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Right caudal middle frontal gyri 

●

●

●

●

●

●
● ●

●

●

●

●
● ●

●

●

●

●
●

●

● ●

●

●

●

●
●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●
●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●
●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●●

●

●

●

●

● ●
●

●

● ●

●

●

●

●

● ●

●

● ●

●

●
●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
● ●

●

●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

● ●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ● ●

●

●

●

●

● ●

●

●

● ●

● ●

●

●

●

● ●

●

●4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

400

800

1200

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left frontal pole 

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

500

1000

1500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right frontal pole 

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

400

800

1200

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●

500

1000

1500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

● ●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

● ●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

● ● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

400

800

1200

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left frontal pole 

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

● ●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●
● ●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●
●

● ●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●
● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

500

1000

1500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right frontal pole 

●

● ●

●

●

●

●
● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

400

800

1200

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

500

1000

1500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

● ●

●
● ●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lateral orbitofrontal gyri 

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lateral orbitofrontal gyri 

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
● ●

●

●

●

● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

● ●

●

●

●
●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

● ●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

● ●

●
●

●

● ●

● ● ●

●

●

● ●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●

● ●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

● ●
●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●

● ●

●

●

●
●●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

● ●
●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ● ●

●

●

●
●

●

●

● ●

●

●

● ●

● ●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

● ●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

● ●

●

●

●
●

●
●

●

● ●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ● ● ●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●
●

●
●

●

●
●

● ●

●

●

●

●

● ● ●

●

●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ●

●

●

●

●

● ●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●●
●

●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

● ●

●

●
●

●
●

●
●

●
● ●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lateral orbitofrontal gyri 

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●
●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

● ●

●

●
●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●

● ●

● ●

●

●

●

●

●

● ●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lateral orbitofrontal gyri 

●

●

●

●

●
●

●

● ●

●
●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

●
●

●
● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ● ●

● ●

● ●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●●

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left medial orbitofrontal 

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right medial orbitofrontal 

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

● ● ● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

● ● ●
● ●

●

●

●

● ●

● ●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●
●

●

● ●

●
●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

● ●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ● ●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
●

●

●

●
●

●

●
●

●

● ● ●

●

●

●

●

●

●

●

●

●
● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left medial orbitofrontal 

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

● ● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●
●

●

●

●

●

● ●

● ●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●
●

●

●

●

● ●

●

● ●

●

●

●
●

●

●
●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●●

●

●
●

●
●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

● ●

●

●

● ●

●

●

●

●

●

●
● ● ●

●

●

●

●

●

●

● ●

● ●

●

●

●
●

●

●
● ●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right medial orbitofrontal 

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

● ●

●

●

●

●
●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●

●
●

●
●

●

●

●

● ● ●

●●

●

●
●

● ●

●

●

●

●

●

● ●
●

●

●

●●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●
●

●
● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars opercularis 

●

● ●
●

●

● ●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars opercularis 

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
● ●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●
●

●

●

●
● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●●

● ●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
● ●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
● ●

●

●
●

●

●
● ●

●

●

●
●

●

● ●

●

●

● ● ●

●

●
● ●

●

● ●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●
●

● ● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●
●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●
● ●

● ● ●

●

●
● ● ● ● ●

●

●

●

●
●

● ●

●

●

●
●

●

●

● ● ●

●

●

●

● ●

●
●

●●

●
●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●
● ●

●

● ●

●

●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

● ● ● ●

●

●

●

● ●

●

●

●

● ● ●

●

●

●

●

●

●

●

● ●

● ●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

● ●

●

● ●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

● ●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

● ●

● ●

●

● ●●

●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

● ●

● ●

●

● ●

●

●

●
● ●

● ●

●

● ●

●

●

●

●

● ●

● ● ●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

● ●
●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●● ●

●

●

●●
●

●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●
●

●
●

●

●
●

●

●

●

●

●

● ●

●
●

●

● ●

●

●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
● ●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

● ●

●

● ●
●

●
●

●

●

● ●

●
●

● ●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

● ●

●

● ●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

● ●
●

●

●

●

●
● ●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ● ●

●

●

●

●

●

●
●● ● ●

●

●

●
●

●

●

●

● ●

●
●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars opercularis 

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●
● ● ●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●

●
●

●
●

● ●

● ●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●
● ● ●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

● ●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

● ●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●
● ●

●

●
●

●

●

●

●

●

●

●

●
●

● ● ● ●

● ●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

● ●

●
●

●
●

● ●

● ●

●

●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

●
●

● ● ●

●
● ● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

● ●

●

●
●

●

●

● ● ● ●

●

●

●

●

● ●

●
● ●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

●

●
●

● ●

●

●
●

●

●
●

●
●

●

●

●
●

●
●

● ●

●

●

● ●

●

●

●

● ●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

● ● ● ●
●

●

● ●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

● ●
●

● ●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

●
●

●
●

●

●

●

●

● ● ●

●

● ●

● ●

●

●

●

●

●

● ●
●

●
●

●

●

●
●

●

●

●
● ●

●

●
●

●

●
● ●

●
●

●
● ●

●

●
●

●

●

●

● ● ●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
● ●●

●

●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars opercularis 

●

●

●

●
● ●

●
●

●

●

●

●

● ●

●
●●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

● ●
●

●

●

●

●

●
●

●

●

● ● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

● ● ●
●

● ●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●
●

●
●

● ● ●

●

●

●

●

●
●

●
●

●

● ●

●
●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

● ● ●
●

●

●

●

●

●

●

●
● ● ●●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●
●

● ● ●
●

●

●

●

●

●
● ●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars orbitalis 

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

1500

2000

2500

3000

3500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars orbitalis 

●

●
●

●

●
●

●

● ●
●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●

● ●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

● ●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

● ●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

● ●

●
●●

● ●

●
●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

1500

2000

2500

3000

3500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ● ●

●

●

●
●

●
●

●

●

●

●

●
● ●

●

● ●

●

●

● ●
● ●

●

●

●

● ●
●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

● ●

●
●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●
● ● ●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

● ●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●
●

●

●
●

● ●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

● ●
●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars orbitalis 

● ●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

● ●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

● ●

● ●
● ●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
● ●

●

●

● ● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

● ● ●

●

●

●

● ●

●

●

● ●

●
● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
● ●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

