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Background Recognition Results
. . : : : : . : 70 T udie
Patients with severe amnesia are severely impaired at learning new semantic information. e _ Overall better performance in Variance than No Variance (p<.01)
Rigorous training with errorless learning techniques have been successful at teaching some new 65 | — - Overall better performance in Studied than Not Studied (p=.057)

semantic information to these patients.

*

\ — - Better generalization with Variance training
- Variance, Not Studied > No Variance, Not Studied
- Variance, Studied = Variance, Not Studied

However, learning is hyperspecific and fails to generalize following this training.

Per_haps errorle_ss_ Iearmng_ technique induces this hyperspec:l_flmt_y by eliminating the variabllity that 55 | - No Variance, Studied > No Variance, Not Studied
deflnes Semant|C |nf0rmat|0n and norma”y a”OWS for generallzatlon' - Chance performance on the recognition test is 50% (* p<.05). Graphs show mean across 8 sessions + SEM
50 61~ 53
Variance No Variance
Will training with variability in the stimuli increase generalization of the studied materials™ cecall _Overall: Variance > No Variance and Studied > Not Studied
40 p77 m Studied - Some evidence of better generalization with Variance training
Patient 1.E. L Not Studied - Variance, Not Studied > No Variance, Not Studied
- 68 year old male; suffered from severe anoxic episode in 2000 30 1 —— - No Variance, Studied > No Variance, Not Studied
- Severe anterograde and retrograde amnesia : - But, Variance, Studied > Variance, Not Studied
) : : . 20 + ] - Dashed lines represent recall when semantically related responses are included (i.e. responding “bear”
Volumetric MRI comparison to 5 age/gender matched controls: | nstead of the trained “grizzly’)
- Reduced right hlppocampal volume of 38%, p<02 o 7| - (Stirgul;s imdbalance? Nc;. Mat)chﬁd prior ’:o testlifng & control data "o Pe Vétr;?,?;’j’ N‘{,’;‘(l;;‘{}j?gd Nos\t,ﬁ;.'iae%ce’ '}{,%:' g::,ad*:;’;?.’
: 0 | " n=3, 2 study sessions, 1 test) show similar performance across Viesgaal Cued |88% (4.2)| 88% (6.2) | 82%(7.8) | 81% (10.2
- Reduced left hlppocampal volume of 31 A)’ p<02 -~ L conditions. EuditgryCued 87% (7.2)| 87% (6.6) | 81% (10.2) | 81% (10.8)
- Unable to quantify, but clear damage to entorhlnal, perlrhlnal, A o "'R| § L E 18 12 - Spgling effect? No. On Tgst 8,_ Studied recall matched across con- \Ffiesﬁilf - 97% (2.5)| 97% (2.8) | 99% (0.7) | 99% (0.7)
and parahlppccampal COrtlceS Structural MRI: a) patient T.E., b) age-matched control Variance No Variance ditions, but large No Studied difference (23% vs. 13%) Recognition
- Additional cortical atrophy due to anoxic episode, but behavioral profile indicates selective amnesia .
with other cognitive functions relatively intact. Conclusions
: Semantic learning in severe MTL amnesia need not be hyperspecific if training is designed to
Summary of Neuropsychological Testing Semantic Test Battery (Schmolck et al. (2002)) + L P, g :
Standardized Test T.E.’s Score Test Name Controls, HFE | MTL+ | 1IE. | 1 S 2 encourage generallzatlon.
Warrington Recognition Memory Test 54% correct* i Piinting/Naming 98.9 100 | 78.1 | 90.1 } SO H LI tandard | | . licated (No Vari diti
WMS Iil Auditory Delayed Memory 58* asks _ . - erspecificity in standard errorless learning replicate o Variance condition
WIS I Viual Delayed Memory sor | [Sementcfesties | s19 [ 969 | 809 [84 | |50 YPETSPEETY g replicated| )
WMS Il G | M 49* o . o . . | | e : . . : . T . .
WMS 11l Working Memory 38 e oms | foms | boms | homs . - Hyperspecificity reduced (generalization increased) by introducing variation in the surface features during
Digit Span 6digits * Patient H.M. name items total on Category Fluenc .'h_ _-l'"___-ﬂl: Tal . 1
WA TG Score o Patient H.M. named 42 items total on Gategory Fluency __ L training (Variance condition)
For WAIS Ill and WMS IlI, standardized mean is 100 with st dev of 15. B _ : : : : : . : :
* indicates tests in which T.E. was severely impaired Rey-Osterrieth Tost; a) template, b) age-matched - Training with variance emphasizes the underlying meaning of the semantic items, thus creating a semantic
’ - concept that can be generalized to novel items with a different surface structure but related meaning.
Methods & Design - Data can be interpreted in a computational framework (McClelland, et al., 1995) in which an MTL system rap-
Gondition [Recall/Recognition Cus  [Recall  [Recognition idly learns arbitrary patterns of activity and then gradually trains the neocortical system. Here, inclusion of
- Variance (3 versions 1x each) and No Variance (1 version  varance | TRAN frighisned 777 S 00 variability in the training set provides a better proxy for the MTL system than that provided by traditional error-
3x) study conditions (16 sets in each condition) Studied | TRAIN scared ?????;" DOVE less learning paradigms. The inclusion of variability more closely models normal learning contexts and pro-
| | | Varance—TTRAIN shecked 757 crargaros TKANGAROD vides the opportunity to develop cortical representations that are sensitive to the semantic aspects and toler-
- Studied and Not Studied versions of each at test Not Studied | TRAIN surprised 777 DOVE ant of noise in the surface features.
. . No SHEPHERD ate 77?7 “apple” APPLE
- 8 test sessions (recall & recognition), each separated by 4 Variance, |SHEPHERD ate 227 OLIVE
study sessions ﬁtc‘)’d'ed ggjézg g\t,faﬁgjved 277 T“appie’ ABBTE Acknowledgements: We thank Erica Woodland for assistance in data collection, and Peter Bayley, Joe Manns, and Larry Squire for
Variance, | SHEPHERD consumed 277 OLIVE supplying some of the stimuli and MRI scans for 3 healthy controls.
Not Studied | SHEPHERD gobbled 2?*2 This research was supported by the Therapeutic Cognitive Neuroscience Research Fund and NIMH Grant MH65822-01.
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