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Plaques          Tangles

Bouras et al, 1993



Plaques          Tangles

As a rule, with or without
AD pathology, every 
person in advanced old 
age has limbic NFTs 





NFT and Amyloid plaque counts:

Neocortical:
Frontal, parietal, temporal, occipital

Medial limbic:
CA1, subiculum, amygdala, ERC

>1,000 case autopsy series (many not impaired)
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NFT and Amyloid plaque counts:

Neocortical:
Frontal, parietal, temporal, occipital

Medial limbic:
CA1, subiculum, amygdala, ERC

Hippocampal NFTs, without amyloid plaques





Braak III and IV PART:

• Mostly clinically “normal”

• Mostly (85%) not MMSE=30

• Mostly (77%) >= age 85



Braak III and IV PART:

Would they go on to get 
full-blown Alzheimer’s disease?
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Mean Age at death:
102.0 years

N=77
(Everyone 
gets PART 

but…)
not everyone 

gets 
AD

Centenarians

Amyloid
Plaque Densities

NBl Aging, In Revisions



Braak H, et al, 
J Neuropathol Exp Neurol. 2011
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Biomarkers!



CSF signature:
Aβ negative
Tau positive

Toledo et al, 2015

Biomarkers!
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?  MTL NFTs  Impairment often 
but usually not dementia

2

~20 % of “oldest-old” 
-(those that lack Aβ plaques)

~5 % relatively severe 
(Braak NFT stages III/IV)



Terminology: used 
previously…

• Tangle only dementia
• Tangle/NFT predominant dementia
• Tangle-predominant senile dementia
• Preferential development of NFT 

without senile plaques
• Senile dementia of the NFT type
• Limbic neurofibrillary tangle dementia



Why not use existing terminology
“Tangle only dementia”…? (&c.)



Why not 
“Tangle only dementia”…? (&c.)

• Terms date from when autopsy series included FTLD-MAPT
• Multiplicity of terminology requires clarification anyway
• Impetus to dissociate pathologic from clinical diagnoses
• Clinicians would probably avoid prior terminology

• (nor would pathologists without detailed clinical info)
• Biomarker-based investigators would find a better term

• Often/usually no “dementia” in pure PART
• Words “only” or “predominant” are too restrictive 

(comorbid pathologies are the norm)
• Solid precedence of use of “age related” in nomenclature
• People who are the “parents” of “TOD” and other like

terms have signed on to “PART”







IS THIS TERM USEFUL?



IS THIS TERM USEFUL?

WHO CARES ABOUT 
A “DISEASE” NOT

NECESSSARILY a/w
“DEMENTIA”?



“Self-reported/subjective memory complaint”:

“perceived changes in memory”…not meeting
clinical criteria for either MCI or dementia.



“Self-reported memory complaint”:

“perceived changes in memory”…not meeting
clinical criteria for either MCI or dementia.

(Still troubling and potentially troublesome!)





Patients followed longitudinally for avg > 10 years! 



Comparison of autopsy findings by SMC outcome group



Comparison of autopsy findings by SMC outcome group

AD and HS-
Aging:

SMC-> 
Dementia



Comparison of autopsy findings by SMC outcome group

PART:

SMC-> No 
Dementia



Percent with 
pathology Dementia Death P value**

HS-Aging 22.2 1.7 0.0037

PART 11.1 41.5 0.003

Comparison of autopsy findings by SMC outcome group

Unlike other
pathologies, 
PART pathology
is seen often in 
persons with 
SMC that never
led to dementia



PART: 
• A newly-defined pathologic condition
• Symptoms overlap imperfectly with AD:

“Pure” PART LESS impactful on cognition than AD
(“Self-reported Memory Complaints”)

• Process may be MORE common than AD
• PART is probably often obscured by AD pathology
• Important to identify for individual patients, clinical

trials, other future research efforts, etc



Braak staging:
very non-linear/ordinal

(stained here with 
anti-phospho-Tau)

H Braak et al,
Acta Neuropathol. 
2006; 112(4): 389–404. 



Braak Stages 
Stage I Stage II

Stage IV

Stage III



Braak Stages 
Stage I Stage II

Stage IV

Stage III



Braak Stages 
Stage I Stage II

Stage IV

Stage III

Stage V Stage VI



Erin Abner, MPH

Fred Schmitt, PhD

Dick Kryscio, PhD

Greg Jicha, MD PhD

Linda Van Eldik, PhD



Thanks

NIH/NIA  ADC Neuropathology Core



“B” (BRAAK): 
NEURO-

FIBRILLARY 
TANGLE

“C” (CERAD): NEURITIC 
AMYLOID PLAQUE

“A”: Aβ PLAQUES

AD neuropathologic
hallmarks



Cases 
with no 
amyloid 
plaques

2012 NIA-AA
consensus 
recommendation 
for AD diagnosis

Cases with NFTs



Cases 
with no 
amyloid 
plaques

2012 NIA-AA
consensus 
recommendation 
for AD diagnosis
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