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[Abstract] Objective To investigate the impact of enlarged perivascular spaces (EPVS) on the
prognosis of patients with intracerebral hemorrhage (ICH). Methods A total of 306 ICH patients were
enrolled in this study. The bleeding volume was calculated by Tada formula based on CT. The number
and grade of EPVS were evaluated by MRI. Participants were assessed at 90 d after onset for functional
outcome by the modified Rankin Scale (mRS) and quality of life by EuroQol Five Dimensions Questionnaire
(EQ-5D). The cerebrovascular events were recorded within one-year follow-up. Results Patients were
divided into EPVS group (N =129) and non-EPVS group (N = 177). The rate of poor functional outcome
[75.97% (98/129) vs. 36.16% (64/177); x* =47.469, P =0.000] and the rate of poor quality of life [44.19%
(57/129) vs. 20.34% (36/177); x*=20.058, P =0.000] in EPVS group were significantly higher than those in
non-EPVS group. Subgroup analysis showed the rate of poor functional outcome [52% (39/75) vs. 77.78%
(42/54); x> =8.929, P =0.003] and the rate of poor quality of life [25.33% (19/75) vs. 55.56% (30/54); x* =
12.173, P =0.000] in mild EPVS group were significantly lower than those in severe EPVS group. During
follow-up period, the recurrence rate of hemorrhagic stroke [6.98% (9/129) vs. 1.13% (2/177); adjusted x* =
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5.770, P =0.016] and ischemic stroke [12.40% (16/129) vs. 2.82% (5/177); x> =10.710, P =0.001] in EPVS

group were significantly higher than those in non-EPVS group. Conclusions

ICH patients with EPVS

have poor functional outcome, poor quality of life and high risk of recurrent cerebrovascular events within

one year. EPVS can be the predictor for poor prognosis of ICH patients.

[Key words] Enlarged perivascular spaces (not in MeSH);

Cerebral hemorrhage; Prognosis
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Table 1.

Comparison of general data between EPVS group and non-EPVS group

ltem EPVS Non-EPVS Statistic P value || Ttem EPVS Non-EPVS Statistic P value
(N=129) (N=177) value (N=129) (N=177) value
Sex [case (%)] 0.019  0.889 | Platelet count x5, x 107/L) 222.66+ 81.12 21342+ 82.73 1.041  0.300
Male 71 (55.04) 96 (54.24) Blood glucose (x5, mmol/L) 597+ 1.81 548+ 168 0.800 0.428
Female 58 (44.96) 81 (45.76) TC (& +5, mmol/L) 165+ 058 149+ 067 1.521 0.135
Age (T +5, year) 69.15+12.82  68.52+11.53 0209  0.835 || TG ®+s, mmol/L) 513+ 132 482+ 096 1.067 0.288
Duration [M (P, P), h] 18.00 20.00 70.000  0.932 || LDL-C & %5, mmol/L) 384+ 087 311+ 097 0551 0.583
(10.00, 32.00)  (12.00, 28.00)
Hypertension [case (%)] 94 (72.87) 121 (68.36) 0725 0394 || HDL-C (x+s, mmol/L) 115+ 036 116+ 041 0105 0917
ﬁ‘;i‘:l(“o;o‘) Jhe‘“‘ disease 26 (20.16) 32(18.08)  0.209  0.647 || Uric acid (x +s, pmol/L) 381.00+131.31 310.00+155.00 0.242 0.810
Diabetes [case (%)] 4 (41.86) 2(40.68)  0.043 0836 [ PT(®x%s.5) 1342+ 3.65 1251 256 0752 0456
Hyperlipemia [case (%)] 62 (48.06) 70 (39.55)  2.205  0.138 || APTT @+s,s) 2632+ 3.84 2682+ 355 0358 0.722
Smoking [case (%)] 2 (40.31) 71(40.11)  0.001 0972 [ INR @ss) 115+ 052 096+ 028 1.150 0.255
Drinking [case (%)] 41 (31.78) 59(33.33)  0.082  0.775 | Fibrinogen (x s, g/L) 305+ 081 263+ 082 1521 0.135

X’ test for comparison of sex, hypertension, coronary heart disease, diabetes, hyperlipemia, smoking and drinking, Mann-Whitney U test

for comparison of duration, and two-independent-sample ¢ test for comparison of others. EPVS,enlarged perivascular spaces, fI" K 1 Ifil 5

J& BBl (8] B2 s TC, total cholesterol , &t

HH [ 855 TG, triglyceride, il =M ; LDL-C, low-density lipoprotein cholesterol, A% % P I8 26 11 H [ 8% ; HDL-

C, high-density lipoprotein cholesterol, i % B i 25 11 JH [5] [ ; PT, prothrombin time, #¢ Ifil i} J5L B [4] ; APTT, activated partial thromboplastin
time , 16 A6 3 40 € 1L 75 A 18] 5 INR , international normalized ratio, [E PR ifEfb H(H

Fz2 EPVS4L5JEPVS 4L & Wis Fl AL 16 i 1Y g

[#1(%)]

