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Background: White matter lesions are common in the elderly. The aim of this study was to explore the correlation between
blood pressure rhythm and blood pressure variability with white matter lesions.

Material/Methods: A total of 144 subjects aged 40 to 80 years underwent MRI scanning to assess the degree of white matter le-
sions using the Fazekas scale. The regional cerebral blood flow was detected by brain perfusion imaging, and
an ambulatory blood pressure monitor was used to measure the circadian blood pressure rhythm. Odds ratio
and the 95% confidence interval was computed using logistics regression analysis. The relationship between
various factors and blood pressure was calculated by curve simulation.

Results: With the increase of white matter lesions, the regional cerebral blood flow at the lesion decreased gradual-
ly. Systolic blood pressure day/night difference ratio (OR=0.815, 95% Cl 0.729-0.910), diastolic blood pres-
sure day/night difference ratio (OR=0.895, 95% CI 0.831-0.964), systolic blood pressure coefficient of varia-
tion (OR=1.589, 95% Cl 1.273-1.983), and diastolic blood pressure coefficient of variation (OR=1.363, 95% Cl
1.150-1.616) were significantly associated with Fazekas score (P<0.05 for all).

Conclusions: Greater blood pressure variability and blood pressure rhythm disorders were associated with lower regional
cerebral blood flow in patients with white matter lesions.
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Material and Methods

White matter lesions (WMLs) are a very common condition in
the elderly, and may be confirmed only when cognition im-
pairment [1], executive motor function dysfunction, and other
symptoms [2] occur due to the progression of lesions. Numerous
recent studies have shown that hypertension and aging are im-
portant causes of WMLs [3]. In addition to hypertension, both
blood pressure rhythm (BPR) [4] and blood pressure variabili-
ty (BPV) [5] have been shown to markedly increase the resid-
ual risk of WMLs.

The elements of blood pressure comprise blood pressure value
(BP), BPV, and BPR. Although the impacts of elevated BP on the
body have long been recognized, people are now paying close
attention to increased BPV and abnormal BPR [6]. A European
study demonstrated that the risk of cardiovascular and cere-
brovascular events is closely associated with BPV [7], as well
as circadian BPR [8]. Empirical studies have also emphasized
that WMLs may be due to mild chronic cerebral white mat-
ter hypoperfusion caused by cerebral small-vessel lesions [9].
Some risk factors such as hypertension are important causes
of such small-vessel lesions [10]. In addition, the increase in
BPV has been found to directly induce damages to small per-
forating vessels in brain tissue, for which adaptive dilatation
of the perforator is impaired, causing local chronic hypoper-
fusion. Subsequently, this leads to a series of cerebral small-
vessel diseases [11]. At present, the relevance of BPR disor-
der and increased BPV to regional cerebral blood flow (rCBF)
of WMLs areas remains largely unknown.

Patients with WML often also have hypertension. For patients
undergoing treatment for hypertension, the effect of anti-hy-
pertensive drugs and the mode of administration can also sig-
nificantly affect the features of BP fluctuation. We thus believe
that elevated BP is the underlying cause of WMLs [12] and that
an increase in BPV due to BPR changes can contribute to the
progression of WMLs. Unfortunately, no studies have assessed
the interaction between BPR, rCBF, and the degree of WMLs.
Therefore, we aimed to explore the use of the 24-h ambulato-
ry blood pressure monitor (ABPM) method to accurately and
quickly record the BP of patients throughout the day [13]. The
patients’ rCBF at WML areas were recorded using craniocere-
bral perfusion imaging to explore the more detailed relation-
ship between WMLs, rCBF, BPR and BPV, as well as the pos-
sible underlying mechanisms for the progression of WMLs in
terms of BPR. We thus hypothesize that: (a) BPR and BPV are
negatively correlated with rCBF and cognitive function, and
(b) cognitive function is likely to decline as rCBF decreases.

