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Model of Late-Life Depression with Brain 

dysfunction

(Alexopoulos GS. Lancet 2005;365:1961-70)



General structure of frontal subcortical circuits
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White Matter Lesions (WMLs)



Vascular burden on Late-Life Depression

• Chronic ischemic damage is an important cause of depression 
– Silent cerebral infarction (Fujikawa et al, 1993)

– Arteriosclerotic depression (Krishnan and McDonald, 1995) 

– Cerebrovascualar disease may contribute to the development of   a late-onset 
depression syndrome (Krishnan and McDonald, 1995) 

• Vascular depression hypothesis 
– High rate of depression in patients with hypertension, diabetes, and coronary 

disease

– High rate of depression in stroke patients

– Frequent occurrence of silent stroke and white matter hyperintensities in late-
onset depression

– Infrequent family history of depression occuring in the context of silent stroke



Functional Correlates

• PVWMLs

– Risk of dementia

– Severity of cognitive impairment in dementia

– Psychomotor speed in nondemented elderly

– Rate of cognitive decline 

– Medial temporal lobe atrophy

• DWMLs

– Risk and outcomes of depression

– Severity of cognitive impairment in depression

• SCG (Subcortical gray matter) Lesions



Histopathologic Correlates

• Periventricular caps and smooth halo

– Demyelination associated with Ependymal loss and subependymal

gliosis

– Venous congestion due to noninflammatiory periventricular venous 

collagenosis

– Nonischemic in nature /Wallerian degeneration

• Irregular PVWMH and DWMH

– Microcystic infarct

– Patchy rarefaction of myelin

– Ischemic in nature/ not Wallerian degeneration



WMLs and LLD

(Tupler, J psychosom research, 2002)



DWMLs and LLD

• Onset of Depression

– First onset of depression over age 50 (Simpson, 2000)

– More severe lesions in DWMLs associated with late-onset 

depression (Tupler, 2002)

• Outcomes of Depression

– Poor response to treatment (Steffens, 1998)

– Increased mortality in depression older patients (Levy, 2003)

– High HAMD score, severe longitudinal courses, lower MMSE (Heiden, 

2005)

– Higher relapse rate of depression (Taylor, 2003) 



SCGs and LLD

• Greater severity and volume 

– Psychomotor slowing in LLD

– Poorer Executive dysfunction

• Early vs LLD ?

– Considering Age, CVRFs

– No difference 



Location of WML and LLD

(MacFall,, Neuropsychopharmacology, 2006)



Location of WML and LLD

(Sheiline, Am J Psychiatry, 2008)



Orbitofrontal Cortex, SCG and LLD

(Lee, Biol Psychiatry, 2003)
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Anisotropy

Marker of tissue structural integrity



Microstructural Abnormality of WM in LLD

(Bae, Biol Psychiatry, 2006)



Microstructural Abnormality of WM in LLD

(Shimony, Biol Psychiatry 2009)



Microstructural Abnormality of WM in LLD

(Alexopolus, Am J Psychiatry, 2008)
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Abnormal Brain Metabolite Level in LLD

(Murata,  Int J Geriat Psychiatry, 2001)   



Abnormal Brain Metabolite Level in LLD

(Chen, Psychiatry Research: Neuroimaging 2009)
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Cerebral Blood Flow in LDD 

(Awata, Psychiatry and Clinical Neurosciences, 1998)



Cerebral Blood Flow in LDD: 

Baseline 

(Junko, Int J Geriatr Psychiatry, 2008)



Cerebral Blood Flow in LDD:

After treatment 

(Junko, Int J Geriatr Psychiatry, 2008)



Cerebral Blood Flow and Refractoriness

(Awata, Psychiatry and Clinical Neurosciences, 1998)



Cerebral Blood Flow in LDD 

(Dotson, Int J Geriatr Psychiatry
2009)



5-HT1A Receptor and LLD

(Meltzer, Neuropsychopharmacology 2004)
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fMRI activation in LL anxious Depresson

(Aindreescu, Int J Geriatr Psychiatry, 2009)



Neuroimaing in the Assessment of LLD

• Possible Role as Diagnostic Biomarker for LLD ?

– Diagnosis of Vascular Depression based on MRI findings

• Decision of a subtype of LLD

– Older age of depression onset

– Decreased family history of mental illness

– Poor executive function task

• Prediction of treatment response

– Prefrontal atrophy associated with Tx response of rTMS (Lt DLPFC)

– Predictive Power of treatment efficacy ???

• Potential for achieving more personalized diagnosis and 

treatment in LLD 
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