
Supplementary Tables and Figures 

Supplementary Table 1. Risk of Bias and Applicability Concerns for the 23 papers with meta-

analysable data based on the Quality Assessment of Diagnostic Accuracy Studies 2 (QUADAS-2) 

criteria  (https://www.ncbi.nlm.nih.gov/pubmed/22007046). Low risk: -  High Risk: + Unclear: ?. 

Study 

Risk of Bias Applicability Concerns 

Patient 
Selection 

Index Test 
Reference 
Standard 

Flow 
timing 

Patient 
Selection 

Index 
Test 

Reference 
Standard 

1 (Arba et. al. 
2016) 1 

- - - - - - - 

2 (Bae et. al., 
2016)2 

- - - - - - - 

3 
(Charidirimou 
et. al., 2013)3 

- - - - - - - 

4 
(Charidimou 
et. al., 2014)4 

? ? ? ? + + + 

5 (Doubal et. 
al., 2010)5 

- - - - - - - 

6 (Gutierrez 
et. al. 2015)6 

- - - - - - - 

7 (Hurford et. 
al. 2014)7 

- - - - - - - 

8 
(Klarenbeek 
et. al. 2013)8 

- - - - - - - 

9 (Loos et. al 
2015)9 

- - - - - - - 

10 (Martinez-
Ramirez et. 
al. 2013)10 

- - - - - - - 

11 (Ohba et. 
al., 2012)11 

- - - ? - + + 

12 (Potter et. 
al. 2015)12 

- - - - - - - 

13 (Riba-
Llena et. al. 
2016)13 

- - - - - - - 

14 (Rouhl et. 
al. 2008)14 

- - - - - - - 

15 (Shams et. 
al. 2016)15 

- - - - - - - 

16 (Uiterwijk 
et. al. 2014)16 

- - - - - - - 

17 (Wu et. al. 
2015)17 

? ? ? ? + + + 

18 (Yakushiji 
et al 2014)18 

- - - - - - - 

19 (Yang et al 
2016)19 

- - - - - - - 

20 (Yao et al 
2014)20 

- - - - - - - 

21 (Zhang et 
al 2014)21 

- - - - - - - 

22 (Zhang et. 
al. 2016)22 

- - - - - - - 

23 (Zhu et al 
2010)23 

- - - - - - - 

https://www.ncbi.nlm.nih.gov/pubmed/22007046


Supplementary Table 2: Shows results of 93/116  studies reporting associations between PVS and clinical outcomes, which could not be included in the 

meta-analysis. BG: Basal Ganglia, CS: centrum semiovale, T1: T1-weighted image, T2: T2-weighted image, FLAIR: fluid-attenuated inversion recovery, CAA: 

cerebral amyloid-angiopathy, MPS: Mucopolysaccharide Disease. *=one study given two rows (for different outcomes) for display purposes. 

Reference  Number 
of 
Subjects 

Age 
(mean) 

Subject 
Characteristics 

Disease Associated Association test 
result? 

Brain Region Geographic 
Region 

Rating 
Scale 

Type of 
scanner and 
MRI sequence 

Achiron and 

Faibel, 200224 
 

71 26.8 Multiple Sclerosis PVS 55% of patients 
have visible PVS 

Corpus 
collosum and 
upper brain 
area 

Israel Heier et al 
198925 

2T,  
T1 and T2 

Adachi et al 
200026    

43 NA Large vessel 
disease 

Lacunar infarct Higher grade PVS 
are detected 

BG Japan 3 points 1.5 T  
 T2 

Adachi et al 
200227 
 

171 69 Stroke Lacunar Infarction  
 
 
 
Atherothrombotic 

63.5% have high 
grade PVS  
 
24.5% have high 
grade PVS 

BG Japan 3 points 1.5T  
T2 

Aigner et al 

200528 

84 38 OCD  
14% have dilated 

PVS 

Most parts of 
the brain 

Austria “normal or 
abnormal” 

0.5 T to 1.5 T,  
T1 and T2 

Akiguchi et al 
201429 
 

503 75 The Vienna Trans-
Danube Aging 
study 

Idiopthic normal 
pressure 
hydrocephalus 

PVS narrowing CS Austria & 
Japan 

NA NA 

Al-Saeed et al 

201230 

 