Subject

We enrolled 154 patients with various degrees of WMLs. They
were enrolled from the Neurology Department of Lianyungang
First People’s Hospital between November 2019 and November
2020. All subjects were selected from outpatient or inpatient de-
partments with memory dysfunction and other symptoms as the
chief concern. Patients were found to have WMLs and were se-
lected according to the exclusion criteria and inclusion criteria af-
ter MRI examination. After learning about the study and signing
the informed consent form, they were arranged to be hospitalized
for the completion of relevant examinations. Based on the inclu-
sion criteria and exclusion criteria, 8 patients were excluded due
to data abnormalities, while 2 cases were excluded due to intol-
erance to MRI. Finally, we performed statistical analysis of data
from 144 patients. Among them, 132 completed 24-h ABPM, and
134 cases completed the cerebral CT perfusion imaging (CTP) ex-
amination. The patients underwent brain MRI, cognitive function
evaluation, 24-h ABPM, and other examinations. Per performed
a cross-sectional observational study to explore the relationship
between blood pressure and cerebral blood flow at WMLs. This
study was authorized by the Ethics Committee of Lianyungang
First People’s Hospital (approval number LW201910180010). All
subjects had signed the informed consent form.

Inclusion Criteria

(1) Ages 40 to 80; (2) Definite white matter lesions found by
cranial MRI.

Exclusion Criteria

(1) Mental disorder; (2) secondary hypertension (eg, endocrine
hypertension, renal hypertension); (3) acute cerebral infarction
or previous history of severe cerebral infarction (at admission,
NIH Stroke Scale >5, or infarction that can affect cognitive
function); (4) Congenital vascular dysplasia; (5) other causes
of white matter lesions, eg, autoimmune diseases, hypoxia,
and intoxication; (6) allergic to iodine contrast agents; (7) liv-
er and kidney failure; (8) a history of brain surgery; and (9) se-
vere brain atrophy and extensive lacunar infarction.

CTP Scanning

We used Siemens dual-source computed tomography for CT
examination, and Professional Syngo Software for image pro-
cessing. We selected 2-3 CBF measurements of interest from
bilateral lesion areas at the most prominent level of subcor-
tical and periventricular WMLs based on the MRI scan image.
Subsequently, the average value was taken as the CBF value
for this side of the lesion area.
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Table 1. Baseline characteristics of patients according to SBP day/night ratio quartile grouping.

Variables

HDL-C (mmol/L, M, IQR)

Group 1
Q1-Q2 (-8.11-5.97)

1.08 (0.96-1.29)

Group 2

Q3-Q4 (6.04-20.16) BRIt

1.02 (0.90-1.21)

! Man-Whitney U test; 2 Independent sample t-test; 3 Pearson Chi-square test; Q1-g4: CV is grouped according to the quartile of
population; m — median; IQR — interquartile spacing; M+s — meanzstandard deviation; LDL-C — low density lipoprotein cholesterol;

HDL-C - high-density lipoprotein cholesterol.

MRI Scanning

Magnetic resonance imaging type: GE Signa HDxt 3.0T, the
U.S.A. All patients were scanned in the same posture.

WMLs Analysis

To evaluate WMLs in the periventricular and subcortical regions,
we used the Fazekas scale for white matter lesions severity rat-
ing [14] (range: 0-6). Afterward, the scores from the 2 sections
were added to calculate the total score. Periventricular or sub-
cortical white matter high signal score was rated as 0: no le-
sions; 1: cap or pencil-like thin layer lesions; 2: lesions of smooth
halo appearance; 3: irregular periventricular high signal extend-
ing to deep white matter. Fazekas grade (0-3) is characterized
as follows: Grade 0: no lesions; Grade 1: mild lesions, 0 to 1;
Grade 2: moderate lesions, 2 to 3; Grade 3: severe lesions, 4 to 6.

BP Record

After 5 min in bed, the subject’s left brachial artery blood pres-
sure was measured every 3 min using a calibrated electronic
sphygmomanometer. Blood pressure was measured 3 times.
Subsequently, the mean value was taken as the blood pres-
sure at admission.

After completing all medical examinations, the subjects under-
went 24-h ambulatory blood pressure monitoring (Spacelabs
Healthcare 90217A, US), where diastolic blood pressure (DBP)
and systolic blood pressure (SBP) data were collected at night
and during the day. BP was recorded every 20 min between
6: 00 and 22: 00 (daytime), and every 30 min between 22: 00
and 6: 00 the next day (nighttime). We recorded the mean
blood pressure and standard deviation (SD) during the daytime
and nighttime. BPR is expressed as the rate of a drop in BP at
night, blood pressure day/night difference ratio=(daytime BP-
nighttime BP)/daytime BPx100. BPV was calculated with the
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Table 2. Main examination results of patients according to SBP day/night ratio quartile grouping.