● ●
●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

● ●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

● ● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

1500

2000

2500

3000

3500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars orbitalis 

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●
●

●

●

●

● ● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●

●

●

●

● ●
●

● ●

●
●

●
●

●

●

●●
●

●

●

●

●

1500

2000

2500

3000

3500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

● ●
●

●

●
●
●

●

● ●

●
●

●

●

●
●

●
●

● ●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars triangularis 

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars triangularis 

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

● ●

● ●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●
●

●

●

●

● ●
●

● ●
●

●

●
● ●

●

●
●

●

●

●

●
● ●●

●

●
●

●

●

●

●

●

●

● ●
●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●
● ● ●

●
●

●

● ●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

● ●
●

●
●

●

●
●

●

● ●

●

●
●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

● ●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

● ●

●

●
● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

●
● ● ●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●
●

●

●
●

●

●

●

● ●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●●

●

●
●

● ●

●

●

●
●

●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●
●

●
●

●

●

● ●
●

●

● ●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●
●

●
● ●

●
● ●

●
●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

● ●
●

● ● ●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●
●

●

●

●
●

●

● ●

●

● ● ●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●
● ● ●

●

●

●

● ● ● ●

●
●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

● ●

●
● ●

●

●
●

●

●

●

●

●

●

● ●

●

●
●

●
●

●

●

●

●
●

●

● ●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

● ●
●

●

●
● ●

●

●
●

●

●

●

●

● ●

● ●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

● ●

●

●
●

●

●

● ●

● ●
●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

● ●

●

●

●
●

●

● ●

●
●

●

● ●
●

●

●

●
●

●
●

●
●

●

●
●

●

●

● ● ●

●

●

●

●

●

●
● ●

● ●
● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
● ●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

● ●
●

●

●●

●

●

●

●
●

●
●

● ●

●
●

●

●

● ● ●

●

●

●

●

●

●
●

● ●

●

●

● ●
● ●

●
●

● ●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●
●

●

●

●

●●

●

● ● ●

●

●

●

●
●

●

●

● ●

● ● ●
●

●

● ●

●

●

●

●
●

●

●
●

●

●
●

●

● ● ●
●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●
●

● ●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

● ● ● ●

●

●

●
● ● ●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

● ●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pars triangularis 

●

● ●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

● ●

●

●

● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

● ● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

● ●

●

●

● ● ●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

● ●

●●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●
●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

● ●

● ●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●
●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
● ●

● ●

●

●

●

● ●
●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●
●

● ●
●

●

●

●

● ●

●

●

● ●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●
●

● ● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

● ●

●
●

●
●

●
●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pars triangularis 

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ● ●
●

●

●

●

● ● ● ●

●

●

●

● ●

●● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●
●

●
● ●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●
●

●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

2000

3000

4000

5000

6000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

● ●

●

●
●

●

● ●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

10000

15000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left rostral middle frontal gyri 

●

●

● ●

●

●
●

●

●

●

● ●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

8000

12000

16000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right rostral middle frontal gyri 

●

●
●

●●

● ●

●

●

●

●

●

●

●

●
●

●

●

● ●
● ● ●

●
●

●
● ●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●
●

●
●

●

●
●

● ●

●

●

●

●

● ●

●

●
●

●

● ●

●

●

●

●

●
●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

● ●

● ●
●

●

●

●

●

●
●●

●

●

● ●

●
●

●

●

●

●

● ●

● ●

● ●

●

● ●

●

●
●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
● ● ● ●

●
●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

● ●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●
●

●
● ●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

10000

15000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●
● ●

●

●

●
●

●
●

● ● ●

●
● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
● ●

● ●

●

●●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

● ● ●

● ●
●

●

● ●

●● ● ●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●
●

●
● ●

●

●
●

● ● ●

●

●

● ●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ● ●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

8000

12000

16000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

● ●

●

●

●

● ● ●
●

●

●
●

●
● ●

●
●

● ●

●

●

●

●

●

● ● ●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
● ●

● ●

●
●

●

●

●

●
● ● ●

●

●

●

●
●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●
●

●
●

●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
● ●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●
● ●

●
●

● ●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ● ●
●

●

● ●

●

●
●

●
●

●

●

● ●

●
●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

● ●

●

●

● ●
●

●

● ●

●
●

●

●
●

●

●

● ●
●

● ●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

● ●
●

●
●

●

●

●

●

●
● ●

●

●

● ●

●

● ● ●

● ●

●

● ●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
● ● ●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●
● ●

● ●

●

●

●
●

●

●
● ●

●

●

● ● ●

● ●

● ●

●

●

●

●

●

●

● ●
●

●
●

●
● ●

● ●
●

●

●
●

●

●
●

● ●

● ● ●

● ●

●

●

●

● ●

●

●

●
●

●
●

●
● ●

●
●

●

●

●

●

●●
●

●
●

●

●
●

●

● ● ●
●

●

●

●

●

●

● ●

● ●

●

●

● ● ●
●

● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
● ●

●

●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●
● ●

● ●
●

●

● ●

● ●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●
●

●

●
●

●

● ●
●

●

●

●
●

● ● ●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●
●

● ● ●

● ●

●

●

●

●

●

●

●

● ●

●
●

●

● ●

● ●

●

●

●

●

● ●

●
●

● ● ●
●

●
● ●

● ●

●

●

●

●

● ●
●

●

●

●
●

●

● ● ● ●

● ●

●
●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

10000

15000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left rostral middle frontal gyri 

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●

●
●

● ● ●

●

●
●

●

●

●

●

●

● ●

●

●

●
●

●
● ●

●

●

●

●

● ● ●
●

●

●

● ● ●

●

● ●

●

●

●

●

●

●
● ● ●

●

●

●

●
●

● ●
●

●
●

●

●

●
● ●

● ●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●
●

● ●

●●

●
●

●
●

●

●

●

● ● ●
● ●

●
● ●

● ● ●

●

●

●

●

● ●
●

●

●
●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

● ●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●
●

●

●
● ●

●

●
●

●

●

●
●

●

●
● ● ●

● ●
●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●
●

● ●

●

●

●
●

●

● ●

●

●

●

●

●
● ●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●
●

●

●
● ●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●●

●
● ●

●

●
●

●

● ●

●
●

●

●

●

●

●
● ●

●

●

●

●

●

●
● ● ●

●

● ●
●

● ● ●

●

●
●

●

● ●
●

●

● ●

● ●

●
●

● ●
●

● ●
●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
● ●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

● ●

●

●

●

●
●

●

● ●

●

●

● ●
●

●
●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

● ●
●

●
●

●
●

● ●
●

●

●

● ●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

● ●

●
●

● ● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●
●

● ●
●

●
●

●
●

● ●

●

● ●

●

● ●
●

●
●

●
● ●

●

●

●

● ● ● ●

● ●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●
● ● ●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●
●

●

●

●

●
●

● ●

●

●

●

●
● ●

●

●

●

●

●

●

● ●

●

●

●

●
● ●

●

●
●

●

●

●

●
●

● ●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

●

● ●

●

●
●

●
●

●

●

● ●
● ●

●

●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●
●

● ●

●

●
●

● ●

●

●

●

●

● ● ●

●

● ●

●

● ●

●

●
●

●
●

●

●

●

●

●
● ●

●

●

●

●

●

● ●
● ●

●

●

●
●

●

●
●

● ●

● ●
●

●

●

●

● ●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

● ●

●

●

●

● ●

●

● ●

●

●

8000

12000

16000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right rostral middle frontal gyri 