80 15-49 
range 

Multiple Sclerosis  32% of patient 
have dilated PVS 
 
 

supraventricul

ar region 
 

Kuwait Heier et al 
198925 

1.5T,  
T1, T2 and 
FLAIR 

Alqahtani et al 

2014 31  

12 10.1 
MPS type I and II 

 PVS are highly 
detected in these 
patients 

cerebellum US 4 points NA 
T1 & T2 

Anlar et al 2015 

32 

20 Less 
than 18 

Tuberous Sclerosis 
 60% have 

enlarged PVS 
NA Turkey NA NA 



Aribisala et al 
201433 

 

634 73 Lothian Birth 
Cohort 1936 

 

Inflammation 
 
WMH 

Adjusted 
β=0.12 (P=0.048)  
 
Adjusted β=0.47 
(P<0.0001) 

Hippocampus, 
BG and CS 

UK NA 1.5 T,  
T1, T2 and 
FLAIR 

Azevedo et al 
201334 

25 10.6 ± 4.
52 

MPS  90.5% NA Brazil Mild and 
severe 

1.5T  
FLAIR 

Beak et al 2015 
35 

No 
cognitive 
disorders 
(NCD): 73 
 
Dementia: 
387 
 
Mild 
cognitive 
impairme
nt (MCI): 
290 

70.8 Memory clinic 
patients 

Dementia and MCI NCD of 2.7%; 
dementia of 
11.7% & 
MCI: 7.9% have 
visible PVS 
 
NCD of 5.5%; 
dementia of 
12.9% & 
MCI: 11.4% have 
visible PVS 
 

 
 
BG 
 
 
 
 
 
CS 

Korea NA NA 

Berezuk et al 

201536 
 

26 NA Sunnybrook 
Stroke Prevention 
Clinic 

Wake after sleep 
onset  

Rho: 0.52 (p = 

0.02).  
 

BG Canada Patankar 
et al. 
200537 and 
Doubal et 
al 201038 

3T,  
T1  

Biedron et al 

201439 

53 11.58 Neurological 
Disorders 

 
3.98% 

NA Poland  NA 1.5T 

Boddaert et al 

200940 

77 7.4 Autism  
12 subjects have 

dilated PVS 

Heier et. al. 
1989 

France Heier et. 
al. 198925 

1.5T,  
T1, T2 and 
FLAIR 

Bouvy et al 
201641 

 

50 63 Utrecht Diabetic 
Encephalopathy 
Study (UDES2) 

 
Microbleeds 
 
 

Standardised: 
ß=0.32 (95% Cl, -
0.10-0.77) 

 
 
BG 
 

Netherlands Adams et. 
al. 201342 

7T,  
3D T2 



and PREDICT-MR 
study 
 

 
 
 
WMH 
 

ß=0.56 (95% Cl, 
0.12-0.99) 
 
Standardised:  
ß= 0.46 (95 Cl, -
0.25-0.94) 
ß= 0.39 (95% Cl, -
0.9-0.87) 

CS 
 
 
 
BG 
 
CS 

Boxerman et al 
200743 

50  Rolandic Epilepsy Inflammation 6 cases NA US NA  

Calleja Gero et 
al 201244 

19 NA MPS  73% of patients 
have PVS 

NA Spain NA T1 and T2 

Chadirimou et al 

20144 
 

14 NA CAA  85.7% patients 
have PVS 

CS UK 4 points 1.5T  
T2 

Charidimou et al 

2015 45  

11 NA CAA Pittsburgh 
compound B 
binding (measure 
of amyloid ß 
deposition) 
 

Continuous: 
Coefficient= 0.11 
(95% Cl, 0.01–
0.22) 
 
Dichotomous: 
Coefficient= 0.27 
(95% Cl, 
0.11–0.44) 
  
 

CS UK 4 points 3T,  
T1 and T2 

Charidimou et al 
2016 46  

105 72.7 ICH with and 
without 

CAA 24% 
54.8% 

BG 
CS 

UK 4 points T2, FLAIR and 
SWI 

Chen et al 
201147 
 

158 74.97 MCI Mild cognitive 
impairment 

r = −0.21, P = .009 BG Canada 4 points T1 

Cheng et al 

200348 
 

26 49.7 Immunocomprom
ised patients: 
Systemic Lupus 
Erythematosus 

cryptococcal 

infection 
 

7 patients have 
dilated PVS 

BG Taipei NA NA 



Conforti et al 
201449 

 

