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DISCUSSION

The total MRI SVD score reflects the global network efficiency, and might be helpful to capture 

the cumulative effects of microangiopathy burden in patients affected by sporadic CAA. Larger 

studies are needed to validate our findings.

RESULTS

METHODS

We applied the total MRI small vessel disease (SVD) score in a 

prospective cohort of 96 patients with probable or possible CAA 

(according to Boston criteria).

The score, ranging from 0 to 6, considered 4 MRI features:
 lobar microbleeds
 focal or disseminated cortical superficial siderosis
 moderate-to severe enlarged perivascular spaces in the centrum 

semiovale
 moderate-severe white matter hyperintensities

Statistical analysis: We explored the association of the score with white 

matter connectivity in adjusted ordinal and linear regression analyses.

BIOLOGICAL SIGNIFICANCE OT TOTAL SMALL 

VESSEL DISEASE MRI BURDEN IN 
CEREBRAL AMYLOID ANGIOPATHY

Cerebral amyloid angiopathy (CAA) is a major cause of lobar intracerebral hemorrhage and 

cognitive impairment in the elderly. Different neuroimaging markers of CAA are related to 

distinct biological or clinical aspects of the disease. We investigated the biological significance 

of a specific composite score to capture the total brain MRI burden in the CAA, by evaluating its 

correlation with white matter connectivity, and overall disability measures. 

BACKGROUND AND OBJECTIVES

The median MRI SVD score was 4.00 

(IQR: 3.00-5.00). 

Higher total MRI SVD score was 

associated with global network 

efficiency (coefficient [95% CI]: -0.004 [-

0.008 to -0.002]), in addition to brain 

atrophy (OR [95%CI]: 1.57 [1.16-2.12]) 

and posterior predominance of WMH 

(OR [95% CI]: 1.65 [1.11-2.46]). The score 

was related with lower memory 

performance (coefficient [95% CI]: -

0.14 [-0.28 to -0.01]) and depressive 

symptoms (coefficient [95% CI]:1.17 

[0.30-2.04]). 
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Figure. Total MRI small vessel disease score 

Clinical variables CAA cohort (N=96)

Age (years), mean (SD) 69.82 (8.26)

Male, N (%) 74 (77.1)

Years of education, mean (SD) 16.74 (3.02)

Hypertension, n (%) 55 (57.3)

Diabetes, n (%) 9 (9.4)

Hypercholesterolemia, n (%) 45 (46.9)

Smoking, n (%) 3 (3.3)

Dementia, n (%) 5 (5.2)

Brain MRI markers 

CMBs, N (%) 89 (92.7)

CMBs > 5, N (%) 76 79.2)

cSS, N (%) 51 (53.1)

Focal cSS, N (%) 20 (20.8)

Disseminated cSS, N (%) 31 (32.3)

CSO-EPVS >20, N (%) 55 (57.3)

WMH [Fazekas score], mean (SD) 1.81 (0.80)

moderate-severe, N (%) 60 (62.5)

Occipital gradient, N (%) 57 (59.4)

Moderate-severe global cortical atrophy [Pasquier scale], N 
(%)

61 (63.5)

Global disability, cognitive and gait measures

IQCODE at baseline (79)*, mean (SD) 3.13 (0.24)

mRS (88)*, mean (SD) 0.66 (0.86)

GDS (87)*, median (IQR) 5.00 (2.00, 9.00)

Apathy Scale (80)*, median (IQR) 10.00 (5.25-13.00)

MMSE (91)*, mean (SD) 27.64 (2.37)

SPPB total (53)*, median (IQR) 4..00 (3.00-4.00)

Gait velocity (62)*, m/sec 1.19 (0.35)

Table 1. Characteristics of the study sample

Abbreviations: CMBs=cerebral microbleeds, cSS=cortical superficial siderosis, WMH=white matter hyperintensities, 
IQCODE=Informant Questionnaire on Cognitive Decline in the Elderly, mRS= modified Rankin Scale, GDS=geriatric 
depression scale, MMSE=mini mental state examination, SPPB= Short Physical Performance Battery. 

* Number of patients with available data

N OR (95% CI) p-value

ApoE_e2 73 2.95 (1.26 - 1.87) 0.012

ApoE_e3 73 0.85 (0.51 - 1.44) 0.556

ApoE_e4 73 0.73 (0.42 - 1.27) 0.269

Cerebral global cortical atrophy 96 1.57 (1.16 - 2.12) 0.003

ICH presence 96 0.72 (0.35 - 1.48) 0.374

Occipital predominance WMH 96 1.65 (1.11 - 2.46) 0.014

N coefficient (95% CI) p-value

Global network efficiency 74 -0.004 (-0.008 to -0.002)* 0.039

Derived from ordinal regression model adjusted for age and sex

* Derived from linear regression model adjusted for age and sex

Abbreviations: ICH=intracerebral hemorrhage 

Global network efficiency measure is for ICH-free hemisphere

Table 3. Association between total MRI SVD score and 

APOE genotype and other neuroimaging markers

N Coefficient (95% CI) p-value

Measures of impairment

GDS 87 1.17 (0.30 - 2.04)

0.57 (-0.33 - 1.48)

- 0.04 (-0.012 - 0.02)*

0.009

0.212

0.202

apathy 80

gait velocity 62

N OR (95% CI) p-value

LADIS score 53 - 0.20 (-0.69 - 0.40) 0.520

N Coefficient (95% CI)** p-value Coefficient (95% CI)*** p-value

Cognitive domains

memory 92 -0.14 (-0.28 to -0.01) 0.042 -0.08 (-0.22 to 0.06) 0.252

speed 92 0.01 (-0.08 to 0.10) 0.795 0.01 (-0.02 to 0.02) 0.774

executive 

functions
92 -0.05 (-0.14 to 0.05) 0.319 -0.10 (-0.11 to 0.09) 0.813

language 92 -0.10 (-0.25 to 0.05) 0.184 -0.06 (-0.21 to 0.10) 0.471

Derived from linear regression model adjusted for age and sex and ICH

OR derived ordinal logistic regression model adjusted for age and sex

*Derived from linear regression model adjusted for age and sex and education level

***Derived from linear regression model adjusted for age and sex, education level, ICH and atrophy

Abbreviations: GDS=Geriatric Depression Scale

Table 2. Associations between total MRI SVD score 
and clinical outcome measures 


