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The Relationship between 24-Hour Blood Pressure Readings and
the Subcortical Ischemic Vascular Cognitive Impairment
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Background: Twenty-four-hour blood pressure (BP) readings have been found to correlate
with hypertensive target organ damage. White matter lesions (WML) probably represent mani-
festations of cerebral hypertensive target organ damage. Recent findings of a linkage between
high BP and later development of dementia have given new prospects on cerebral target-organ
damage in hypertension. Little has been studied about the differences in the pattern of 24-hour
blood pressure readings in the patients with subcortical ischemic vascular cognitive impairment
(VCI). We aimed to assess the differences in the pattern of 24-hour blood pressure readings in
subcortical ischemic VCI and delineate the relationship between 24-hour BP measurements
and cognitive impairment/WML. Methods: 14 SIVCI patients participated in this study and were
examined with 24-hour BP monitoring. All patients were evaluated by the K-MMSE and Brain
MRI. WML were subdivided into periventricular hyperintensities (PVH) and deep white matter
hyperintensities (DWH). Results: The patients with subcortical ischemic VCI had significantly
greater daytime systolic blood pressure, systolic blood pressure variability, and nondipping sta-
tus (p<0.05). Among the patients with subcortical ischemic VCI, absence of dipping status was
associated with attention and calculation scores (p<0.05) and was significantly associated with
PVH and DWH (p<0.05). Conclusions: Non-dipping and reverse-dipping were relatively common
in subcortical ischemic VCI patients. A nondipping status appears to be directly associated with
decline of attention and WML. This study indicates the need for further studies to investigate whether
or not controlling nighttime BP will help reduce the risk for subcortical ischemic VCI.

Key Words: 24-hour blood pressure monitoring, Subcortical ischemic vascular cognitive im-
pairment, Nondipping status
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MRI scane 30 tesla PhilipsE A3 &1th Transverse T1-
weighted images (TR: 525 ms/TE: 14 ms), T2-weighted
images (TR: 3500 ms/TE: 16 ms) %} Fluid Attenuated In-
verse Recovery Image (TR: 3,500 ms/TE: 98 ms)E 5 mm
SA ARl e AT, WAL PN T2 2R
FLAIR 94ol4 oty 145 58 ol %912 433
o A o] WA k2 2HE HAE WA 9
H A (Periventircular Hyperintensity, PVH) 2.2 A 2|37,

e dds Wue A% wd WEe 4% wd WA (Deep

White matter Hyperintensities, DWH) 2.2 2]t} WA
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Ambwlatory Blood Pressure [ Test Summary

Patient ID: 263762

2006/10/02 58yrs Male
11:18:02
Measurement Results: Statistics Valid measurements: Bof 8 ( BB% )
g:un;man.r from 11:18 untll 12:00 (2nd Syst. BP readings above 125 mmHg
ay %) : 25,
41 Blood Pressure Measurement(s) Diast. BP readings above 80 mmHg
Statistics Intervals from Ambulatory BP (%) : 25.0
Devics : Yas Day-Time Average sys/dia{mmHg) :
Total Rec. Time : 24:41 h 120.2 | B8.3
Duration Day Tima : 15:40 h Might-Time Average sys/dialmmHg) :
Curation Might Time : 9:01 h 118.1 / 77.3
Meazuring Method  : osclllometric Diif.Day/Night Avg.sys/dial%) - -10.9 /
24h Average sys/diaimmHg) - 1263/ -128
858.0 Interpretation:
Day Tima
Valid measuremants: 31 of 32 ([ 96%
Sysl. BP readings above 135 mmHg
(%) - 3B8.7
Diast. BP readings above B5 mmHg
[%) : 51.6
Night/Wake-up Time
s T e S R e L s e & Ui wiaay |
- |.|;p-;.-um:;r'n':
B
oL = S T =

142 18:50 113 18:00 0D 200 200

GE CardioSofl W5.15(14) Uncanfirmed

Fig. 1. The results of 24 ambulatory blood pressure monitoring.

nenn e oeon | 0em =]

Attending MD:

-



20A12t et ZE I I oy P2 oIX[Iofete] 2|

ATH10] ¥4 F3 9dE o3t Zo] Witk 0, absent:
1, cap or pencil-thin lining: 2, smooth hallo: 3, irregular
PVH extending into the deep white matter, A5 W& B9
& o 7o)l Atk 0, absent: 1, punctuate foci: 2,
early confluence of foci, and 3, large confluent area, $7}9]
QPP Be A%E REt 2wl 143 9P MRIS

08 W BFE 2Eerith

=

3. BHE 24A|Zt EAEH(Ambulatory 24-hour BP
Monitoring)

24X 7F EF 248 portable autonomic recorder (Tonoport
V, GE, German)& ARt @k 34 AR AI7HEH
Thard 24A17F 3714 1AI7E 7HE 02 SA3lsith 257] Y
(systolic blood pressure: SBP)3} o]<b7] & H(diastolic blood
pressure: DBP)& 717 F7H A 6A1FE 2.5 9A)) 3% offt
U 2F 10A17H 24 64) 22 Wro] Ht Falgith of
73 8 A3t AE=(mean daytime value-mean nighttime
value)/mean daytime valueZ AFSIATE 57] E¢fe] &
& ASHBP dip) & Atsh=tl A At

BP ¥E(BP variability) & F7+ %7] d¢te] 2FAAE
Ag ARFEAHEIg. 1), A2 327 AFel Ystad[1], 12], am-