40 42.7 Multiple Sclerosis 
 

There is a 
significant PVS 
count in MS 
patients 

NA Italy NA 3T,  
T2 and FLAIR 

Conforti et al 
201650 

82 18-15 Multiple Sclerosis  
Fatigue 

r = 0.208 
(p = 0.05) 
 

Basal Ganglia 
and Midbrain 

Italy NA 3T,  
T1, T2&FLAIR 

Cumurciuc et al 
200651 

50 55.3 CADASIL 
 

78% with dilated 
PVS 

Subcortical 
white matter 
and temporal 
lobe, CS and 
lentiform 
nucleus 

France Heier et. 
al. 198925 

1.5T,  
T2 and FLAIR 

Davila et al 

201052 
 

23 28.1 
Tourette's 

syndrome 
 

 
26% have 
enlarged PVS 

Midbrain 
nuclei 
 
 

Spain NA 1.5T & 3T, 
 T2 

Di Costanzo et 

al 200153 

41 39 
Myotonic 

Dystrophy 

 
Multiple 
regression, rs = –
0.37 (p = 0.019) 

Anterior 
Commissure 

Italy 3 points 0.5T,  
T1, Proton 
Density and 
T2 

Di Costanzo et 

al 200254 

66 38.4 
Myotonic 

Dystrophy Type 1 

 
χ2= 20.1 (p < 
0.001) 

Anterior 
Commissure 

Italy 3 points 0.5T,  
T1, T2 and 
photon 
density 
weighted 
image 

Field et al 2016 

55  

1137 NA 
Lacunar Stroke  

55% of patients 
have visible PVS 

NA UK 4 points various 
FLAIR/T1 

Foo et al 201656 

 

With small 
vessel 
disease 
progressio
n: 59 
 

 
68.4 
 
 
 
 

Parkinson’s  
There was 
significant 
increase in the 
PVS volume 
between baseline 
and follow-up 

Thalamus, 

caudate, 

putamen, 

pallidum, 

UK NA 3T  
T1 



Without 
small 
vessel 
disease 
progressio
n: 14 

 
66.16 
 
 
 

hippocampus, 

amygdala and 

accumbens  
 

Groeschel et al 

200757 

 

35 7.5 
adrenoleukodystr

ophy 

 

 
87% patients 
have PVS 

supratentorial 
white matter 
and basal 
ganglia 

 

Germany NA 1.5T,  
T1, T2 and 
FLAIR 

Guo et al 201658 
34 5.6 

HIV Infection- 

cryptococcal 

meningitis 

44.4% NA China NA NA 

Gutierrez et al 

201359 

706 71.6 Northern 
Manhattan Study 

 

 
 
Age 
 
 
 
Hypertension 
 
 
carotid plaque 

 

Adjusted 
multivariable 
analysis: 
β = 0.01 (p = .02) 
 
β = 0.24 (p = < 
.001) 
 
β = 0.22 (p < .001) 
 

White matter, 
BG, brain 
stem, 
cerebellum  
 

US 2 points 1.5T,  
T1 and FLAIR 

Gutierrez et al 

2017 60  

 

1228 71 Northern 
Manhattan Study 
 

Death 
 
 
Vascular death 
 
 
Stroke 
 
Vascular event  

HR: 1.35 (95% Cl, 
1.00-1.78) 
 
HR 1.55 (95% Cl, 
0.96-2.51) 

 
HR 1.53 (95% Cl, 
0.91-2.57) 

NA US NA NA,  
absence of 
FLAIR rim 



 
HR 1.50 (1.07-
2.11 
 

Hansen et al 

201561 

151 76.33 Elderly Patients  
 
Healthy vs 
Dementia 
 
Healthy vs 
Alzheimer’s 
 
Healthy vs 
Vascular Dementia 
 
 

Z score/ß 
coefficient: 
-3.0741/-1.094 
 
-3.161/-1.002 
 
 
-2.623/-1.956 

BG UK Patankar 
et. al. 
200537 & 
Doubal et. 
al. 201038 

1.5T,  
FLAIR and T1 

Hasiloglu et al 

201162 

21 42.9 boxers  90%, χ2 = 
4.434, df = 1, P = 
.0176) 

NA Turkey NA 1.5T,  
T1 and T2 

Hayashi 2002 63 
71 8.7 Polymicrogyria  27% patients 

have dilated PVS 
frontal lobe, 
parietal lobe, 
temporal, 
occipital and 
Sylvian 