Table 2. Comparison of the prognosis and life quality of
patients between EPVS and non-EPVS groups [case (%)]

EPVS Non-EPVS

Item (N = 129) (N=177) X’ value P value
mRS (score) 47.469 0.000
=2 31 (24.03) 113 (63.84)
>2 98 (75.97) 64 (36.16)
EQ-5D (score) 20.058 0.000
>0.50 72 (55.81) 141 (79.66)
< 0.50 57 (44.19) 36 (20.34)

EPVS, enlarged perivascular spaces, § K (14 1fiL 45 J& 6l 8] B ; mRS,
modified Rankin Scale, B K Rankin & 3% ; EQ-5D, EurQol Five
Dimensions Questionnaire , WY 1 4E fg B i 2

R3 EPVSRE B2 21 5 3 L A 9 ik Y A
[#il(%) ]
Table 3. Comparison of the prognosis and life quality of
patients between mild and severe EPVS groups [case (%)]
It Mild EPVS  Severe EPVS al P val
em (N=75) (N=54) X value value
mRS (score) 8.929 0.003
<2 36 (48.00) 12 (22.22)
52 39(52.00) 42 (77.78)
EQ-5D (score)
>0.50 56(74.67) 24 (44.44)  12.173  0.000
< 0.50 19 (25.33) 30 (55.56)

EPVS, enlarged perivascular spaces, §” K [ IfiL & J& [5] [8] B ; mRS,
modified Rankin Scale, 2l K Rankin it % ; EQ-5D, EurQol Five
YT 4 A B 3R

Dimensions Questionnaire , X

45 > 248 )39 11 (529% ) , T B 41 B 3 Fis R AF 12 )
(22.22%) T 5 AR 42 41(77.78%) , 4l 10] 22 5 HAH
it F 2 L (P =0.003) 5 5% 3 24 55 3 2 0 T ik AL hF
(EQ-5D #F4) > 0.50 43 ) 56 i (74.67% ) . A 3 Jit &t 4%
22 (EQ-5D P43 < 0.5043) 19 5 (25.33%) , 5 41 4=
6 B BT 24 1) (44.449 ) A3 A 22 30 14
(55.56%) , 1 1] 2= 53 IR HA G it 3 X (P =0.000,

#3),
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Table 4. Comparison of recurrent rate of stroke within

one year between EPVS and non-EPVS groups [case (%)]

Group N Hemorrhagic stroke Ischemic stroke
EPVS 129 9 (6.98) 16 (12.40)
Non-EPVS 177 2(1.13) 5( 2.82)
X’ value 5.770* 10.710

P value 0.016 0.001

*adjusted x * value, B 1E x> fH . EPVS, enlarged perivascular
spaces , 41 K A I 4 5] 1] 0] B
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Hp 3% 3 ot BR % 3R 3RO (1Y)

M/NRNA  microRNA(miRNA)
AL B ZL B 53 intercellular adhesion molecular(ICAM)
2 C AL cytochrome C oxidase(COX)
LA IERT  extracellular matrix(ECM)
F AR B F fibroblast growth factor(FGF)
P K DNA  mitochondrial DNA(mtDNA)
LRLARIG LG mitochondrial encephalomyopathy(ME)
LARE A I LS P e LR AR AR Hh R R A
mitochondrial encephalomyopathy with lactic academia and
stroke-like episodes(MELAS)
HXTfEREEE  relative risk(RR)
Ras #15¢ C3 W3 R KW 1

Ras-related C3 botulinum toxin substrate 1(Racl)
/MZRNA  small nuclear RNA(snRNA)
PLERIX region of interest(ROI)
WAL 2% ethidium bromide(EB)

I JE BB perivascular spaces(PVS)
[ Virchow-Robin [A] Bl Virchow-Robin spaces(VRS) |

.- 57 5% blood-brain barrier(BBB)
/N AR K T A2 AR -«

platelet-derived growth factor receptor-a(PDGFR-a)

- /)~ 1] L -

I ik & Bl K B perihematomal edema(PHE)
Toll 324K 2 Toll-like receptor 2(TLR2)
Toll FEZ K 4 Toll-like receptor 4(TLR4)
fif JEL AN bk L #h A+ epidural blood patch(EBP)
WEZL O oil red OCORO)
BHIMZICHE  motor neuron disease( MND)
Barthel 84X Barthel Index(BI)
P EZ PRI
Chinese National Stroke Registry(CNSR)
AR Chinese Stroke Scale(CSS)
JhIE RFE I F - tumor necrosis factor-a( TNF-a)
EARIGK A5 severe traumatic brain injury(sTBI)
AR ik S AR TR R PUBEIA YT S RIRIT Y
BEATLXT R I 1R 12X 55
Thrombolysis or Anticoagulation for Cerebral Venous
Thrombosis Randomized Trial(TO-ACT)
F1 2 P L A P PR I 3 R AR BT R
B LR IRIT ST
Perioperative Antihypertensive Treatment in Patients of

Spontaneous Intracerebral Hemorrhage (PATICH) study
SHEEE  total cholesterol (TC)



