers of women in those 
age ranges were 1.3542 million, 0.7141 million,  
0.6601 million, 0.6404 million, 0.394 million and 

0.3262 million, respectively.19 Thus, we estimated 
the overall prevalence of unruptured intracranial 
aneurysm in the Hong Kong population to be 3.6%. 
There were no statistically significant differences in 
sex- and age-specific prevalences among participants 
examined in the final 5 years of the study, compared 
with participants examined throughout the 15.5-year  
study period (Table 3).

Comparison of prevalences between the 
General group and the other groups
The unruptured intracranial aneurysm prevalence 
was significantly higher in the Symptom group 
than in the General group (6.3% vs 4.9%, P=0.018)  
[Table 2]. The prevalence was also significantly 
higher in the Symptom group than in the General 
group among all women participants, participants 

TABLE 2.  Prevalences of unruptured intracranial aneurysm among study groups*

TABLE 1.  Participant characteristics*

General group Symptom group Cerebrovascular 
disease group

General vs 
Symptom

General vs 
Cerebrovascular 

disease

Symptom vs 
Cerebrovascular 

disease

Overall

All ages 176/3597 (4.9%) 152/2409 (6.3%) 42/707 (5.9%) P=0.018 P=0.246 P=0.721

Age <45 y 14/831 (1.7%) 33/975 (3.4%) 5/125 (4.0%) P=0.024 P=0.084 P=0.723

Age ≥45 y 162/2766 (5.9%) 119/1434 (8.3%) 37/582 (6.4%) P=0.003 P=0.631 P=0.143

Men

All ages 69/1788 (3.9%) 39/1127 (3.5%) 20/414 (4.8%) P=0.579 P=0.366 P=0.214

Age <45 y 6/386 (1.6%) 9/446 (2.0%) 1/70 (1.4%) P=0.616 P=0.937 P=0.739

Age ≥45 y 63/1402 (4.5%) 30/681 (4.4%) 19/344 (5.5%) P=0.927 P=0.419 P=0.428

Women

All ages 107/1809 (5.9%) 113/1282 (8.8%) 22/293 (7.5%) P=0.002 P=0.281 P=0.486

Age <45 y 8/445 (1.8%) 24/528 (4.5%) 4/55 (7.3%) P=0.017 P=0.012 P=0.368

Age ≥45 y 99/1364 (7.3%) 89/754 (11.8%) 18/238 (7.6%) P<0.0001 P=0.848 P=0.07

General group 
(n=3597)

Symptom 
group (n=2409)

Cerebrovascular 
disease group 

(n=707)

Overall 
(n=6637)

Men

No. 1788 1127 414 3281

Age, y 57 (47-70) 50 (36-63) 57 (48.8-69) 54 (42-68)

Women

No. 1809 1282 293 3356

Age, y 57 (45-71) 49 (37-61) 59 (48-72) 54 (42-68)

*	 Data are presented as No. or median (interquartile range). The overall number of 
participants was less than the summation of number of participants of the three 
groups by 76, because 76 participants had cerebrovascular disease and they were 
also symptomatic

*	 Data are shown as No. (%), unless otherwise specified
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age <45 years, participants age ≥45 years, women age 
<45 years, and women age ≥45 years. Otherwise, the 
prevalences of unruptured intracranial aneurysm 
did not significantly differ between the General 
group (overall or subgroups) and the other main 
groups (Table 2).

Comparison of prevalence ratios between 
age-range subgroups and between the 
General and Symptom groups
Using the prevalence at age 35 to 44 years as the 
reference value, the prevalences for the subgroups 
of age 45 to 54, 55 to 64 and 65 to 74 years were  
2.8-fold, 4.3-fold and 4.1-fold greater than the 
reference value, respectively, for women in the 

General group; these prevalences were 1.1-fold,  
1.9-fold and 3.9-fold greater than the reference 
value, respectively, for men in the General group. 
For the subgroups of age 35 to 44, 45 to 54, 55 to 64 
and 65 to 74 years, the prevalence ratios of women 
to men were 0.9, 2.4, 2.1 and 1, respectively, in the 
General group. Additionally, the prevalence ratios of 
the Symptom group to the General group in the four 
age subgroups varied from 4.2 to 1.5 for women and 
from 1.5 to 0.8 for men (Table 4, Fig 2).