● ●

●

●
●

●
●

●

●

●
●

●

● ●
●

●

●

●
●

●
●

●●

●

●

●

●

●
●

●

●

● ●
●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●
●

●

● ●

●

●

● ●

●

●

●

●

●

● ●
●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●

● ●

●
●

●

●

●
●
●

●

●
●

● ●

●

●

●

●
● ●

●

●●
●

● ●

●
●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

● ●

● ●
●

●
●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

10000

15000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●
●

●
●

●

●
●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●
● ●

● ●

●

●

●

●

● ●

●

●

●
●

●

●
● ●

●

●

●

●
●

●

● ●
●

●

●

●
● ●

●

●
●

●

●

●
●

●
●

●

●

● ●

●

●

●
●

● ●
●●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

● ●

●

●

8000

12000

16000

20000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

● ● ●

●

●

●
● ●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left superior frontal gyri 

●

●

● ●

●

●

●
●

● ●

●
●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

● ●

● ● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

10000

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right superior frontal gyri 

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●
● ● ● ●

●

●

● ●
●

●

● ●

●
●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

● ●
●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ● ●

●

●●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●
● ● ●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●●
● ●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
● ●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

● ●

● ●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

● ●

●
● ●

● ●
● ●

●

●
●

● ● ●

●

●
● ●

●

● ● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

● ●
● ● ●

●
●

●

●

●

●

●
●

●

● ●

●
●

●

●

●
●

● ● ●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

● ●

●

●

●

●●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

● ●

●
●

●

●

● ●

● ●

●

●

●

●
●

●

●

●

●

●
●

● ●
●

●

●

●

●
●

●
● ●

●

● ●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
● ●

●

●

●
● ●

●

● ●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●
● ●

● ●

●
● ●

● ●

●

●
●

● ●

●
● ●

●

●

●
●

●

●
●

●

●

●

● ●
●

●●

●
●

● ●

●

●

●

10000

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
● ●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●
● ●

●

● ●●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●
●

●
●

●

●

●

●

● ●
● ● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

● ●

●

●
●

● ● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

● ●
●

●

●
●

●
●

●

●
●

●
●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

●

● ● ●
●

●

●

● ●

●

●

● ●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

● ●

●

●

●
●

●

●

●

● ●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

● ●

●
●

●
●

●

●

● ●

●

●

●

●
●

●

●

●

●
● ●

●

●

● ● ●

●

●

● ● ●

●

●
●

●

●
●

●

●

●

●

●
●

●
●

●

●

● ●
●

●

●

●
●

● ●

● ●

●

●
●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

● ●
●

●

●
●

● ●

●

●
●

●
●

●

● ●

●
●

●
●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
● ●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●
●

●
● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

● ●

● ●

●

●

●

● ●

●

●

● ●

●

●

●

● ● ●

● ●

●

●

●

● ● ●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●
● ●

● ●
●

●

●

●

●

●

●

●

●

●

●●

●

● ●

●
●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left superior frontal gyri 

● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●
● ●

●

●
●

●

●

●

● ●
● ●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●
●

● ●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
● ●

●

●
●

●

● ●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
● ●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

● ●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

●

●
●

● ● ●

●

●
●

●

●

●
●

●
●

●

●

●

●

●
● ●

●

●
●

●

●

●●

●
● ●

●

● ●

●

●

●

●
●

●

●

●

●
●

●
●

●
●

●

● ●

●
●

● ●

●

●

●

●

● ● ● ●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
● ●

●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

● ●

●
●

●

●

●

●
●

●
● ●

●

●
●

●
● ●

●

●

● ●

●

● ●
●

●
●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

● ●

● ●

●

●

●

●

●
●

●

● ●

●

● ●

●
●

●
●

●

●

●

● ●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●
●

●

●

●

●

●

●

●
●

● ●
●

●

● ●

●

●

●

●
● ●

● ●

●

● ● ● ●

●

●

●
●

●

●

●

●

●

● ● ●
●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

● ●

●

●

●

●

● ● ●

●
●

● ●

●

●

● ● ●
●

● ● ● ●

●
●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

● ●

●
●

●

●
●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

● ●

●

● ● ●
●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
● ●

●
●

●

●

●
●

●
●

● ●

●

●

●

●

●
●

●

●

●

● ●
●

●
●

●

●

● ●
●

● ●
●

●

●
●

●
●

●
●

● ●

● ●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●●
●

●

● ●

●
●

●

●

●

●

●

●
●

●

10000

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right superior frontal gyri 

●
●

●

●

●
●

●

●
●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●
●

●

● ● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

●●

● ● ●

●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●
●

● ●

● ● ●

●

●
●

●

●

●
●

● ●

●

●
● ●

●

●

●

10000

15000

20000

25000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



● ●

●
●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left hippocampus 

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

● ● ●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right hippocampus 

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ● ●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

● ● ●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

● ●

●

● ●

●

●

●

● ●

●

●

●
●

●

● ●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

● ●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●

●

●
● ●

●

●

●
●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●

●

● ●

● ●

●

●●

●
●

●
●

● ●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

● ●
●

●

● ●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

● ●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
● ●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●
●

●
●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

● ●
●

●

●

●
● ●

●
●

●

●

●
●

●

●

●
● ●

●

●
●

●
●

●

●

●
●

● ●

●

●

●

●

● ● ●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

● ●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ●

●
● ●

● ●

●
●

● ●

●
● ●

● ●●

●

● ●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●
● ●

●

●

● ● ●

●

●

●

●

●
●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

● ●

●
●

●
●

●
●

●
●

●
●

●

●

● ●

●

●

●
●

●
●

●

●

● ●

● ●

●

●

●

●

● ●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left hippocampus 

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

● ●
●

● ●

●

●
●

●

●
●

●●

●
●

●

●

● ●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●
●

●
●

●

● ●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

● ●
●

●

● ●

● ●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●
●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●
●

● ●

●

●

●

● ●
●

●

● ●

●

● ●

●

●

●

● ●

●
●

●

●
●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

● ● ●
●

●

●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

● ●

●
●

●

●

● ●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●
● ●

●

● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●● ●

●

●

●
●

●

●

●

● ●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

●
●

●

● ●

●
●

●

●

●

●
●

●

●
●

● ● ●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

● ●

● ●

●

●
●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●
●

●

●
●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●●
●

●

●

●

●

●

●
●

●

● ●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right hippocampus 

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
●

● ●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

● ●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left insula 

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

4000

6000

8000

10000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right insula 

●

●

●

●

●

●

●

●
●

● ●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

● ● ● ●

●
●

●

●

●

●

●

● ●

●
●

●

●

● ●

●

●

●
●

●

●

●
●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

● ●

●

● ●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

● ●

●●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

4000

6000

8000

10000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

● ●
●

● ●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
● ●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●
●