Japan NA NA,  
T1 and T2 

Heier et al 1989 

25 

314 61-80 Outpatients  Age, white matter 
lession, dementia, 
hypertension and 
atrophy patients 
have high grade 
PVS 

BG & CS US Heier et al 
198925 

1.5T 

Huijts et al 
201364 

 

189 63 Lacunar stroke 
and hypertension 

cognition (β = −0.099; 95% 
CI = −0.183 to 
−0.016, p= 0.019) 

BG Netherlands Doubal. et. 
al. 201038 

1.5T or 3T,  
T2 and FLAIR 

Husøy et al 
2016 65  

1006 NA Nord-Trøndelag 
Health Survey 

Headache  OR= 0.84, (95% 
CI = 0.76-0.94) 

BG 
 

Norway NA 1.5T,  



   
OR=0.97 (95% 
CI = 0.95-1.00) 

 
 
 
BG & 
Hemispheric 
white matter  
 

T1, T2 and 
FLAIR 

Inglese et al 
2006 
66 

38 35 Mild traumatic 
brian Injury (TBI) 

MRI appearance 
 
Quick writing test  
 
Processing speed 

Mean(SD): 
6.9 (± 4.3)  
 
r = 0.4 (p = 0.017)  
 
 
r = −0.84 (p = 0.00
6)  
 

NA US NA 1.5T,  
T1, T2 and 
FLAIR 

Kilsdonk et al 
2015 67  

34 43 Multiple Sclerosis PVS More PVS 
appearance of 
patients 
compared to 
control (median: 
11 vs 4) 

handknob, 
including VRS 
in the vertex, 
crus anterius, 
anterior 
commissure, 
the transition 
between third 
ventricle and 
aqueduct, 
including VRS 
in the basal 
ganglia, 
peduncles and 
midbrain 

Netherlands NA 7T,  
T1, T2 & FLAIR 

Koo et al 201668 
 

85 NA CAA CAA & CMB 
 
 

Both have high 
association with 
PVS 
 

CS Korea 2 points 3T  
T2 



Lauer et al 2016 
69 
 

49 NA Microinfarcts  Median: 3 (2.0-
4.0) 

CS US 4 points 1.5T or 3T,  
T1, T2 and 
FLAIR 

Lee et al 2015 
70 

11 NA Parkinson’s K-MMSE 
MoCA-K 
FAB  

r= − 0.675 
r= −0.847 
r= −0.868 

BG Korea 3 points 1.5T,  
T1 and T2 

Loyse et al 2015 
71 

87 NA HIV cryptococcal 
meningoencephali
tis 

63% of patients 
have dilated PVS 

NA South Africa NA NA 

MacLullich et al 
2004 72 

97 67.8 Elderly men Reading Test 
(NART) 

Spearman’s ρ = –
0.21 
 
p = 0.038 

BG 
 
 
CS 

UK Doubal et. 
al. 201038 

1.9T  
T2 

Manara et al 
2011 73 

36 10.4 MPS  89% NA Italy NA 1.5T or 3T  
 T2 

Matheus et al 
2004 74 

18 12.8 MPS  88.89% NA US NA 1.5T,  
T1 and T2 

Mendes et al 
2015 75 

11 NA MPS type I, II and 
IV 

hydrocephalus 63.6% of patients 
have PVS 

NA Brazil NA Phase-
contrast MRI 

Mercieca et al 

2016 
76 

9 NA Glaucoma  
Z score: −2.27 

(p<0.05) 
 

BG UK Doubal et. 
al. 201038 

1.5T  
T1, 

Miszkiel et al 

1996 

77 

25 NA AIDS 
CNS 

cryptococcosis 
 

10/25 patients 

have dilated PVS 

Temporal 
lobes 

UK NA 1.5T,  
T1 and T2 

Muir et al 2016 

78 

346 NA Sunnybrook 
Dementia Study 

Enlarged PVS 

associated with 

WMH 

ß=0.25 
(p<0.0001) 

 

Global white 
matter 

Canada NA NA 

Mutlu et al 2016 

79 

704 66 Rotterdam study 
 

Retinal 

Microvascular 

arterioles 

RR: 1.07 (1.01–

1.14) 

 
CS 
 
 

Netherlands Adams et. 
al. 201342 

NA 



Calibers 

 

RR: 1.13 (1.04–

1.22) 

 

Veins 

RR: 1.08 (1.01–

1.16)  

 