Variables

MoCA (M, IQR)

Group 1
Q1-Q2 (-8.11-5.97)

18 (15-23)

Group 2

03-Q4 (6.04-20.16) falie

21 (17-24)

! Man-Whitney U test; 2 Independent sample t-test; 3 Pearson Chi-square test; m — median; IQR — interquartile spacing;

m#s — meanzstandard deviation; MDSBP — daytime mean systolic blood pressure; MNSBP — mean systolic blood pressure at night;
MDDBP - daytime mean diastolic blood pressure; MNDBP — mean diastolic pressure at night; SBPCV — coefficient of variation of
24-hour systolic blood pressure; DBPCV — 24-hour diastolic blood pressure variation coefficient; SBPDNR — systolic blood pressure
difference ratio between day and night; DBPDNR: Diastolic blood pressure day/night difference ratio; MSCBF — bilateral mean
subcortical local cerebral blood flow; MPCBF — bilateral mean paraventricular cerebral blood flow; MoCA — Monterey Cognitive

Assessment Scale.

formula: CV=SD/mean BP. During the examination period, sub-
jects were only allowed to perform normal activities required
for life, while vigorous exercises or other activities that could
cause mental stimulation were prohibited. To prevent subjects
from BP fluctuations due to stimulation, no other examinations
or operations were allowed during this period. Because the an-
ti-hypertensive treatment of patients is very complex (irregu-
lar and unreasonable drug use), it was necessary to maintain
their blood pressure state at home and to avoid blood pres-
sure fluctuations caused by sudden withdrawal or change of
medication. We did not stop and change the patient’s current
anti-hypertensive plan, but we adjusted the anti-hypertensive
regimen and made a follow-up plan at discharge.

Cognitive Function Assessment

The Montreal Cognitive Assessment Scale (MoCA Scale) was
used to evaluate the participants’ cognitive function. During
the test, the subject was in a quiet and enclosed room and was
examined by a professional psychologist or neurologist [15].

Data Analysis

The data are presented as mean#standard deviation, percent-
age, or interquartile range depending on their corresponding
data distribution. Because the sample size was relatively small,
there were few subjects with systolic blood pressure day/night
difference ratio (SBPDNR) >10. To better reflect the data charac-
teristics of subjects with different blood pressure rhythms, we
used the interquartile range based on the SBPDNR to group the
baseline data and examination results of patients, and then di-
vided the patients into 2 groups: a lower SBPDNR group (<6.0)
and a higher SBPDNR group (>6.0). Data were tested for nor-
mality using the Kolmogorov-Smirnov test. The Mann-Whitney
U test was used for intergroup comparison of non-normally dis-
tributed data. The independent samples t test was used for in-
tergroup comparison of normally distributed data. The Pearson
chi-square test was used for intergroup comparison of ranked
data. The odds ratio (OR) and 95% confidence interval (95%
Cl) between Fazekas score and various factors were analyzed
using univariate and multivariate logistic regression analyses.
The extreme values that could affect the reliability of the data

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€933880-4




Zhang D. et al:
Blood pressure variability and white matter lesions
© Med Sci Monit, 2022; 28: €933880

CLINICAL RESEARCH

Table 3. Logistic regression analysis of Fazekas grades and various factors.

Univariate
VELELIE

FO 1.926 (1.574-2.357)

Multivariate

1.991 (1.565-2.532)

SBPCV — systolic blood pressure coefficient of variation; DBPCV — diastolic blood pressure coefficient of variation; DBPDNR — diastolic
blood pressure day/night ratio; MSCBF — bilateral mean subcortical local cerebral blood flow; MPCBF — bilateral mean paraventricular

cerebral blood flow; F — Fazekas grade.

were removed to better reflect the relationship between them.
We selected the quadratic simulation curve model to assess
the relationship between 24-h BP and CBF. Data analysis was
implemented using SPSS Statistics 26.0. A probability level of
P<0.05 was regarded as statistically significant.