●
●

●

●
●

● ●

●

●
●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
● ●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●
● ●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

● ●

●

● ●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

● ● ●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●
●

●
●

●

●

● ●

●●
● ● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

● ● ●

●
●

●

●

●

●

●

●

●
●

●
●

●
● ●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

● ●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

3000

4000

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left insula 

●
● ● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●● ●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●

●
●

●
●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

● ●

●

●

● ● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●
●

●

●

●

● ● ● ●

●

● ●

●

●
●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

● ●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

● ●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●
●

● ●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

4000

6000

8000

10000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right insula 

●

●

●

●

●

●

●

●
●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●

●

●

●

●

●

● ●
●

●

● ● ● ●

●
●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

9000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●

●

●●

●

●

●

●
●

●

● ●

●
●

●

●

●

●

4000

6000

8000

10000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left cuneus 

●
●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right cuneus 

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●
●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

● ● ●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●

●
● ● ●

●
●●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

● ●

● ● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

● ●

●

● ●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●● ●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●

● ● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●
● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●

●
●

●

●

●

●
● ● ●

●
●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

● ●

●
●

● ●

●

●

● ●
● ●

●

●

●

●

●
●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

● ●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

● ●

●

●

●
●

●

●

●

●
● ●

●

● ● ●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ●

●

●
●

● ●

●

●
●

●

● ●

●
●

●

●
●

●

●
●

●

● ●

● ● ●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●● ●

●

●
●

●

●

●

●

●

● ●

●

●

●

● ● ●
●

●

●
● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ● ●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●●
●

●
●

●

●

●

●

●

● ●
●

●

● ●
●

●

●

●

●

●

●

●
●

●

●
●

● ●
●

●

● ●

●

●

●

●

● ●

● ●

●

● ●

●

●
●

●

●

●

● ● ●

●
●

●

●
●

● ●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

● ●
●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

● ●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

● ●●

●

●

● ●

●

● ● ●
●

●
●

● ●
● ●

● ●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●
●

●

●
●

●

●

● ● ●
●

●

●

●●
●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

● ●

● ●

●

●

●

●

●

● ●
● ●

●

●

●

●

● ●
●

●

●

●

●

●

●●

●
● ●

●

● ●
●

●

●

●
●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

● ●
●

●

● ●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●
●

●

●

● ● ● ●
● ●

●

●

●

● ●

● ●

●

● ●

●

● ●
●

●

●

● ●

● ● ●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

● ●

●
●

●

● ●

●

●

●

● ●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●

● ● ●

●

●
●

●

●

●
●

●

●

●

● ●

●

● ●

●

●
●

●

●

● ●

● ●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

● ● ●

● ● ●
●

●

●
●

●

●
●

●

●

● ● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left cuneus 

●

●

●

● ● ●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
● ●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

● ●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●
● ●

●
●

●

●
●

●

● ●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

● ●
●

●
●

●
●

●

●

●

● ●

●

●

● ●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

●

● ●
●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

● ● ●

●

●

●
●

●

●

●

●

● ●
●

●
●

●
●

●●

● ●

● ●
●

● ●
●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●
●

●

●
●

●
●

●
●

● ●

●

●
●

●

●
● ●

● ●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
● ●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●
●

● ●

●

●
●

●
●

●
● ●

●
●

●
●

●
●

●

●

●
●

●

●

● ●

● ●
● ●

●
●

●
●

●

●
●

●

●

●

●

●

● ●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●
●

● ●
●

●

● ●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

● ●

●
●

●

●

● ●

●

●

● ●

● ● ●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

● ●

●●

● ●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

●
● ●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●
● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

● ●

●
●

●

● ● ●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

● ●

● ●

●

●

● ● ●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right cuneus 

●

●

●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

● ●

●

● ●

●
●

●

●

●

●

● ●

●
●

● ●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

● ●
●

●
● ●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●
●

● ●

●

●
●

●
● ●

●
● ●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●●

●

● ●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

● ●

●
●

● ●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●
●

●

●
● ●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●
● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●
●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lateral occipital gyri 

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

5000

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lateral occipital gyri 

●

●

●

●

●
●

●
●

●

● ●

● ●

●

●

●

●

●

●
●

● ●

●

●
●

● ●

● ● ●

● ●
●

● ● ●
●

●

●

●

●
● ●

●

●

●

●

● ●

●

●

●●

●

●

●● ●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●
● ●

●

●

●

●

● ●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

●

●
●

●

●
●

●

●

●

●
● ●

●

●

● ●
●

●

●
●

●
●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●
●

●

●
● ●

●

●

●

●
●

●

●

●

●

●
●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

● ●

●

●

● ●

●
●

● ●
●

●

●

● ●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●
●

●

●
●

●

●

●
●

●
●

●

●
●

●
●

●

●

● ●

●

●
●

● ●

●

●
●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

● ●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

● ● ●

●

●

●

● ● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

● ●

●

● ●

●

● ●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●
● ●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

5000

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●
●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●
●

●

●
●

●

●

●

●

●

●
● ●

●

●
●

●
● ●

●

●

●

●
●

●

● ●
●

●

●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●
●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
● ● ●

● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

● ●
●

●

●

●

●

● ●

●
●

●

●

● ●
●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●
● ● ●

● ● ●

●

●

● ●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●
● ●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●
● ●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

● ●

●
●

●

●
●

● ● ●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

● ●
●

●

●

● ●
●

●

●

● ●

●

●

● ● ● ●

●

●

●

●
●

●
● ●

●

●
●

● ●
●

● ●

●

●

●

●

●

● ●

● ●

●

● ●

●
●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●
●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

● ●
●

●

●
●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
● ●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

● ● ●
●

●

●

●

●

●

● ●

● ● ●

●

● ●

●

●

●
●

●

● ●
●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

● ●
●

●

●

●
●

●

●

●
● ●

●

●

●

● ● ●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●
●

●

● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lateral occipital gyri 

●
● ●

●

● ●
●

●
●

●
● ●

●
●

●

●

●

●

●

● ● ●

● ● ●

●

● ●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●
●

● ●

● ●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

● ● ●
●

●

●
●

●

●

●

●
●

●

●

●
● ●

●

●

●

●
●

●

● ●
●

●

●

●

● ● ● ● ●
●

●

●

● ●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

● ● ●
●

●

●

● ●

● ●

●

●
● ●

●

●

●

●

●
●

● ● ● ● ●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
● ●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●
●