RR: 1.09 (1.00–

1.18) 
 

Hippocampus 
 
 
 
CS 
 
 
 
Hippocampus 

Park et al 2011 

80 

78 68 internal carotid 
artery steno-
occlusive disease 
(ICA) 
 

ICA 
 
 

age 

P<0.05 
 
 
P<0.05 
 
 

P<0.001 

Ipsilateral 
hemisphere 
 
Ipsilateral 
hemisphere 
 
Contralateral 
hemisphere 

Korea 3 points 3T  
T2 

Parker et al 

2011 81 

21 29.2 yea
rs (8.62) 

Asthma 
 24% 

NA US NA NA,  
T1, T2 and 
FLAIR 

Patankar et al 

2005 37 

75 63.4 Elderly patients Ischemic vascualr 
dementia 
 
 
Frontotemporal 
Dementia 

R2 = 0.24, P < .05 

 
R2 = 0.43, P < .01) 

 

CS UK Patankar 
et al 
200537 

1.5T,  
T1, T2 and 
FLAIR 

Prayer et al 
2004 

82 

163 0.4-47 
range 

Intracranial 
disease 

Langerhans cell 
histiocytosis 

70% of patients 

have visible PVS 

Whole brain Austria NA NA,  
T1 and T2 



Ramirez et al 

2015 
83 

203 NA Sunnybrook 
Dementia Study 

Lacunes 
 
 
 
WMH 

r = 0.3 (p < 0.01) 
 

r = 0.3 (p < 0.01) 

 

BG and CS Canada Patankar 
et al 
200537 and 
Doubal et 
al 201038 

1.5T,  
T1 and T2 

Rouhl et al 2008 

14 

165 NA Maastricht Stroke 
Registry  
 

Periventricular 
WML 
 

asymptomatic 

lacunar infarcts 

 

age 
 
 
silent ischemic 
lesion  

ß:  0.19 (p < 

0.001) 

 

ß: 0.26 (p < 0.05) 
 
 

ß: 0.02 (p < 0.001) 

 

BG Netherlands 3 points 1.5T,  
T2 and FLAIR 

Sahin et al 2015 

84 

18 68.62 unilateral severe 
carotid artery 
stenosis 
 

White Matter 
Lesion 

Mean (SD) 
 
4.07 (1.00) 
1.93(0.26) 
 
 
 
3.69 (1.04) 

1.90 (0.31) 

Unilateral 
hemisphere: 
BG 
CS 
 
Contralateral 
hemisphere:  
BG 
CS 

Turkey Patankar 
et al 
200537 

1.5T,  
T1, T2, FLAIR 
& DWI 

Schick et al 

1999 
85 

58 10.8 Patients with 
recurrent 
headache  

Headache 61% of migraine 
patients have 
prominent PVS 

Brain stem 
and  Anterior 
commissure 
 

Vienna NA 0.5T, 1.0T and 
1.5T,  
T1, T2 and 
FLAIR 

Schwedt et al 

2006 86 

241 children  headache 4/22 have PVS NA US NA NA 



Selvarajah et al 

2009 87 

32 61.75 Patient from 
diabetes, vascular 
disease, 
cardiology, 
renovascular and 
hypertension 
clinics. 
 

WMH ß: 4.63 (95%Cl, 
1.18-8.08) 

BG UK 5 points 3T, 
T1, FLAIR and 
IR 

Song et al 2015 
88 

220 64 Acute ischemic 
stroke 

EPA 
 
DHA 
 
∑ n-3-PUFAs 

OR= 0.62 
 
OR= 0.74 
 
OR= 0.77 

BG Korea Doubal et. 
al. 201038 

1.5T, 
T2 

Song et al 2017 
89  

170 
 
 
 
170 

58 
 
 
 
NA 

Sleep Apnea  
 
 
 
NA 

Spearman’s 
ρ = 0.338 
(p=0.004) 

OR: 3.64 (95% CI 

1.02–13.01) 
 

BG & CS 
 
 
NA 

South Korea 4 points 
 
 
NA 

NA 
 
 
NA 

Song et al 2016 

90 

737 63 Acute ischemic 
stroke 

complex aortic 
plaques 
 
simple aortic 
plaques 

5.70 (3.19-10.19) 
 
2.74 (1.75-4.31) 

BG&CS South Korea 4 points 3T  
T2 

Sun et al 2014 

91 

461 NA Lacunar Infarcts E-selectin 
 
  
 