Size and location of unruptured intracranial 
aneurysms
Among 176 participants with one or more aneurysms 
in the General group, the largest aneurysm in 
each participant was selected for size and location 
analysis. Eleven participants (6.3%) had fusiform 
aneurysms, while 165 participants (93.8%) had 
saccular aneurysms. Furthermore, 157 participants 
(89.2%) had a single aneurysm, 16 participants (9.1%) 
had two aneurysms, and two participants (1.1%) had 
three aneurysms. Mirror aneurysm occurred in six 
participants (3.4%): five men and one woman. Mirror 
aneurysms were located in the cavernous internal 
carotid artery in two participants and in the non-
cavernous internal carotid artery in four participants. 
The mirror aneurysms were bilaterally symmetrical; 
they measured ≤5 mm (four participants), 5-10 mm 
(one participant), and 10-20 mm (one participant). 
The size and location distributions of aneurysms 
in the General and Symptom groups are shown in 
Table 4. The proportion of posterior cerebral artery 
aneurysms was significantly greater in the Symptom 
group than in the General group (10.5% vs 3.4%, 
P=0.01) [Table 5].

Discussion
It is resource-intensive to determine the unruptured 
intracranial aneurysm prevalence in any population 
because of the need for large-scale studies with 
prospective and random selection of participants, as 
well as the utilisation of accurate diagnostic means for 
aneurysm detection. To achieve this objective within 
the constraints of a hospital-based retrospective 
study, our study model used a hospital that served the 
whole population of Hong Kong; study participants 
comprised individuals without a family history, 
past history, or symptoms related to intracranial 
aneurysms, all of whom were referred to the hospital 
for body check with MRA. These individuals were 
assumed to be closely representative of a random 
sample of the Hong Kong population because 
there was no identifiable medical reason when they 
presented themselves to a doctor, therefore the 
sample was not biased. Because the prevalence of 
unruptured intracranial aneurysm is sex- and age-
dependent,11 the overall prevalence is dependent on 

TABLE 3.  Comparison of unruptured intracranial aneurysm prevalences between 
examination time periods among participants in the General group*

Entire study period: 
1994-2009 n=3597

Final 5 years: 2005-2009 
n=1541

P value

Men n=1788 n=733

Age <60 y 17/994 (1.7%) 13/404 (3.2%) 0.078

Age ≥60 y 52/794 (6.5%) 26/329 (7.9%) 0.417

Women n=1809 n=808

Age <60 y 37/986 (3.8%) 24/446 (5.4%) 0.158

Age ≥60 y 70/823 (8.5%) 42/362 (11.6%) 0.097

*	 Data are shown as No. (%), unless otherwise specified

FIG 2.  Sex- and age-specific prevalences of unruptured intracranial aneurysm in 
the General and Symptom groups

Prevalence (General group)

Women 4/209 (1.9%) 4/236 (1.7%) 17/355 (4.8%) 26/356 (7.3%) 25/359 (7.0%) 31/294 (10.5%)

Men 2/163 (1.2%) 4/223 (1.8%) 8/398 (2.0%) 13/384 (3.4%) 23/330 (7.0%) 19/290 (6.6%)

Prevalence (Symptom group)

Women 5/265 (1.9%) 19/263 (7.2%) 28/287 (9.8%) 23/212 (10.8%) 17/157 (10.8%) 21/98 (21.4%)