●

●
●

●

●

● ●

●
●

●

●

●
●

●

●
●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●
●

●
●

●

●

● ●
●

●
●

●

●

●

● ●

●
●

●

●

●

●

● ●

●

● ●

●
●

●
●

●

●●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

● ●

●
●

● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
● ●

●

●
● ● ●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ● ●

● ●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

● ●
● ●

●

●

● ●

●
●

●

●

●

●

●
●

● ●

●
●

●

●
●

●

●

●

●
●

● ●

●
● ●

● ●
● ●

●

●

●

●
● ●

● ●

● ●
●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

● ●

●

● ●
●

●

●

● ●
●

●

●

●

●

●

●

● ●
●

●

●●
●

● ●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
● ●

●

●

●
●

● ● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

●
●

●

● ●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

● ●

●

●
●●

● ●

●

●

●

●
●

●

●
●

●
● ●

●
●

●

●

●

● ● ●

●

●

●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

● ●

●
●

●

●

● ●
●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ● ●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

● ●
●

●

● ●

●

●

●

●

●

●

● ●

● ●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

● ●

●
●

●

●

● ●
●

●

●

●

●

●
● ●

●

●

●
●

●

●
●

● ●

●

●

●

● ●

●

●
●

●

●
● ● ●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

● ●

● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

5000

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lateral occipital gyri 

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●●

●

●
●

● ●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

● ●●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ●

●
● ●

●
●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●
●

●

●

● ●
●

●

●
● ●

● ●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

● ●

●

● ●
●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●
● ●

●

●

●

●

● ●

●

●

●

●

●

●● ●

●

● ●
●

●

●

●

●

●

●

●

● ● ●

●

●
● ● ●

●

● ●
● ●

●

● ●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

● ●

●

●
●

●
●

●

●

5000

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●
●

●

●

●

●

●
●

● ●

● ● ●

●● ●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

3000

4000

5000

6000

7000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lingual gyri 

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

● ●

●

● ●

● ●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lingual gyri 

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

●

●

●

● ●

●
● ●

● ●
●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
● ●

●

●
● ●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

●

● ● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

● ●

●
● ●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

● ●
● ●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

●

●
●

●

●
● ● ●

●

●
●

●
●

●

●

●

● ● ●

●
●

●

●

●

●

●
●

●
●

●

●● ●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●
● ● ●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ● ●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
● ●

●
●

●
● ●

●

●
●

●

● ●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●
●

●

●

●●

●

●

● ● ● ●

●

●

●

●

●
● ●

●

●

●
● ●

●

● ●

●

●

●

●
● ●

●

● ● ●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

● ●
●

● ● ●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

● ●
● ●

●

●

●

●
●

● ● ●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●

●
●

● ●

●
●

●

●
●

● ●

● ● ● ●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
● ●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ●

●

●

● ●

●

● ●

●

● ●

● ●

●
●

●

●

●

●

● ● ●

●

●

●

●

●

● ●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

● ●
●

●
●

●
●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●
●

●
●

●

●

●

●
●

●
●

● ●

● ● ●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

● ●

●
● ●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●
●

●

● ● ●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●
●

●

●
●

●
●

●

● ●

●

●

● ●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●
●

● ●

●

● ●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

● ●

●

●

●●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

● ●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

● ●

●
●

●

●

● ●

●

●

●
●

●
●

● ●

●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ● ●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left lingual gyri 

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●
●

●
●

●
●

●
● ● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

● ●
●

●

● ●

●

●
● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
● ●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ● ●

● ●
●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

● ●

●

● ● ●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

● ●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
● ●

●

● ●

●

●
●

●
●

●
●

●
●

●
● ●

● ●

●
●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

● ●

●

●
●

●

●

● ●

●

●

● ●

●
●

●
●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
● ●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

● ●

●

●

●
●

●

● ●

● ●
●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

●
● ●

● ● ●

●

●

●

●

●

●

●

● ●

● ●

● ●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●
●

●
●

● ●

●
● ●

●

●

● ●
●

● ●

●
●

●

●

● ●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right lingual gyri 

●

●

●

●

● ●
●

●
●

●

●

●
● ●

●

●

●

● ●

● ●

●

●

● ●
●

●

●

●

●

●

● ● ●

●
● ●

●

●

●

●
●

●

●

● ●
●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●
●

● ●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

3000

4000

5000

6000

7000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

● ●
●

●

●

●

●

● ● ●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

● ●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

● ●

●●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●
● ●

●

●

●

●

●

● ●

●

● ●

●
●

●
● ● ●●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●●

●
●

●

●

●

4000

6000

8000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pericalcarine gyri 

●

●
●

●

●

●
● ●

●

●

● ● ●
●

●

●

●

● ●

●
● ●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

1000

2000

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pericalcarine gyri 

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
● ●

● ●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

● ●

●

●
●

●

●

●

●

● ● ●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●
●

●

●

●

● ● ●

●

●

●

● ●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

● ● ● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●
●

●
●

●

●

●

●

●

● ● ●

●

● ●
●

● ●

●

●

●

●

●

● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●
●

●

●

●

●●

●

● ●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
●

● ●
●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

● ● ● ●

●
● ●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

● ● ●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

1000

2000

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



● ●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

●

● ● ●

●

●

●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

● ●
●

●

●

●

●

●

● ●

●
●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●
●

●

● ●
● ●

●

●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●
● ●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●
●

●

●

● ●

●
●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

● ●

●

●

● ●

●

●

●

● ●

●

●
●

●

●

●

●

●

●
● ●

●

●

●
●

●
● ●

● ●

●

●

●

● ● ●

●
●

●

●

●
●

● ●

●
● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●
● ●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●
●

●

●
●

● ● ●

●

●

●

● ●
●

●

● ●

●

● ●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

● ●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●

●

● ●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

● ● ●

●

●

●

●

●
●

● ●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

● ●

●

●
●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

● ●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

● ●

●

● ●
●

●

● ●

●

●

●

●

●
●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

●

●●

●

●

●

●

●

●

● ●

●

●
●

● ●
●

●
● ●

●

●

●
● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left pericalcarine gyri 

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

●

●
●

● ● ●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
● ● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
● ●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

● ●

●
●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
● ●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
● ●

● ●
●

●

●

●

● ● ● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

● ● ●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

● ● ●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●
● ●

●
●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

● ●

●

●
●

●
●

● ●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

● ●

● ●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●
● ● ●

●

●

● ●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

● ●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●
●

● ●

●

●
●

●

●

●
●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●

●

●

● ●

●

●
●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

● ●

● ●

●

● ●

●

●
● ●

●
●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

● ●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

1000

2000

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right pericalcarine gyri 

●

●

●

●

●
●

●

●

●

●
●

● ●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●

●

●

●

●
●

●

●
●

●

● ●

●
●

●
●

●

●

●

●

●

● ● ●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

● ● ● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

1000

1500

2000

2500

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

●

●

●

●
● ● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
● ●

●
●

●

●

●
●

●

●

●
● ●

●
●

●

●

●

●

●
●

● ●

●

● ●
●

●
●

●

● ●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

1000

2000

3000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

● ●

●

● ●
●

●
●

●

●

● ●

●

● ●

●

●

●

●

●
●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left inferior parietal gyri 

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right inferior parietal gyri 

