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II. Evidence for Neurodegeneration in Pediatric
Mood Disorders
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B. Bipolar Disorder
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Year First Author  Disorder Age Range,Years (mean) Findings
2002 Botteron MDD 17-23 (20.2) Decreased subgenual
but onset mean 15.2 cingulatevolume

2003 MacMillan MDD 8-17 (boys 13.8, girls 14.2) Decreased amygdalar volume

2004 MacMaster MDD 13-18 (16.7) Decreased hippocampal
volume

2005 Rosso MDD Adolescents (15.4) Trend for decreased hippocampal
volume

2003 Cecil Offspring of

parents with BD Trend for decreased NAA in
having mood disorders 8-12 (9.8) cerebellar vermis

2003a Blumberg BD 10 - 22 (15.7) Decreased cerebral, amygdalar,
hippocampal volume

2003a Chang BD 9-18 (12.6) Decreased NAA/Cr in right
DLPFC

2004 Chen BD 10-21 (17) Trend for decreased left
amygdalar volume

2004 DelBello BD 12-21 (16.3) Decreased cerebral, amygdalar
volume

2004 Wilke BD 12-17 (14.5) VBM found decreased gray
matter in ACC, orbitofrontal,
left DLPFC, medial temporal
lobe

2005a Chang BD 9-18 (14.6) Trend to decreased overall gray
matter volume

2005b Chang BD 9-18 (14.6) Decreased amygdalar gray
volume

2005 Dickstein BD 8-17 (13.4) VBM found decreased gray
matter in left DLPFC,
accumbens, amygdala

2005a Frazier BD 6-16 (11.2) Decreased cerebral, parietal,
temporal lobe volume

2005b Frazier BD 6-16 (11.3) Decreased total cerebral and
hippocampal volume

2005 Kauer BD 10-21 (15.5) Decreased left ACC volume

MDD = major depressive disorder; BD = bipolar disorder, VBM = voxel-based morphometry study; DLPFC = dorsolateral

prefrontal cortex; NAA = n-acetylaspartate; Cr = creatine
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