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Introduction

Over the past decade, neuroimaging (PET &
fMRI) has revealed insights into the neural
circuitry supporting episodic retrieval—that is, the
conscious remembrance of a prior experience.
These efforts have highlighted a distributed set of
structures that are recruited during attempts to
remember the past, including MTL, PFC
(frontopolar, DLPFC, and VLPFC), and medial
and lateral parietal cortices.

At present, there remains much debate regarding
the nature of the cognitive processes subserved by
the subcomponents of this circuit. One hypothesis
IS that distinct components of the circuit mediate
attentional control processes that are involved in
the attempt to remember, irrespective of whether
those attempts are met with success or failure.
Such processes may include the generation and
representation of search cues in working memory,
selective attention or bias mechanisms that may
focus the retrieval search, and monitoring
processes that assess the appropriateness of any
“echo” from memory. By contrast, the
computations engaged during retrieval may be
more closely tied to the retrieval outcomes,
perhaps contributing to the successful recovery of
Information.

L everage on the nature of the neurocognitive
mechanisms underlying retrieval may emerge by
varying the degree of cognitive control required
during retrieval. Here, we assessed the sensitivity
of MTL, PFC, and parietal regions to a memory’s
retrieval history by examining the neural response
across multiple retrieval attempts for that
memory. In addition, the sensitivity of these
regions to retrieval outcome was indexed.

Goal: To determine how engagement of
the neural circuit underlying retrieval
varies with repeated retrieval practice
(attempt), and the sensitivity of these
regions to retrieval outcome.
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Retrieval Practice Paradigm

[Anderson et al., 1994]
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Behavioral Results
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Main effect of Retrieval Attempt F(2,78) = 6.216, p<.005
Main effect of Retrieval Success F(2,78) = 41.744, p<.0001
No significant interaction
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Scan Participants & Parameters

Participants

15 healthy right-handed adults (ages 18-27; M = 21)
Scan Parameters

Whole-bran fMRI @ 3T (SemensAllegra)

Functional Images
e T2* gradient echo EPI
o 21 axia dices, 5-mm thickness, 1-mm skip
e TR=2sec, TE =40 msec, 3.125 x 3.125 mm
Statistical Analysisusing SPM99
o Slice timing and motion correction
 MNI Normalization and interpolation to 2x2x2 mm
e Spatia smoothing (8mm Gaussian)
« High and low pass tempord filtering
« Random effects group analysis

fMRI data
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Region-of-interest Analyses

(defined from All > Fix)

DL PFC/frontopolar, left VLPFC, MTL, and medial and lateral parietal
have been implicated in episodic retrieval

* Retrieval success
(Konishi et al., 2000; McDermott et al., 1999; Eldridge et al., 2000)

 Recollective attempt
(Schacter et al., 1996; Lepage et al., 2000; Dobbins et al., submitted)

* Post-retrieval monitoring
(Rugg et al., 1996; Wagner et al., 1998; Dobbins et al., submitted)
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Conclusions

For successful retrieval trials, MTL, left VLPFC, and parietal
regions were sendtiveto prior retrieva history (1st > 2nd = 3rd)

* not adirect index of retrieval success

* reduced response with reduced attentiona control requirements
—p Reflect or are modulated by processes recruited during attempts
to remember the past (cue specification and maintenance in working
memory, internally directed selective attention/retrieval focusing)

However, these regions also showed a greater response during the first
successful, relative to unsuccessful, retrieval attempt suggesting that
these processes may be modulated by retrieva outcome

By contrast, bilateral DL PFC/frontopolar regions were insendtive
to prior retrieva history (1st = 2nd = 3rd) and retrieva outcome
—p- Post-retrieval monitoring that operates on any retrieval products
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