●

● ●

●

●

●

●

●
●

● ●

●

●

●

●
●

● ●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

● ●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

● ● ●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●
●

● ●
●

●
●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●
●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

● ●
●

●

● ●

●

●

●

●
●

●
●

● ●
●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

● ●
●

●

●

●

●

● ●

●

●

●

●

●
●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
● ●

●

●

● ●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●
● ●

●

● ●

●
●

●

●
●

●

●
●

●

●

●

● ●

●

●

● ●

● ●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

● ●

●

●

● ●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

● ● ●

●
●

●

●

●
●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

● ●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●
●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●
● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●

●
● ●

●
●

●

●

●
●

●

●

●
● ●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
●

●

●

●

●

●
● ●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

● ●

●

●

●

● ●

●

● ●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

● ● ● ●

●

●

●

●

● ●
●

●

●

● ●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●
●

●

●
● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●

●
●

●

●

●

●
●

●

● ●

●

●

● ●
●

●

● ●
● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
● ●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
● ●

●

●

●●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left inferior parietal gyri 

●

●

●

● ● ●
●

●

●

●

●

●
● ● ●

●

●

●

●
● ● ●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ● ●
●

●

●
●

●

●

●

● ●
●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●
● ●

●

●

●

●

● ●

●
●

●

●

●

●

●
● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

● ●

●

●

●
●

●

●

●
●

●
●●

● ●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

● ●
●

●

● ● ●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

●

●

● ●

●

● ●
●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

● ● ●

●

●
●

●
● ●

●

●
●

●

●

● ●

● ●

●

●

●

●

●

●
●

●
●

● ●

● ● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

● ●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●
●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

● ●

●

●

● ●

●

●
●

●

● ●

●
●

●

●

● ●

●

●

●

●

● ●
●

●
●

●

●

●

● ●

● ●
● ●

●

●

●

●

● ●
●

●
● ●

●

●●

●

●
●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●
●

●

● ●

●

●

● ● ●

●

● ●

● ●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right inferior parietal gyri 

●

●

●

●

● ●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

● ● ● ●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ● ●

●

●

●

● ●

●
●

●

● ●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

● ●

● ● ●

● ●

●

●
●

●

●

● ● ●
●

●

●

●

●

●

●
●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

● ●

●

●

●

●

●

●

●

● ●
●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●
●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

● ●

●

●

●

●
● ●

●
●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

● ● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

5000

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●
●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left paracentral lobule 

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right paracentral lobule 

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●
●

●

● ● ●

● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●
● ●

●

●
●

●

●

●

●

●

● ●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●
● ●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●

● ● ●●

●

● ● ●

●

●

●

●

●
●

●

● ●

● ●

●

● ● ● ● ●

●

● ● ●
●

●

●

●

●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●
●

●

●

● ●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●
●

● ● ● ●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●

●

●
●

●
●

●

●

● ●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●
● ●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●
● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

● ●

●●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●

●

● ●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

● ●
●

●

●
●

●

●

● ●

● ●
● ●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

● ●

●
●

●

● ●

●

● ●

●

●

●

●

●

●

● ● ●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●● ●
●

● ●

●

● ●
●

● ●

●●
●

●

●
●

●

● ●

●

● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●
●

●

●
●

●

●
●

●

●

●
●

●

●

●

●
●

● ●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ●
●

● ●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

● ●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

● ●

●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

● ●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
● ●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left paracentral lobule 

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

● ● ● ●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●● ● ● ●

● ●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

● ● ●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●

● ●

●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
●

●
●

●
●

● ●

● ●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

● ●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
● ●

●

● ● ●

●

●

●

●

●

● ●

● ●

●
●

●

●

●

●

●

●

●

●

● ●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right paracentral lobule 

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●

● ● ●

●

●

●

●
● ●

●

●

●

● ●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●
●

●

● ●
●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

2000

3000

4000

5000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left postcentral gyri 

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

● ●

●

●

●

●
●

●

●

●

●
●

● ●
●

●
●

●

●

● ● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right postcentral gyri 

●

●

●
●

● ●

●

●

●

●
●

●
●

●

●

●

●
●

●

●●

●

●

●

●

● ●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

● ●

●
●

●

●
●

●

●
●

●
●

●

●

●

● ●

●

●

●

●
●●

●

●●

●

●

●

● ●
●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

● ●
● ●●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●
●

● ●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ● ●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

● ●
●

●

● ●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

● ●
● ●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

● ●

●

●
●

●

● ●

●

●
●

●

●
●

● ●
●

●

●

●

●

●

●

● ●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●● ●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●
●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●●
●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
● ● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



● ● ●

●

● ●

●

● ●

●

●

● ●
●

●

●

●

●

●

●
●

●
●

●
●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●
●

●

● ●
●

●

●
● ●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

●
●

●

●

●
●

● ●

●

● ●

●

● ●

●

● ●

●

●

●

●

●

●

● ●
● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

● ● ●

●
●

●

●
●

●

●

● ● ● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

● ●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

● ●
●

● ●

●
●

●

●

●
●

●

●

●
●

●

● ●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●●

●
● ●

●

● ● ●

● ●

● ● ●

●

●
●

●

●

●● ● ●

●

●

●
● ● ●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

● ●
● ● ●

●

●

●

●

●

●
● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

● ●

●

●
●

● ●

●

●

●
●

●

●

●

● ● ●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

● ●

● ●

●

●

● ●

●

● ●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

● ●

●

● ●

●

●

●

●

●

● ●
● ● ●

●

●
●

●

●

● ●

●
●

●

●

●
●

●
●

●

●

●

● ● ●

●

● ●

●
●

●
●●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

● ●

●

●
●

●

● ●

●
●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

● ●

●

●
●

●
●

●

●

● ●

●

● ●

●

●

●
●

● ●
● ●

●

● ●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●
●

●

●

● ●

●

●
● ●

●

●

● ●
●

● ●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

● ●
● ●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

● ●
●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●
●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left postcentral gyri 

● ●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

● ●
● ●

●

●

●

●

●

● ●

● ●

●
●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●

● ● ●

●

● ●

●

●

●

● ●
●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ● ●

●

●

● ●●

● ●
●

● ● ● ● ● ●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

● ● ●

●
●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

● ●

● ●

●

● ●

●

●

●

● ●●
●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●
● ●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
● ●

●

● ●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

● ●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

● ●

●

●
●

●
●

●

● ●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●
●

●

● ●
●

●
● ●

●

●

● ●

●
●

●

● ● ●
● ●

● ●

● ●

●
●

●

●

●

●

● ●
●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

● ●
●

●

●

●

●
●

●

● ● ●

●

●

●

●

●
●

●
●

●

●

●
● ● ● ●

●

●
●

●

●

●
●

●

●
●

●
●

●●
● ●

●

●

●
●

●

●

●
● ●

●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●

● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

● ●

●

●

●

●
●

● ●

●

● ●
●

● ● ● ●
●

●

●

●

●

●
●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

● ●
●

●

● ●
●

●

●

●

●
● ●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right postcentral gyri 

●
●

●

● ●

● ● ●

●

● ●

● ●
●

●
●

●

●

●

● ● ●

●

●

●

● ●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●
●●

●

●
●

●

●

● ●

●

●

●

●

●
●

● ●

●

● ●

●

●

●

●

● ●

●

● ●

●

●

● ●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●
●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

