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Background and purpose: Lacunar infarct (LI) is well known as a heterogeneous primary
disorder of cerebral small vessel. Compelling results have demonstrated that age is a risk factor
to the prevalence of LI. However, the relationship between age and the prevalence of LI remains
obscure. It is essential to note the relationship between age and the prevalence of LI through
more clinical data.

Methods: A total of 3,500 patients were included in the case-controlled study. All data were
collected from the Examination Center of Magnetic Resonance Imaging, Lu’an People’s Hospital
from January 2014 to December 2015. A primary discharge diagnosis of LI was done, and all
subjects were evaluated as retrospective data. The relationship between the risk factors and the
prevalence of diabetes and the relationship between age and the prevalence of diabetes was
analyzed. A chi-square test was used to analyze the associations between different variables.
A one-way analysis of variance was used to test the equality of three or more means at one time
by using variances. Statistical significance was defined as a P-value of <0.05.

Results: The one-way analysis of variance demonstrated that the prevalence of LI increased
with age before 60 years and decreased with age after 69 years. The same results were found
in both the male and the female subjects. These results showed that the age-related risk factors
(hypertension, diabetes, cerebral infarct, cardiovascular diseases, smoking, and drinking) have
no relationship with the prevalence of LI on the basis of age. There is a significant difference
among the different age ranges (P=0.0006). Two-tailed P-value (unpaired #-test) showed the
mean significant difference between 30-39 years and 4049 years (P=0.009) and between
70-79 years and 80—100 years (P=0.0196). F-test (to compare variances) demonstrated that
the variances of the different age ranges are significantly different between 30-39 years and
40-49 years (P=0.0002), between 40—49 years and 50-59 years (P=0.0424), and between
70-79 years and 80-100 years (P=0.0003).

Conclusion: The age-related risk factors (hypertension, diabetes, cerebral infarct, cardiovascular
diseases, smoking, and drinking) have no relationship with the prevalence of LI on the basis of
age. A decreasing prevalence of LI with aging occurs in the elderly, while the prevalence of LI
increases with aging in the young and in adults. This investigation implicates that age is not a
risk factor for LI in the elderly.
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Introduction

Lacunar infarct (LI), also known as lacunar stroke, is a small stroke that results from
damage to, or a blockage of, small size penetrating brain arteries and arterioles that
provide blood to the brain’s deep structures within the internal capsule, basal ganglia,
thalamus, pons, and cerebral white matter.! LI may be asymptomatic, showing up
only on brain imaging, or may have depression, pure motor, pure sensory, ataxic, or
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mixed motor and sensory symptoms.> A large number of
results have shown that the prevalence of LI increases with
age worldwide.> With the rapid progress of aging, LI will
become an important impact on family and is harmful to
the society. Therefore, the prevention and treatment of LI
are important.

It is well accepted that LI is closely associated with the
following risk factors: hypertension, diabetes, cardiovas-
cular diseases, the history of cerebral infarct, smoking, and
drinking.® However, the relationship between age and the
prevalence of LI remains obscure. It is essential to clarify
the relationship between age and the prevalence of LI with
more clinical data. We sought to investigate the clinical data
of L1 from January 2014 to December 2015 at our hospital in
Central China and to further clarify the relationship between
the prevalence of LI and age. The relationship between the
prevalence of L1 and the risk factors was also analyzed based
on the age. The present clinical investigation has demon-
strated that the trend of the prevalence of LI decreases with
aging in the elderly after 69 years and increases with aging
before 60 years.

Methods
Study design

This case-controlled study was a retrospective cohort
analysis implemented in the Examination Center of Magnetic
Resonance Imaging, Lu’an People’s Hospital in Lu’an,
Anhui Province, People’s Republic of China, which cares
for ~70,000 inpatients and 800,000 outpatients per year.
Cases of LI were identified by magnetic resonance imaging
(MRI) examination, and control were those who did not.
The review of patient’s data before its commencement was
approved by the institutional medical ethics committee of
Renmin Hospital, Hubei University of Medicine. This analy-
sis was executed in accordance with the approved guidelines.
The requirement for informed consent was waived due to the
retrospective nature of this analysis.

Data collection

The MRI records of adult (=16 years) patients with LI
obtained from the Examination Center of Magnetic Resonance
Imaging of our hospital between January 2014 and December
2015 were reviewed. A total of 3,500 patients, which contain
all MRI data, were selected from inpatients and outpatients.
All selected cases underwent examinations with conventional
MRI sequences (including gradient echo sequence T1 and T2,
T2 fluid attenuation inversion recovery, or diffusion-weighted
imaging). Lacunes were defined by MRI as focal, discrete

areas of apparent ischemic infarction measuring >5 mm
and <15 mm at diameter. There were no uncertain cases
for discussion. The clinical and demographic characteristics
of all patients, including their age, sex, risk factors, initial
vital signs, laboratory findings, and clinical outcomes, were
obtained from the MRI Examination Center.

Statistical analysis

All statistical analyses were performed using SPSS for
Windows Version 18.0 (SPSS Inc., Chicago, IL, USA).
A chi-square test was introduced to analyze the associations
between two different variables. A one-way analysis of vari-
ance was used to test the equality of three or more means at
one time by using variances. A P-value of <0.005 was taken
to indicate statistical significance.

Results

The analysis of age distribution for LI

The total cases were 3,500, including 1,032 LI patients and
2,468 non-LI ones. There are seven age ranges (10-29 years,
30-39 years, 40—49 years, 50-59 years, 60—69 years,
70-79 years, and 80—100 years), which each age range has
500 cases. In all, 1,032 LI cases included 544 males and
488 females.