Results

General Information

We also observed that among the 144 participants, 70 (48.6%)
patients exhibited serious WMLs (Fazekas score >2) (Table 1).
We identified no significant differences in blood lipids, sex,
fasting blood glucose, degree of education, coronary heart dis-
ease, smoking and alcohol consumption between the groups.
However, there were significant differences in age (P=0.020),
24-h mean SBP (P=0.031), 24-h mean SBP (P<0.001), diastolic
blood pressure day/night difference ratio (DBPDNR) (P<0.001),
night SBP (P<0.001), night DBP (P<0.001), mean subcortical
rCBF (P=0.003), mean periventricular rCBF (P=0.002), Fazekas
score (P<0.001), and MoCA score (P<0.05) (Table 2).

Analysis of the Relationship Between WMLs and Various
Factors

Our results, based on univariate binary logistic regression
analysis of Fazekas score and various factors, revealed that

age, 24hSBPCV, 24hDBPCV, SBPDNR, and DBPDNR were corre-
lated with WMLs. In addition, multivariate logistic regression
analysis of potential confounding factors, including sex, age,
fasting blood glucose, blood lipid, hypertension, and BMI con-
firmed that factors that had previously been significantly as-
sociated still remained statistically correlated. The results of
the single-factor multivariate logic analysis on Fazekas score
and rCBF showed that a reduction in Fazekas scores led to a
gradual increase in the rCBF at the lesion sites. Moreover, we
performed a multivariate logistic regression analysis. Our find-
ings indicated that the odds ratio was increased after multi-
parameter regulation. For subcortical WMLs, Fazekas O rCBF
was 1.847 times higher than Fazekas 3 rCBF (OR=1.847, 95%
Cl=1.476-2.310, P<0.001), while for periventricular lesions,
Fazekas O rCBF was 1.991 times higher than Fazekas3 rCBF
(OR=1.991, 95% Cl=1.565-2.532, P<0.001) (Table 3).

Analyzing the Relationship Between Day/Night BPR, BPV,
and rCBF

As shown in Figure 1, we observed that all quadratic simu-
lation curves of SBPDNR, DBPDNR, and rCBF exhibited an in-
verted “U” shape, indicating that the BP day/night difference
ratio was negatively correlated with rCBF and was positive-
ly correlated with rCBF at a certain interval. By observing the
2 ends of vertex coordinates, we found that there was a BP
day/night difference ratio value corresponding to maintaining
a good rCBF. We estimated the approximate corresponding BP
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Figure 1. (A-D) Quadratic curve of blood pressure rhythm and rCBF. SBPDNR — systolic blood pressure day/night difference
ratio; DBPDNR — diastolic blood pressure day/night difference ratio; MPCBF — mean periventricular cerebral blood flow;
MSCBF — mean subcortical cerebral blood flow; SPSS Statistics 26 IBM.

day/night difference ratio interval between the rCBF coordi-
nates. The results showed that when subcortical regional ce-
rebral blood flow was 40-50 ml/100 g/min, the corresponding
SBPDNR and DBPDNR intervals were 5-20 and 2-15, respective-
ly. Similarly, when the periventricular regional cerebral blood
flow was 40-50 ml/100g/min, the corresponding SBPDNR and
DBPDNR intervals were 2-20 and -2-17, respectively. The qua-
dratic simulation curves depicted that the BPV coefficient was
roughly negatively correlated with rCBF (Figure 2).

Relationship Between Cognitive Function, rCBF, and BP

As shown in Figures 3 and 4, the cubic simulation curve of SBPDNR,
DBPDNR, and MoCA score revealed an “S” type relationship. Each
curve had 2 turning points, whereby there was a relatively stable
MoCA score interval between the 2 turning points. Regardless of
whether this interval was on SBPDNR or DBPDNR, its median val-
ue was approximately 10. The quadratic simulation curve shows

that the coefficient of variation of BP was significantly negative-
ly correlated with the MoCA score. Finally, the quadratic simula-
tion curve of MoCA score and rCBF demonstrated that when the
subcortical CBF and lateral periventricular CBF were around 55
and 60 ml/100g/min, the MoCA score reached the highest value.

Discussion

This observational study explored the interaction between BPR,
BPV, rCBF, and the degree of WMLs. Our results elucidated that
both SBPDNR and DBPDNR were significantly correlated with
WMLs, suggesting that the BPR may be a protective factor for
WMLs. However, BPR and rCBF curves indicate a more com-
plicated relationship between BPR and WMLs.