 
 
 
Adiponectin  

OR=3.83 (95% CI, 
2.62–5.95) 
 
OR=2.80 (95% CI, 
2.00–3.90) 
 
OR=0.31 
(95% CI, 0.22–
0.43) 
 
OR=0.53 

CS 
 
 
BG 
 
 
CS 
 
 
 
BG 

China NA 3T,  
T1, T2 and 
FLAIR 



(95% CI, 0.40–

0.70) 

Taber et al 2004 

92 

16 143.5 
months 

autism  44% NA US NA 1.5T,  
T1 and T2 

Tarnaris et al 

2011 

93 

12 70 Adult 
hydrocephalus 
 

 All patients have 
VRS in CS 
 
11/12 have VRS in 
BG 

CS 
 
 
 
BG 

UK Patankar 
et al 
200537 

1.5T,  
T1, T2 and 
FLAIR 

Tan et al 2016  

94 

18 Median: 
45.5 

cryptococcal 
meningitis 
 

 27.8 % of patients 
have multiple PVS 

BG and 
periventricular 
white matter 

China NA 1.5T,  
T1, T2 and 
FLAIR 

Thanprasertsuk 

et al 2014 

95 

85  CAA Correlation 
between WMH 
and PVS 

β (95% CI) = −5.61 
(−8.94 to −2.28) 
 

BG US 4 points 1.5 T,  
T2 

Tien et al 199196 
29  immunocomprom

ised patients 
 3 patients have 

dilated PVS 
NA US NA 1.5T 

Tokola et al 

2015 97 

20 15.6, SD 
7.3 
 

AGU-rare disease Aspartylglucosami
nuria(AGU) 
 

60% NA Finland NA 1.5T and 3T,  
T1 and T2 

Uiterwijk et al 

2016 

98 

130 58.7 The hypertension 
and brain damage 
study (HYBRiD) 
and cognitive 
function in small 
vessel stroke 
study  
 
 

Overall cognition  R2: 2.5% 
(p=0.077) 

BG Netherlands Mild, 
moderate 
or 
extensive 

1.5T and 3T,  
T2 and FLAIR 



Valtonen et al 
1999 

99 

60 32 gyrate atrophy  Mean GA vs 
control: 48±39 vs 
13 ±11 

NA Finland NA 1.5T,  
T2 

van der Land et 
al 2015 
100 

10 23 Sickle cell 
anaemia 

 7/10 NA Netherlands 4 points 3T and 7T,  
T1 

van Rooden et 
al 2016 101  

27 45.9 CAA  Higher PVS in 
symtomatic 
patients 

CS Netherlands NA 3T and 7T,  
T1, T2 and 
FLAIR 

van Sloten et al 
2015  
102 

1949 74.6 AGES-Reykjavik 
Study  
 

depression OR=1.08(95%Cl, 
0.70-1.66) 

NA Iceland NA 1.5T,  
T1 and T2 

van Sloten et al 
2016 
103 

2058 79.6 AGES-Reykjavik 
Study  
 

carotid-femoral 

pulse wave 

velocity and 

depression score 

ß=0.001 (95%Cl= -
0.003 to -0.007) 

NA Iceland NA 1.5T,  
T2 and FLAIR 

Vanderver et al 
2014 104 
 

23  PTEN Mutations  20/23 BG Brazil, Italy 
and 
Netherlands 

NA NA 

Vilar-Bergua et 
al 2016 105  
 
 

975 64 Investigating 
Silent Strokes in 
hypertensives: a 
magnetic 
resonance 
imaging study 
cohort 

microalbuminuria 77.1% of patients 
have PVS 

BG Spain 4 points 1.5T  
T2 

Vilar-Bergua et 
al 2016 106 

 
 

278 63 Investigating 
Silent Strokes in 
Hypertensives: A 
Magnetic 
Resonance 
Imaging Study 
 

N-terminal pro-
brain natriuretic 
peptide levels  
 

OR 1.55, 95% CI 
1.12–2.15 
 

BG Spain 4 points 1.5T 

Wang et al 2016  

107 

100 69 Stroke  
 
 

Adjusted 
multivariable 
linear regression, 

BG UK NA 1.5T  
T2 



 
Hypertension 
 
 
Ageing 
 

r = 2.225 
(p = .013) 
 
r = .117 (p = .003) 