Men 4/239 (1.7%) 5/207 (2.4%) 5/233 (2.1%) 10/194 (5.2%) 9/160 (5.6%) 6/94 (6.4%)
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the sex and age composition of participants in the 
study sample. Sex- and age-specific prevalences are 
more meaningful than overall prevalences because 
they allow comparisons among distinct target groups 
in the same study and in other studies. The analysis 
of unruptured intracranial aneurysm prevalence in 
individuals with symptoms and individuals with a 
known history of CVD provides useful information 
for physicians who must counsel such patients.
	 Studies of intracranial aneurysm prevalence 
have multiple limitations. Retrospective studies 
tend to show lower prevalence rates than do 
prospective studies.4,13,20-22 Prevalences vary 
according to the modality of aneurysm detection, 
such that prevalence rates tend to be much lower 

in autopsy studies than in arteriogram studies or 
MRA studies. Published prevalences have been 
0.4% to 0.5% in retrospective autopsy studies,4 3.1% 
to 4.1% in prospective autopsy studies,4 0.65% to 
4.4% in retrospective arteriogram studies,4 3% to 
6.8% in prospective arteriogram studies,4 3.2% to 
4.3% in retrospective MRA studies,21,22 and 5% to 
7% in prospective MRA studies.13,14 The overall 
prevalences are also limited by the sex and age 
compositions of participants in each study. Autopsy 
and hospital-based retrospective studies usually 
have biased samples comprising individuals who 
presented to the hospital with clinical indications for 
investigation. Furthermore, the identification of an 
intracranial aneurysm at autopsy is greatly affected 

TABLE 4.  Unruptured intracranial aneurysm prevalence ratios (PRs) between subgroups of the General group and between 
General and Symptom groups

Age range, y 35-44 45-54 55-64 65-74

General group: PRs between age and 
sex subgroups

Women (reference age 35-44 y) 1.7% (PR=1) 4.8% (PR=2.8) 7.3% (PR=4.3) 7% (PR=4.1)

Men (reference age 35-44 y) 1.8% (PR=1) 2% (PR=1.1) 3.4% (PR=1.9) 7% (PR=3.9)

Women/men 1.7%/1.8%=0.9 4.8%/2%=2.4 7.3%/3.4%=2.1 7%/7%=1

Symptom group: PRs between age 
and sex subgroups

Women (reference age 35-44 y) 7.2% (PR=1) 9.8% (PR=1.4) 10.8% (PR=1.5) 10.8% (PR=1.5)

Men (reference age 35-44 y) 2.4% (PR=1) 2.1% (PR=0.9) 5.2% (PR=2.2) 5.6% (PR=2.3)

Women/men 7.2%/2.4%=3 9.8%/2.1%=4.7 10.8%/5.2%=2.1 10.8%/5.6%=1.9

Symptom group versus General 
group: PRs between the two groups

Women 7.2%/1.7%=4.2 9.8%/4.8%=2 10.8%/7.3%=1.5 10.8%/7%=1.5

Men 2.4%/1.8%=1.3 2.1%/2%=1.1 5.2%/3.4%=1.5 5.6%/7%=0.8

TABLE 5.  Locations and sizes of unruptured intracranial aneurysms*

General group (n=176) Symptom group (n=152) P value

Location

Internal carotid artery 134 (76.1%) 107 (70.4%) 0.24

Middle cerebral artery 9 (5.1%) 14 (9.2%) 0.147

Anterior cerebral artery 4 (2.3%) 3 (2.0%) 0.852

Posterior cerebral artery 6 (3.4%) 16 (10.5%) 0.01

Vertebrobasilar 23 (13.1%) 12 (7.9%) 0.13

Size

≤5 mm 120 (68.2%) 92 (60.5%) 0.148

>5 to <10 mm 32 (18.2%) 29 (19.1%) 0.835

10-20 mm 11 (6.3%) 11 (7.2%) 0.722

>20 mm 2 (1.1%) 7 (4.6%) 0.055

Fusiform 11 (6.3%) 13 (8.6%) 0.425

*	 Data are shown as No. (%), unless otherwise specified
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by the interest and enthusiasm of the examiner23; 
intracranial aneurysms are commonly overlooked 
at autopsy.24 These observations may explain the 
generally low prevalence rates of 0.2% to 2.2% 
reported in autopsy studies.6,25-27