Some recent studies concluded that WMLs are associated
with a decrease in rCBF at the lesions in elderly hypertensive
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Figure 2. (A-D) Quadratic curve of blood pressure variability coefficient and rCBF. SBPCV - systolic blood pressure coefficient of
variation; DBPCV — diastolic blood pressure coefficient of variation; MPCBF — mean periventricular cerebral blood flow;
MSCBF — mean subcortical cerebral blood flow; SPSS Statistics 26 IBM.

patients [16]. Decreased cerebral perfusion can induce hypox-
ia and ischemia in both cerebral cortices, thus causing mi-
crocirculation disturbance and worsening neurodegenerative
changes [17]. This is similar to our conclusions, but it is un-
clear whether BPR participates in the decreased CBF. To better
reflect changes in other data when the BPR changes gradual-
ly, we used the interquartile range based on SBPDNR to group
the baseline data. Our results (Table 2) showed that patients
with weaker BPR or higher BP at night than during the day ex-
hibited higher mean BP throughout the day, and were more
likely to develop WMLs, accompanied by more severe cogni-
tive impairment. Similarly, in the intergroup comparison of Q1
and Q3, we found that there were differences in age, noctur-
nal blood pressure, coefficient of variation of blood pressure,
Fazekas score, rCBF and MOCA score between 2 groups. We
also noted that the rCBF in the low SBPDNR group was con-
siderably lower compared with that in the high SBPDNR group.
We found that the rCBF of Fazekas 0 was obviously higher than
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that of patients with Fazekas3 in both subcortical and periven-
tricular WMLs (Table 3). A plausible explanation for this is that
an increase in BP at night caused by BPR disorder was possi-
bly one of the factors causing the decrease of CBF in WMLs.

In our previous study [18], we found that in terms of WMLs,
nocturnal BP increase might be more dangerous than daytime
BP increase. A study by Dirk Sander emphasized that circa-
dian SBP changes, especially nocturnal SBP increase, might
play a pivotal role in the pathogenesis of WMLs [19]. However,
the study did not identify their specific relationship and did
not focus on DBP changes. In the present study, we identi-
fied that SBPDNR and DBPDNR were protective factors for
WMLs. However, Figure 2 illustrates that when SBPDNR grad-
ually approached the normal level (10-20), a gradual increase
in rCBF occurred. On the other hand, when SBPDNR gradually
shifts from the normal level, a subsequent drop in rCBF was
observed. Likewise, a study conducted in China demonstrated

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



CLINICAL RESEARCH

Zhang D. et al:
Blood pressure variability and white matter lesions
© Med Sci Monit, 2022; 28: €933880

MoCA  R’=0.048, P=0.097

-10.00 .00 10.00 20.00 30.00
SBPDNR

MoCA  R*=0.130, P<0.001

5.0000 7.5000

10.0000
SBPCV

12.5000  15.0000  17.5000

MoCA  R*=0.027,P=0.326

-10.00 .00 10.00 20.00
DBPDNR

MoCA  R*=0.179, P<0.001

.0000 5.0000 10.0000

DBPCV

15.0000 20.0000

Figure 3. (A-D) Relationship between MoCA and blood pressure. SBPDNR - systolic blood pressure day/night difference ratio;
DBPDNR - diastolic blood pressure day/night difference ratio; SBPCV — systolic blood pressure coefficient of variation;
DBPCV - diastolic blood pressure coefficient of variation; SPSS Statistics 26 IBM.

a marked increase in WMLs volume in patients with chronic
extreme dipper pattern, non-dipper pattern, or reversed-dip-
per pattern of BP compared to those with dipper pattern of
BP [20]. The above-described results indicate that the normal
BPR is a protective factor that can postpone the progression
of lesions, while BPR disorder can promote the decrease in in-
tracranial rCBF, which can subsequently accelerate the occur-
rence and development of WMLs.