Table 1. Demographic and Blood pressure characteristics of
SIVCI

SIVC (n=14)

Age, years 69.6+4.7
Educational year 5.57+2.90
HTN 14 (100)
DM 3(21.4)
DL 6 (42.9)
SM 2(14.3)
K-MMSE 20.5+2.57
PVH 1.71+0.82
DWH 1.85+0.77
Daytime SBP 141.4+16.4
Nighttime SBP 139.6+23.6
SBP dip 0.02+0.08
Daytime DBP 87.6+10.1
Nighttime DBP 84.8+121
DBP dip 0.03+0.07
SBP variability 14.99+3.02
Diurnal BP pattern

Dipper 1

Nondipper 8

Reversed dipper 5

Values are expressed as means=+SD and n (%).

SIVCI, Subcortical ischemic vascular cognitive impairment; HTN, hyper-
tension; DM, diabtes mellitus; DL, dyslipidemia; SM, smoking; K-MMSE,
Korean version of Mini-Mental Status Examination; PVH, periventricular
hyperintensities; DWH, Deep White Matter Hyperintensities; SBP, sys-
tolic blood pressure; DBP, diastolic blood pressure; dip, nocturnal dip.

bulatory BP valuex &3 7+& 7130 wtg} high group3}
low grouplZ WAtk day-time SBP (<135 and >135
mmHg), daytime DBP (<80 and >80 mmHg), nighttime
SBP (<120 and >120 mmHg), nighttime DBP (<70 and
>70 mmHg). T3 o] Y A8t F 4 Axel|
dippers, nondippers _L2]1 reverse dippers® WStk A4
ellME Hat oft 757] ol Wt 7 #57] IR
10-20% 8% Ast=w, o]#jst 21& “dipping”o]2kal et ofzk
T57] G Aot A=rt vIFA SR Hesh AA>20%.
extreme dippers), 2 71}(<10%, non-dippers), £.38]& ©Fz+
gto] Z7tE = 7d9-(reverse dippers)+ HIAAAQ ok to 7
7Eet{12], 89 WE(BP variability) & BP HE Aol
gt T 1522 UF5th low group (<15 mmHg)# high
group (>15 mmHg).

4. 2Ix|7]

or

HAt

O1A] Aol ¢} X]uj= K-MMSE$} Clinical Dementia Rating
(CDR) Scale® gttt EE 9] QIA7]5 Hofolies
Korean version of Mini Mental State Examination®.Z ZIA}
ek 923 8 B Aol (Subcortical Ischemic
VCI: SIVCI) ¥H3E ZH} CDR score =05, K-MMSE <24
2 AZosigith 7 QA9 gl Frs e AR

24837 K-MMSE AA5E 72 Q499 (A9, %
2AGE, J15E, FIUF L AL 7184, dojsd, A

1
F2 4 kel o] T e

Table 2. 24-hour BP values in 14 SIVCI patients

24-hour BP values SIVC (n=14)
Daytime SBP

LG 5(35.7)

HG 9(64.3)
Nightime SBP

LG 5(35.7)

HG 9(64.3)
Daytime DBP

LG 4(71.4)

HG 10(28.6)
Nightime DBP

LG 2(14.3)

HG 12(85.7)
BP dip

Dipper 2(14.3)

Nondipper 7(50.0)

Reverse dipper 5(35.7)
SBP variability

LG 6(42.9)

HG 8(57.1)

Values are expressed as n (%).
HG, High group; LG, low group; for other abbreviations, See Table 1.



Table 3. 24-hour BP values according to the socres of each cognitive domain of K-MMSE in SIVCI patients

K-MMSE A7 A 71958 F /T L AR 71935 Aoled Alg7-td Total MMSE
Levels of 24-hour BP values

Daytime SBP -0.016 -0.292 -0.254 0.067 -0.037 -0.095 0.319 -0.7
Nighttime SBP -0.148 -0.403 -0.348 -0.21 -0.099 0.029 0.238 -0.21
Daytime DBP -0.05 -0.33 -0.29 -0.02 -0.05 -0.06 0.3 -0.11
Nighttime DBP -0.04 -0.2 0.07 0.25 -0.2 -0.06 0.3 0.02
SBP dip 0.256 0.37 0.34 0.54* 0.144 -0.221 -0.044 0.312
DBP dip 0.338 0.496 0.443 0.506 0.25 -0.123 -0.115 0.398
SBP variability 0.115 -0.219 -0.096 -0.226 -0.233 -0.206 -0.053 -0.189

*p<0.05 /\]-J,}HM H]—\]ﬂjoﬂ q&t}.

SBP dip was positive correlation with attention and calculation in Pearson correlation analysis.

Table 4. 24-hour BP values according to the location of WML

Levels of 24-hour BP values PVH DWH
Daytime SBP 0.31 0.33
Nighttime SBP 0.47* 0.46*
Daytime DBP 0.15 0.17
Nighttime DBP 0.41 0.4*
SBP dip -0.53* -0.5
DBP dip -0.51* -0.46*
SBP variability 0.2 0.36
*p<0.05, 2374 Whgel %k

Nighttime SBP and DBP dip were associated with PVH and DWH, Night-
time DBP was associated with DWH and SBP dip was associated with
PVH in Pearson correlation analysis.

5. SHSM M (Statistical analysis)
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