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Papez’ Circuit of Emotion

Papez JW. Archives of Neurology and Psychiatry. 38: 725-734, 1937 
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Archives of Neurology and Psychiatry. 38: 725-734, 1937. 

intense emotional, convulsive, and paralytic symptoms

leaving the functions of the hippocampus in obscurity



Negri Bodies in Ammon’s 

Horn



Rabies Encephalitis
Hippocampal Hyperexcitibility?

Burton et al. Arch Neurolology 2005;62:873-882
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EPILEPSY



Inversion Recovery

FLAIR

FDG-PET



Depression and Health Status in Epilepsy

Boylan et al, 2004

Gilliam et al, 1997, 2002

Jones et al, 2002

Gilliam et al, 1997, 2002



Gilliam et al. Epilepsia 45(s2):28-33, 2004

FDG-PET and Depression in Epilepsy

NINDS Grants NS01794, 

NS40808, and NS047551 



Savic et al, Neurology 2004



1H-MR Spectroscopy and Depression in TLE

Gilliam et al. Neurology, 2007Spearman rho = 0.65, p<0.001



HIPPOCAMPAL ATROPHY AND 

RELATED SEROTONERGIC 

CHANGES

Merlet et al, Neuroimage 2004

A) MTLE patients with HA B) MTLE patients without HA



Prevalence of psychiatric comorbid diseases 

in epilepsy patients

In In the

Epilepsy General Population

(range) (range)

Depression 11%–60% 2%–4%1

Anxiety 19%–45% 2.5%–6.5%2

Psychosis 2%–8% 0.5%–0.7%3

ADHD 25%-30%? 2%–10%4,5

1Anthony, et al. Epidemiol Rev. 1995;17:240-242. 2Weissman, et al. 

J Clin Psychopharmacol. 1986;Suppl 6:11-17. 3Kessler, et al. Arch Gen Psych. 

1994;51:8-19. 4Costello EJ. J Am Acad  Child Adolesc Psychiatry. 

1989;28:836-841. 5Rutteret al.,1970.
Kanner, with permission



EPILEPSY DEPRESSION



• Hippocrates (400 AD): “Melancholic people often 

have seizures, and epilepsy patients commonly 

become melancholic”

• Fosgren and Nystrom (1990): patients with 

major unipolar depression are 7x more likely to 

get seizures during the course of illness

• Hesdorffer and Hauser (2000): patients with 

depression have 3.7x increased risk for their first 

seizure

Major Depression is a Risk Factor for 

Seizures



STRUCTURAL CHANGES IN DEPRESSED

Sheline et al, J Neurosci 1999



FRONTO-LIMBIC NETWORK CHANGES 

IN DEPRESSED

Drevets et al, Ann NY Acad Sci 1999



Functional imaging of serotonin 1A 

receptor binding in depression

Drevets et al, Biol Psychiatry 1999



= Gilliam et al., submitted

= Mann et al., 2005

= Drevets et al., 2004

= Mayberg et al., 1999

Areas of FDG-PET change in Depression



Limbic-prefrontal network

Gyrus rectus

Pregenuate

Subgenuate

Subcallosum

Hippocampus

Thalamus

Hecimovic, Santos, Gilliam



Hyperexcitable Hippocampal Effects 

on BA 25 in Temporal Lobe Epilepsy

+ +++
+



Degree of hippocampal injury modulates 

expression of depressive symptoms in TLE
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Left hippocampal volume (quartiles)
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Energy Dysmetabolism and the Interictal State

Depression

Psychomotor

Slowing

Memory

Dysfunction

Executive

Dysfunction



“whose cheerful placidity does not 

differ from his preoperative status”
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BIOLOGICAL MARKER OF LIMBIC 

SYSTEM INJURY?

Liotti et al, Am J Psych 2002
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Common Medial Frontal Changes 
UP, BP, PD

Cg24

DBS induced

Sad in PD

Stefurak et al         Mov Dis 2003

Mayberg et al     J Nuc Med 1994

F10

F9 F9 Cg

F11

F10

Resting CBF 

Active Dep

Liotti et al        Am J Psych 2002

Krueger et al     Biol Psych 2003

Vulnerability Marker?



Clues to Specific Circuits in Depression:

Clinical Dimensions

Mood
change

Cognitive
impairment

Motor
deficits
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dysregulation
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poor attention
ST memory 
exec function
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Slow movement
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Mayberg, 2004
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Goal: Optimized Treatment 

NeuroImag Clin NA 13:805-15, 2003 



Genotype and changes in 

glucose brain metabolism

Graff-Guerrero et al, Neuroimage 2005



Influence of Life Stress on Depression: 

Moderation by a Polymorphism in the 5-HTT Gene

Caspi et al, Science 2003



Seizures

AED

Depression

Cognitive 

problems

LIMBIC NETWORK DYSFUNCTION




