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Background

Discussion and Conclusions

* Subcortical Ischemic Vascular Disease (SIVD), manifests as white matter

Table 2: Summary of Linear Regression Analyses
hyperintensities (WMH) on Proton Density/T2-weighted MRI *

Analysis 2 i

These results suggest that there is regional specificity to the effect of WMH
on set-shifting executive function but that localization is less important for
speed of processing.

Analysis 1

Whole Sample (N=132) WMH >10cc of TIC (N=21)

* Although associations between WMH and global cognitive performance,
processing speed, and executive function have been reported, these results

Standardized

B

Significant Variables|Standardized B| p-value r? Significant Variables p-value r?

. . . Processing Speed (TMT-A) ] ]
have been inconsistent and may be related to: Global Volumetric Analysi es 0253 0019 004 | Globalwivh o527 004 ozt  Qur analyses also demonstrate different effects depending on whether the
. 2 NAGM -0.38 0.0001 0.12 . . .
. Threshold effect of WMH Regional Volametric Analys = o1 004 003 Nons VA WA WA WMH threshold effect is accounted for, which may partly explain why WMH
ii. Different operational definitions of cognitive measures 3 NAGM 0342 00001 0.1 : : : : T :
e Y PE 2 5 xccutive Fanction TVIT 3} location has been inconsistently linked to cognitive dysfunction
[1. lefe rent reglOnal EffECtS Of WMH Global Volumetric Analysis NAGM -0.422 0.0001 0.17 None N/A N/A N/A
Regional Volumetric Analysis Frontal lobe pWMH 0.232 0.01 0.04 | Frontal lobe pWMH 0.467 0.03 0.20 ° Global WMH was aSSOC|ated W|th proce55|ng Speed |n those W|th >10m|_ Of
NAGM -0.428 0.0001 0.17

 The Trail-making Test (TMT) is a validated measure of speed of processing
(part A; TMT-A) and set-shifting executive function (part B; TMT-B). 4>

. , , , WMH lesion volume
Figure 2: Demonstration of substantial WMH burden in a 69 year old

patient with AD.
TMT-A= 88 seconds WMH volume = 37.33cc
TMT-B= 423 seconds %WMH = 3.1% of Supratentorial-TIC

* |n both analyses, frontal periventricular WMH were important for set-
shifting executive dysfunction, but in those with >10cc of global WMH,
PWMH accounted for 20% of total variance in TMT-B

* WMH burden is worse in Alzheimer’s Disease compared with normal aging,
however, the relationship between executive dysfunction and WMH remains
uncertain.

* This suggests the need for careful operational definitions of different
executive function tasks in brain behavior research, especially in the
presence of WMH

Purpose and Hypothesis

To investigate the association between TMT performance (speed of processing
by TMT-A; set-shifting executive function by TMT-B) and regional periventricular
and deep WMH in individuals with MCI and AD.

Figure 3: Demonstration of less WMH burden in a 71 year old patient
with AD.

TMT-A= 34 seconds
TMT-B= 68 seconds
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* MRIs were acquired from patients
participating in the Sunnybrook Dementia
Study ©: AD (N=131) and MCI (N=27). TMT-A
and — B were administered within 3 months of
MRI acquisition.

Table 1: Demographic and
Volumetric Data

Demographics & Neuropsych
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178.66 + 91 .30 ®

Education, years
MMSE

TMT-A (seconds)
TMT-B (seconds)

References

Figure 3: Partial Regression Plot for Analysis 2 WMH > 10cc of STIC (A)
Global Volumetric Analysis and (B) Regional Volumetric Analysis 1.

Two analyses were conducted and included
subjects if they:
1. Had No ceiling effect present at 240
seconds on TMT-B (N=158)

Debette S, Markus HS. The clinical importance of white matter hyperintensities on brain
magnetic resonance imaging: systematic review and meta-analysis. BMJ 2010;341:c3666.
2. Boone, K.B., Miller, B.L., Lesser I.M., Mehringer, M., Hill-Gutierrez, E., Goldberg, M.A,,
Berman, N. (1992). Neuropsychological correlates of white matter lesions in healthy

Volumetric Data
TIC {mL)

Parenchyma (mlL)
MAGM [(mL)

MAWM (mL)

120°7.37 £ 137.90
896.98 £ 10597
52235 %5573
374.64 £ 59.90

Partial Regression Plot

Dependent Variable: trailsAsec

Ventricles (mL) 46.13£22.29 2. Had >10cc of global WMH, and no 50~ elderly subjects. Archives of Neurology, 49, 549-554.
ﬁ;ﬂ:&’ E;iz'j; ceiling effect present at 240 seconds on . 3. Dubois, B., Feldman, H., Jacova, C., Cummings, J., et al. 2010. Revising the definition of
Periventrciular WMH (mL) 456 % 6.93 TMT-B (N=21) 40 Alzheimer’s disease: a new lexicon. Lancet Neurology, 9, 1118-27.

4. Tamez E, Myerson J, Morris L, White DA, Baum C, Connor LT. Assessing executive abilities
following acute stroke with the trail making test and digit span. Behav Neurol
2011;24:177-185.

5. Sanchez-Cubillo I, Perianez JA, Adrover-Roig D, et al. Construct validity of the Trail Making
Test: role of task-switching, working memory, inhibition/interference control, and
visuomotor abilities. J Int Neuropsychol Soc 2009 May;15:438-450

6. The Sunnybrook Dementia Study: Mapping Brain Changes in Alzheimer's, Vascular and

* Brain tissue volumetric segmentation on MRI was achieved using the Semi-
Automatic Brain Region Extraction (SABRE) Pipeline.’ Regional parcellation
and volumetrics of WMH was quantified using the Lesion Explorer pipeline3.

 ROls included: frontal lobe, parietal lobe and basal ganglia and

TMT-A sec

thalamus

Regional normal appearing gray matter (NAGM), periventricular WMH and

deep WMH volumes were assessed as predictors in multiple linear

40—

Other Dementias. NCT01800214. Canadian Institute of Health Research.
Dade LA, Gao FQ, Kovacevic N, et al. Semiautomatic brain region extraction: a method of
parcellating brain regions from structural magnetic resonance images. Neuroimage 2004

1 I 1 ! i
000ooo 003000 010000 015000 020000

global WMH % of TIV S

1 I
-.010000 -.005000

Aug;22:1492-1502.

Ramirez J, Gibson E, Quddus A, et al. Lesion Explorer: A comprehensive segmentation and
parcellation package to obtain regional volumetrics for subcortical hyperintensities and
intracranial tissue. Neuroimage 2011 Jan 15,;54:963-973.

regression models. All models were co-varied for age, sex, and education.

All volumetric variables were head size corrected. Summary of Findings:
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e Set shifting was related to frontal lobe pWMH
 However, frontal lobe pWMH explained a much larger proportion of

variance in TMT-B performance in those with more than 10cc of
WMH