● ●

●

●

●

●

●
●

●

● ●

● ●

●

●
●

●

●
●

●

●
●

●

● ●
●

●

●
● ●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

● ●

●

●

●

●

● ●

● ●

●

●
●

●●

●

●

●

●
●

●

●
●

●

●

●

●● ●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●
●

● ●

●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●
● ●

●

●

●

●

9000

12000

15000

18000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left precentral gyri 

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right precentral gyri 

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

● ●
●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

● ●

● ●

●

●
●

●

●
● ● ●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

9000

12000

15000

18000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●

● ● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●

●

●
●

●

●

● ●

● ●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●
● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
● ●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ● ●

●

●

● ●
●

●

● ●

●
●

●

●

●

●

● ●

●
●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●
● ● ●

●

●

● ● ●

●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●
●

●

●

● ●

●

●

●

● ●

●
●

●

●
●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●
●

●

●

●

● ●
●

● ●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

● ● ●

●

●

●

●

●

● ● ●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●
●

●

●

● ●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●
●

● ● ●

●

●

●

●
●

●

● ●

●

●
● ●

●

●

●

●

●
●

● ●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ● ●
● ●

●

●
●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●
●

●

●
● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

● ●
● ●

● ● ●

●

●

● ● ●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
● ●

●

●
●

●

●

● ● ●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

● ● ●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

● ●

●
●

● ●
●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●
●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●●

●

9000

12000

15000

18000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left precentral gyri 

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

●

●

●

●

● ●

●

●

●
●

●

● ●

●

● ●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●
● ●

● ● ● ●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ● ●

● ●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●
● ●

●

●
●

●

●

●

●

●

●
●

●

●●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

●
●

●

● ●

●

●

●

●

●

● ●
●

● ● ●

●

●

●

●
● ●

●

●

●

●
● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

● ●

●
●

●

●

●

●

●
●

●
●

●

●
●

●

●

● ●

●
●

● ●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

● ●

● ●

● ●

●

● ●

●
●

● ●
●

●
●

●

●

● ●

●

●

●

●

●●
●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●
● ●

●

●

● ●
●

●
●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right precentral gyri 

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

● ●

● ●
●

●

●
●

●
●

●

● ●

●
●

●

●

●

● ●

●

●

● ●

● ●

●

● ●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

9000

12000

15000

18000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●
● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

● ●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●
●

●

●

●

● ●
●

● ●

●

●
●

●
●

●

10000

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left precuneus 

●

●

●

●

●

●

●
●

● ●

●
●

●
●

●

●

●

● ●

●

●

●

●

●
● ●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right precuneus 

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

● ●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

● ●

●
●

● ● ●

●

●

●

●

●

●

●

● ●

●

● ●

●
●

●

●

●

● ●

●

●
● ● ●

●

●
● ●

●

●

●●
●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

● ●
● ●

●

●

●

●

●
●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

● ●

●

●

● ●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

● ●
● ● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

● ●● ● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

●
●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

● ●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

● ●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

● ●

● ●

●

●

●

●
●

● ●

●

●

●

●

● ●

●

●

●
●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●
●

●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

● ●

●
●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

● ●

●

● ●
●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

● ● ●

●

●

●

●
●

●
●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●
●

● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ● ●

● ●

●

●

●

●
●

●

●
● ● ●

●

●
●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

● ●

●

●

● ●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●●
●

●

●

● ●

● ●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

● ●

●
●

●
● ●

●

●
●

●

● ●
●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

● ●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left precuneus 

●

●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ● ● ●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●
●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

●

●
●

●
● ● ●

●

●

●

● ●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

● ● ●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●
● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

● ●

●

●

●

●
● ●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

● ●

●
●

●
● ●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
● ●

● ●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

● ●
●

●
●

●

●

● ●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●
● ●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

● ●

● ●

●

●

●

●

● ● ●

● ●
●

●

●

●
●
● ●

●

●

●

●
●

●
●

●

●

●

●

● ● ● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●
●

●

●

●

●

● ●
●

●

● ● ●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

● ●

●
● ●

●

●

●
●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

● ●

●
●

● ●

●

●
●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●
●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

● ●

●

● ●
● ●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right precuneus 

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

● ●
●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●●

●

●
●

●

●

● ●

●
●

●

●

● ●

● ● ●

●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●
● ●

●

●

● ● ●

● ●

●

●

●

●

● ●

● ●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
● ● ●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

● ●

● ●

● ●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

● ● ●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

● ●

●

● ●

●

●

●
●

●

●
● ●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left superior parietal gyri 

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right superior parietal gyri 

●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●
●

●

●

●

●
●

●

● ●
● ●

● ●

●●

●

●

●
●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ● ●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

● ●

● ● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●

● ●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

● ● ●
●

●

●

●

●

●●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

● ●

●
●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

● ●

●
●

●

●

● ●

●

●
●

●

●

●
●

●

●

●
●

●

● ●

●
●

●

●

●
●

●

●

●
● ●

●
●

●

●
●

●

●

●

●

●

● ●

●

●

● ●
●

●

●

●

● ●

●
●

●
●

●

●

●

●

● ●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



● ● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

● ●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

● ●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

● ●
●●

●

●

●
●

●

● ● ●

●

●

● ● ●

●

●

●

●

●

●

●

● ● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●

●

● ●

●
●

●

●
●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

● ●

●

● ● ●

●

●

● ●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

●
●

●

●

●

●

●

●

● ●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●

● ●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●● ● ● ● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
● ●

●

● ●
●

●

●

●
●

●
●

●

● ● ● ●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

● ●

●
●

● ●

●

●
●

● ● ●
●

●

●

●
●

●

●

●

●

● ●

●

● ●

●

●
●

●
● ●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

● ●

●●
●

●

●
●

●

●
●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

● ●
●

●

●
●

●
● ●

●

● ●

●

●

●

●
●

●

●

●
●

●

●
●

● ●

● ●

●

●

●

●

● ● ● ● ●

●

●
●

●

●

●

●

● ● ●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

● ●

●

● ●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

● ● ●

● ●

●
●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●
●

● ●
●

●

●

●

●
●

●
●

●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left superior parietal gyri 

●

●

●

●

● ●
●

●

●

●

● ●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

● ●
●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

● ●
●

● ●

● ●

●

●

●

● ●
●

●

●
●

●
●

● ●

● ●

●

●

●

●

●

●

● ●

●
●

●

●

●

● ●
●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●
●

●
●

●

●
●

● ●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●
●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●
● ●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
● ●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