	 Unruptured intracranial aneurysms are 
more common in women and relatively older 
individuals.4,11,14,21 Comparisons of unruptured 
intracranial aneurysm prevalence between published 
studies may not be meaningful without considering 
the sex ratio and age distribution of the study samples; 
such comparisons are not feasible for studies in which 
sex ratio and age distribution data are unavailable, 
and such studies are not uncommon. We compared 
our results with findings from a prospective study of 
Chinese individuals in Shanghai,14 in which the sex- 
and age-specific prevalences had been analysed; both 
studies shared some common trends. In the previous 
study, the overall prevalence was 7%; moreover, 
prevalence increased with age and the female-to-
male prevalence ratio decreased with increasing age. 
These prevalence patterns were similar to patterns 
observed in the current study. Notably, the age- and 
sex-specific prevalences were consistently higher 
in the Shanghai study14 than in the current study, 
which suggests differences in intracranial aneurysm 
prevalence between the two populations.
	 There were two main limitations in this study. 
First, its duration (15 years) was relatively long. 
Although there were prevalence studies which 
involved cerebral arteriogram or autopsy lasting for 
up to 11 years or 30 years respectively,6,20 studies 
involving MRA typically lasted for 2 to 4 years.14,21 
However, the results obtained from the long study 
period can be regarded as similar to the aggregate 
results of a series of consecutive short retrospective 
studies. The overall age- and sex-specific prevalences 
obtained during the long study period can be 
regarded as the average value of age- and sex-specific 
prevalences in the individual shorter studies. A 
major concern related to a long study period is the 
potential for variations in population demographics, 
particularly with respect to age and sex. Because 
analyses of age- and sex-specific prevalence were 
conducted in the present study, variations in age 
and sex composition throughout the population in 
various time periods were presumed not to affect 
the analysis outcome. The overall prevalence of a 
particular disease at any time point can be calculated 
from the sex and age composition of the population 
at that particular time point, together with the age- 
and sex-specific prevalences of that disease. Many 
published studies report an overall prevalence, which 
is meaningful only for a specific time period because 
it is dependent on the age and sex composition of 
the population during the study period. Age- and 
sex-specific prevalences are more meaningful than 
an overall prevalence, they could be regarded as 

part of the natural process of the disease specific 
to the population and are expected to exhibit fewer 
changes over time, therefore, they are more directly 
applicable to clinical practice. Consistent with that 
expectation, we found no statistically significant 
differences in age- and sex-specific prevalences in 
the final 5 years of the study period, compared with 
the study period overall.
	 Second, the assumption that the General group 
is a close representative of the general population 
in Hong Kong requires validation because certain 
factors associated with high aneurysm risk may 
be more common among individuals referred for 
examination via MRA. Based on the selection 
criteria for the General group, selection bias may 
have caused this group to be poorly representative of 
the general population in Hong Kong. To minimise 
the potential for such bias, factors associated with a 
high risk of cerebral aneurysm were addressed by the 
exclusion of individuals with a family history, past 
history, or symptoms related to cerebral aneurysm. 
Additionally, the proportions of individuals with 
hypertension and a smoking habit in the General 
group did not significantly differ from those 
proportions in the wider Hong Kong population. 
Finally, potential biases involving advanced age and 
female sex were addressed with age- and sex-specific 
analyses.
	 In conclusion, the estimated overall prevalence 
of unruptured intracranial aneurysm in the Hong 
Kong population was 3.6%. The prevalence was 
significantly higher in the Symptom group than 
in the General group. However, the unruptured 
intracranial aneurysm prevalences did not differ 
between the General and CVD groups, or between 
the Symptom and CVD groups.
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