Besides BPR, the BPV coefficient was negatively correlated
with rCBF, indicating that an increase in the BPV coefficient
led to a decrease in the rCBF. This outcome concurred with
the results of an observational study in China, which reported
that excessive SBP variability accelerates cognitive dysfunc-
tion and the development of brain WMLs, particularly in el-
derly patients [21]. It has been shown that high BPV can lead
to frequent episodes of hypotension, which may result in ce-
rebral hypoperfusion, thereby causing cerebral small-vessel

disease [3], hippocampal atrophy [22], and accelerating cogni-
tive impairment. In this present study, we confirmed the rela-
tionship between BPV and local hypoperfusion of WMLs, which
is probably based on hypertension and BPR disorder. A study
by Tessa van Middelaar found that high SBP and pulse pres-
sure variability are associated with the progression of WMLs;
therefore, interventions for variability reduction may be the
most effective means for alleviation of WMLs [23]. Here, we
verified a possible mechanism in which the increase in BP coef-
ficient of variation leads to a decrease in rCBF, which ultimate-
ly promotes the development of WMLs. Therefore, reducing BP
fluctuation is imperative for the treatment of hypertension.

Although a close relationship between cognitive dysfunction and
WNMLs has long been verified by numerous studies [1,24,25], few
researchers have explored the relationship between CBF in the dis-
eased area and cognitive function. Liu’s study found that decreased
perfusion in the WMLs region caused by posterior cerebral artery
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Figure 4. (A, B) Relationship between MoCA and cerebral blood flow. MPCBF — mean periventricular cerebral blood flow;
MSCBF — mean subcortical cerebral blood flow; SPSS Statistics 26 IBM.

stenosis was associated with cognitive decline [21]. However, the
sample size of the study was small and there is a lack of research
on BP. Our results, based on the relationship of MoCA score with
BPR, BPV, and rCBF, revealed that when BPR is normal, cognitive
function is relatively stable. As BPV increases, cognitive function
also deteriorates, which was in line with the association between
BPV and rCBF. Through the study of cognitive function, we indi-
rectly proved the influence of BPR disorder and increased BPV on
rCBF, which is a highly overlooked research area.

This study has shown that the most important risk factors
for increased white matter lesions with age was hyperten-
sion, suggesting that the treatment of hypertension can de-
lay the progression of WMLs [26]. A study published in JAMA
documented that after intensive anti-hypertensive treatment
in hypertensive patients, the group with a target SBP below
120 mmHg exhibited lower WMLs volume and higher total ce-
rebral blood volume compared to the group with a target SBP
below 140 mmHg[27]. Similarly, this study demonstrates that
effective anti-hypertensive therapy can significantly mitigate
the progress of WMLs. Nevertheless, the specific changes in the
patients’ BPR during anti-hypertensive treatment and the rele-
vant influence on the progression of WMLs remain unclear, re-
quiring further exploration. Moreover, no randomized controlled
clinical trials have investigated BPR and WMLs. Therefore, treat-
ment strategies that merely reduce BP while ignoring the pa-
tients’ own BPR disorder may be inadequate in preventing the
progression of WMLs. In addition, only a few researchers have
recognized the hazard of the impact of elevated BP at night
on the progression of WMLs because most follow-up studies
and data acquisitions are conducted during the day, whereas
the relevant nighttime data on patients are often not collect-
ed. We emphasize that patients often pay more attention to
their blood pressure during the day when they are at home and

neglect to treat their blood pressure at night. This may have
quietly contributed to the progression of WMLs.

There are some inherent limitations in our study. Firstly, the
sample size of patients in this study was small, and the fact
that they were all selected from the same hospital ward could
have biased the study and limit generalization of its results.
Second, there should be a reasonable anti-hypertensive pro-
gram for follow-up observation. Lastly, subsequent studies
should include multicenter clinical trials with larger sample siz-
es and long-term follow-ups to verify the reliability and valid-
ity of BPR regulation in preventing and delaying the progres-
sion of WMLs. The assessment of white matter lesions with
only visual rating scale is another limitation.

Conclusions

The findings of this research provide new clinical evidence that
when blood pressure rhythm is disturbed or blood pressure
variability is increased, it is likely to promote the progression
of WMLs by reducing rCBF, and normal blood pressure rhythm
may be a protective factor for WMLs. We thus recommend that
patients with WMLs should maintain a normal BPR when con-
trolling hypertension and should pay attention to reducing
blood pressure during the day. More importantly, they should
also pay attention to the appearance of high blood pressure
at night. However, in the process of lowering blood pressure,
it is necessary to avoid drastic fluctuations in blood pressure
caused by high or low blood pressure.
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