Wardlaw et al 
2009 108 

97  Lacunar stroke Blood barrier 
dysfunction 

F: 0.9 to 
3.96; p ranged 
from 0.46 to 
0.003 

CS UK Doubal et. 
al. 201038 

1.5T 

Wardlaw et al 

2013109 

634 72.5 Lothian Birth 
Cohort 1936 
 

g-Inflammation 
Adjusted for age, 

sex, stroke and 

vascular factors: ß 

= 0.12 (p=0.047) 
 

basal ganglia, 
hippocampus 
and centrum 
semiovale  
 

UK NA NA 

Wiseman et al 

2016 110  

51 NA Systemic Lupus 
Erythematosus(SL
E) 

SLE 
 
 
HDL cholesterol 

100% have PVS 
 

OR= 14.88; 

(95%CI, 2.76–

80.09) 

All 
 
 
CS 

UK 4 points 1.5T  
T2 

Wuerfel et al 
2008 111 

 

45 39.8 Multiple sclerosis  Volume of PVS 
 
 
 
 
 
Age 

Mean compared 
to control: 280.8 
± 165.1 (p=0.004) 
 
r = 0.485 (p = 
0.007) 
 

Basal Ganglia Germany NA 1.5T,  
T1, T2 & FLAIR 

Xiao et al 
2015112 
 

413 64.41 Chronic kidney 
disease 

eGFR 
 
 

OR= 2.37 (95% CI, 
1.19–4.73) 
 

CS 
 
 

China 3 points 3T  
T2 



 
proteinuria 
 
 
 
eGFR 
 
 
 
proteinuria 

OR=2.59 (95% CI 
1.19–5.64) 
 
OR=4.17, (95% CI, 
2.08-8.37) 
 
OR=5.12 95% CI 
2.70 to 12.10 

 
CS 
 
 
 
BG 
 
 
 
BG 

Yun 2013 113 
 

17 57.8 MCI MCI Mean number of 
PVS found: 8.1+/-
4.8 
 

NA South Korea NA NA,  
T1 and T2 

Zeegers et al 

2006 114  

45 43 
months 

Autism  3 patients had 
abnormal PVS 

Only 3 children 
(6.7%) have 
enlarged PVS 

 BG, the 
corpus 
callosum, the 
ventricles, the 
brain stem, 
and the 
cerebellum  

Netherlands NA 1.5T,  
T1 and T2 

Zhang et al 2017 

115 

 

374 61.7 Acute Stroke Post Stroke 
Depression 

OR: 1.557 (95% 
Cl, 0.958–2.530) 
 

BG China 3 points 1.5T,  
T2 and FLAIR 

Zhu et al 201023 
1778 NA Elderly  Dementia HR = 5.8, 95% CI 

1.2–28.4 
 
HR = 9.8 (95% CI 
1.7–55.3) 

BG 
 
 
White matter 

France 2 points 1.5T,  
T1, and T2 

Zhu et al 2010  

23 

1818 72.5 3 Dijon cohort White matter X2= 100 (9df, p= 
0.0001 

BG France 4 points 1.5T, 
T1 and T2 



 

Supplementary Figure 1: Flowchart showing the search and study selection process. 

 

 

 



Supplementary Figure 2: Forest plot for association of PVS and diabetes in BG and CS. 

 

 

 

Supplementary Figure 3: Forest plot of association of lacunar or non-lacunar stroke and PVS in BG 

and CS. 

 

 

 

Supplementary Figure 4: Forest plot of PVS in BG for acute stroke.  

 



 

Supplementary Figure 5: Forest plot of PVS association with cognitive impairment.  

 

 

 

Supplementary Figure 6: Forest plot of PVS and cortical superficial siderosis. 

  

 

 

 

  



Funnel plots 

Figure 1: Shows funnel plot for hypertension 

 

 

 

Figure 2: Shows funnel plot for ageing.  

 

 

 



Figure 3: Shows funnel plot for acute stroke. 

 

 

 

Figure 4: Shows funnel plot for cerebral microbleeds 

 

 



Figure 5: Shows a funnel plot for diabetes. 
 

 
 
 
Figure 6: Shows funnel for cognitive impairment.  
 

 



Figure 7: Shows funnel plot for WMH. 
 

 
 
 

Figure 8: Shows funnel plot for lacunes.  
 

 



Figure 9: Shows funnel plot for lacunar stroke.  
 

 
 
 

Figure 10: Shows funnel plot for CSS.  
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