● ●

●

●

● ●

●
●●

●

● ●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ● ●
●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●
●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

● ● ●

●
●

●
●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●
● ●

● ●
●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ●
●

● ●

●

●

●
●

●

● ●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ● ●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

● ●

●

●

●

●
●

● ●

●

●

●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

● ●
●

● ●

●

●

●

●

●
●

●

●
● ●

●
●

●
● ●

●

●

● ●

● ●

●

●

●

●

● ●

●
● ●

●

●
●

●
●

●

● ●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
● ● ●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ● ●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●
●

●

●
● ●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

● ●●

● ●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

● ●

●
●

●
●

●

● ●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right superior parietal gyri 

●
●

●

● ●

●
●

●

●

●
●

● ●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

● ● ●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

● ●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

● ● ●

●

●

●

●

●

●

●●

● ●

●

●
●

●

●

●

●

●

● ●

● ●
●

●

●

●

●

●

●

● ●
●

●
●

●

●

● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

● ●

●

● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

5000

7500

10000

12500

15000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●
●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

● ●● ●

●

●

●

●

●

●

● ●●
●

●

●

●

● ●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●
●

●

● ●

● ●
●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

7500

10000

12500

15000

17500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left supramarginal gyri 

●

● ●

●

●

● ●

● ● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

● ●

●

●

●

● ●

●
●

●●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

4000

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right supramarginal gyri 

●

● ● ●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●
●

●

●

●
● ●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

● ●
●

● ●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●
● ●

●

● ●

●

●
●

●

●

●

●
●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

● ●

●

● ●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

● ●
●

●

●

●
●

● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ● ●

● ●
●

● ●

●
●

●

● ●

●

●
●

● ●

●

●

●

●

●●
● ●

●

●
●

●
●

●

●

●

●

●

● ●
●●

●
●

●
●

●

●

●

●

4000

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

● ●

● ●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●

●
● ●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

● ● ●

● ●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●●

●

●

●●
●

● ●
●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
● ●

●

● ●

●

●

●

●

● ●

●
●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

● ●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

● ●

● ●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●

●

●

●
●

●
●

●

●

● ●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

● ● ●

●

● ●

●

●

● ●

●

●

●

●

●

●

●
●

● ●

●
● ●

●

●
● ●

●
●

●

●

● ●
●

●

● ●

●

●
●

● ●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
● ●

●

●

● ●

●
●

● ● ●
●

●

●

●

●
●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

● ●●

●

●

●●

●

●

●

●

● ●

●
●

●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

● ●

●

●

● ●

●

●

●
●

●
●

●

●

●
●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

●

●

●●

● ●

●
●

●

●

● ●

● ●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●
● ●

●

●

●

●

●

●

●
●

●

● ●

●

● ●

● ●

● ●

● ●
● ●

●

●

●
●

●

● ●
● ●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

● ● ●

●
●

●

●

● ●

●

●

●

●

●
●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left supramarginal gyri 

●
●

●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

● ●

●

● ●

●

●

●

●

●

●

● ●

●

●

●
● ●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

● ●

● ● ●
●

●

●

●

●

●

●
● ●●

●

●

●

●
●

●
●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

● ●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

● ●

●

●

●

●

●

● ●

● ●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

● ●
●

●
●

●

●
●

●
●

●

●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●● ●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●
●

●

●
●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●
●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ● ●
●

●

●

●
●

●

● ●

●

●

●

●
●

● ●

● ●

● ●

●

●

● ●

●

●

● ●
●

●

●

●

●
●

●

●

●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●
● ●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
● ●

●
●

● ●

●

● ●

●
● ●

●

●

●
●

●

●

●

●
●

●
●

●

● ●
●

●
●

●

●
●

●
●

● ●
● ●

●
●

● ●

● ● ●

● ● ●

●
●

●

●

●

●

●

● ●

●
●

●

●
●

●

● ●
●

●

●●

●
●

●

●
●

●

● ●

●

●

●

●

● ●
●

●

●

●

● ●
●

●

●

●
● ●

●

●

●

●
●

● ●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

● ●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

● ●
●

●

●

●

●

● ●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

● ● ●

●

● ● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●
●

●
●

●

●

●
●

●

●

● ●

●

●

●
●

● ●

●

●

●

● ● ●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
● ●

●

●

●
●

●
●

●
●

● ●

●
●

● ●

●

●

●

● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●● ●

●

● ●

●

●

4000

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right supramarginal gyri 

●

●

●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

● ● ●

●

● ●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●
●

●

●

● ●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●
●

● ●

●

●

●

●

5000

7500

10000

12500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●

●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●
●

●

●

●

● ●

●

●

●

●
●

●

● ●
●

● ● ●
●

● ●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●
● ● ● ●

●

●
●

●

● ●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

● ●

●
●

●
●

●
●

●

●

●

●
●●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

● ●

●
●● ●

●

● ●

● ●

●

●

●

●

4000

6000

8000

10000

12000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●
●

●

●
●

●

●
●

●

●

● ●

●

●

●

● ●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left banks of the superior temporal sulcus 

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1000

1500

2000

2500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Right banks of the superior temporal sulcus 

●

●

● ●

●

●

●

●

●

●

● ●
●

●

●
●

● ● ●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●●

●

●
● ●

●

●

●

●

● ● ●

● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

●

● ●

●

●●

●

● ●
●

●

●
●

●

●

●
● ●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

● ●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

● ●

● ●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●

●

● ● ●

●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

●

●
●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

● ● ●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●
● ● ●

●

●
●

●

●

●

●

●

●

● ●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●

●

●●

1000

1500

2000

2500

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72
Time since AD diagnosis (months)

Vo
lu

m
e 

(m
m

^3
)

AD Subgroup Executive / Attention only Language only Memory only Visuospatial only



●

●

●

●

●

●

●

●

●

● ●
● ●

●

●

●

● ●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●● ● ●
●

●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
●● ●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ● ●

●

●

●

●

●

●

●
●

●

● ●

●

●
●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

● ● ●
● ●

●

●
● ●

●
●

●
●

●
● ●

● ●

●

●

●●

●

●

●
● ●

●

●

● ●
●

●

●
●

●

●

● ●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

● ●

● ●

●

●

●
●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

● ●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●
● ● ●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

● ●
●

●

●

●
●

●

●
●

●

● ●

●
●

●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●
● ●

● ●●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

● ●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

● ●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

● ●

●

●
●

●

●
●

●

●

●

●

●

● ●

●

●

● ●

●
●

●

●

● ●
●

● ●

●

●
●

●
●

●

●

●● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

1000

2000

3000

4000

−120−108−96−84−72−60−48−36−24−12 0 12 24 36 48 60 72

Vo
lu

m
e 

(m
m

^3
)

Left banks of the superior temporal sulcus 
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Right banks of the superior temporal sulcus 
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