The data showed that the prevalence of LI increased with
age before 60 years and decreased with age after 69 years.
The same results were found in both the male and the female
subjects (Figure 1 and Table 1). The one-way analysis of
variance demonstrated that the prevalence of LI is associated
with age, indicating that the prevalence of LI increased with
age before 60 years and decreased with age in the elderly
after 69 years.

The relationship between risk factors

and the prevalence of LI

The association between the clinical risk factors and the
prevalence of LI on the basis of age had been demonstrated in
Table 2. These results showed that the age-related risk factors
(hypertension, diabetes, cerebral infarct, cardiovascular
diseases, smoking, and drinking) have no relationship
with the prevalence of LI on the basis of age. There is a
significant difference among the different age ranges in
Table 3 (P=0.0006). Two-tailed P-value (unpaired f-test)
showed the mean significant difference between 30—39 years
and 40-49 years (P=0.009) and between 70-79 years and
80-100 years (P=0.0196). F-test (to compare variances)
demonstrated that the variances of the different age
ranges are significantly different between 30-39 years
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Notes: The prevalence of LI varies by age group, with the highest prevalence of collected cases occurring in age between 60 years and 69 years. (A) Trend of age distribution.

(B) Distribution of LI by different age.
Abbreviation: LI, lacunar infarct.

and 40-49 years (P=0.0002), between 40—49 years and
50-59 years (P=0.0424), and between 70-79 years and
80—100 years (P=0.0003). These results indicate that a
decreasing prevalence of LI with aging occurs in the elderly,
especially after 70 years, while the prevalence of LI increases
with aging in the young and adults before 59 years.

Discussion

LIis a small cavitated lesion no larger than 20 mm in diameter
in the distal distribution of deep penetrating vessels, including
lenticulostriate, thalamoperforating, and pontine perforating
arteries.' LI is a common pathological entity that can result
in various clinical manifestations in the adult and elderly
population. In this study, the one-hospital clinical data were,
retrospectively, assayed, and the patients with a diagnosis
of LI by MRI were selected from an examination center of
MRI. This clinical investigation identified that there was
no relationship between the prevalence of LI and the age-
related risk factors (hypertension, diabetes, cerebral infarct,
cardiovascular diseases, smoking, and drinking) according
to the age range. This study has found that the prevalence of
LI increases with age before 60 years and decreases with age

Table | The distribution of LI by different age range and sex

after 69 years in the elderly. However, this result is different
from the previous reports that the prevalence of LI increases
with aging. Therefore, this analysis indicates that aging is not
a contributor to the prevalence of L1 in the elderly, in spite of
the contrary to the precious evidence data that the prevalence
of LI is proportional to the progress of age.

Increasing imaging and clinical research has demon-
strated that LI is an age-related silent lacunar stroke and a
common occurrence in the elderly.!” LI is the most common
type of stroke in the Japanese population,'*! the Caucasian,'
the African American,'* the Caribbean blacks,'>!* the Chinese
population,'®!” and worldwide. It was demonstrated that
age-specific incidence rates for lacunar stroke in south
Alabama were higher in blacks than whites, and highest for
black females when the age-adjusted rates for initial stroke
were 109 per 100,000 for whites and 208 per 100,000 for
blacks,'® indicating the black/white differences in stroke
rate.'” It was also found that African Americans have more
lacunar stroke and more severe prestroke disability than
Caucasians.?*?! Increasing studies pointed to the racial
differences in ischemic cerebrovascular disease, including
lacunar stroke.!>2%2223 Clinical data evidenced that the racial

Sex Age distribution (years) N P-value F R?
10-29 30-39 40-49 50-59 60-69 70-79 80-100

Total 500 500 500 500 500 500 500 3,500

LI(M+F) | 6 67 168 394 315 80 1,032 0.0269 8473 0.1745
0.2% 1.2% 13.4% 33.6% 78.8% 63% 16%

Male (LI) | 5 41 102 179 170 46 544 0.0295 8.077 0.2891
0.2% 1% 8.2% 20.4% 35.8% 34% 2.3%

Female (LI) 0 | 27 66 215 145 34 488 0.0485 6.739 0.2825
0.0% 0.2% 1.35% 3.3% 43% 29% 1.7%

Abbreviations: F, female; LI, lacunar infarct; M, male.
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differences in lacunar stroke are associated with the different
diet, lifestyle, habits, air pollution, and so on, interfering with
the age-related involvement.'>2% Compelling clinical studies
evidenced that LI has an age-adjusted incidence comparable
with the incidence of large vessel atherosclerotic stroke.?*2¢
The trend of LI prevalence is increasing with age.??’ Differ-
ent from these previous research results, this investigation
found that the prevalence of LI increases with age before
60 years and decreases with age after 69 years in the elderly,
suggesting that aging is not a contributor to the prevalence
of LI in the elderly after 69 years. The implications of these
findings may require different interventions in the elderly.

It is well known that LI is the most important small vessel
cerebrovascular disease, accounting for 20%—-25% of all
ischemic strokes.®* LI has been involved in the two major
vascular pathologies with small size penetrating brain arteries
and arterioles: thickening of the arterial media and obstruc-
tion of penetrating arteries.!* Considering that the prevalence
of LI increases with age before 60 years and decreases with
age after 69 years in the elderly, we inferred the pathogenesis
of LI that age around 60 years is a fragile and vulnerable
period to be easy to induce the small vascular pathologies
and the occurrence of LI. It is possible that “lacune” ever
cavitated from LI will be gradually absorbed and disappeared
with the progress of aging. Therefore, it may be important to
have a comprehensive prevention for LI before and during the
fragile and vulnerable period. This study is not a randomized
and controlled investigation; therefore, further studies have
to be performed to determine these conclusions.
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