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Synopsis
It has recently been demonstrated that the perirhinal cortex (PrC) plays a differen-
tial role in memory formation. It has also been implicated in other cognitive func-
tions such as working memory, old-recent judgements, semantic processing and 
high-order visual processing. The PrC has been implicated in the earliest stages 
of neuropathology in Alzheimer’s disease (AD). Thus combined volumetrical and 
functional MRI paradigms may provide sensitive tests for the early signs of AD. In 
this fMRI study we used a visual object encoding task with selective instructions 
to encode either object identity or object position. We hypothesised that encoding 
of object identity (vs. position) would yield significant activity in the PrC. This hy-
pothesis was supported; the PrC was more active when subjects encoded identity 
than position. PrC signals showed individual differences in anterior-posterior and 
hemispheric locations. These preliminary results demonstrate that it is possible 
to use a simple encoding task to produce significant PrC activation. 
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Analysis
Data analysis was performed using SPM2 (http://www.fil.ion.ucl.ac.uk/spm). 
Realignment and smoothing (FWHM=6 mm) were used. Encoding conditions 
(OE and PE) were used as separate regressors in the analysis. The regressors 
were convolved with a canonical hemodynamic response function and its 
temporal derivative. Nuisance regressors for respiration, heartbeat and motion 
were included in the analysis. The principal contrast was between OE and 
PE. Significance of the contrasts OE>PE and PE>OE were tested using one-
sample t-tests. Significant PrC activations were determined  in native space 
using the Insausti [7] protocol. 
Behavioural analysis was performed in SPSS 12.0.

Results
OE>PE gave significant signals in the left PrC in 9 subjects (using p<0.05, 
FDRcorr., voxel threshold = 5). One subject showed right PrC at the same 
threshold. In another subject significant left PrC signal was found at FDR 
p<0.1, voxel threshold=5. One subject did not show any significant activation 
in the MTL structures at any of the thresholds. Half of the subjects showed 
bilateral PrC activation. Activation maps showed individual (anterior vs. pos-
terior) patterns of PrC activity (see Figure 2). No differences were found be-
tween the subjects on their ability to correctly recognise objects or positions, 
indicating ceiling effects on the task.

Figure 2: Perirhinal activation in 12 subjects. All images are at FDR corrected at voxel 
threshold=5. Statistical thresholds: Green: p<0.5, Red: p<0.1, Yellow: p<0.05. 

Discussion and Conclusion
This study demonstrates that encoding of object identity, relative to encoding 
position, involves the perirhinal cortex. The activation showed individual 
patterns in the anterior-posterior axis, and in lateralisation.
Compared to previous studies this experiment uses a relatively simple encoding 
task with few or no distractors. 
Studies of the effects of ageing and dementing disorders using this paradigm 
will be implemented in the near future.

Theory
Lesion studies of monkeys [1] and neuroimaging studies [2-4] point to a specific 
role of the PrC, distinct from the surrounding medial temporal lobe (MTL), not 
only in the encoding of visual and verbal stimuli, but also in novelty processing, 
object perception and categorisation. It is the earliest site of neuropathology 
in Alzheimer’s disease [5], calling for paradigms that measure structural and 
functional changes in these areas. Since previous functional studies have 
relied on young and motivated volunteers, many protocols may not be used in 
populations of healthy elderly or demented subjects. The aim of the current study 
was to design an easy and brief encoding task that specifically activates the PrC 
using fMRI.

Methods
MTL of twelve healthy, young subjects (9 female; mean age 28.0, range 23-31) 
11 right handed, 1 left handed) were scanned using BOLD fMRI in a Siemens 
Magnetom Trio 3T MR skanner with a GE-EPI sequence optimised for the MTL 
structures (TR=2000 ms, TE=30 ms, 64x64 matrix) [6]. Each session produced 
301 volumes of 33 slices, voxel size was 3x3x2mm, total scan-time was 602s. 
The task involved 14 blocks. Each block included: an instruction cue, 6 stimuli 
presented serially for encoding, a rehearsal epoch, and 6 stimuli presented serially 
for old/new recognition judgments. Each encoding stimulus was a unique, coloured 
Snodgrass and Vanderwart-like object presented in 1 trial-unique location among 
9 locations of a 3x3 spatial grid. During rehearsal, a blank grid was displayed. 
Recognition stimuli were 3 old and 3 novel stimuli in random order. The task cue 
instructed the subject either to encode (and rehearse and recognize) the objects 
(OE) or the grid locations (OP) in the subsequent series of stimuli. 8 object and 6 
position blocks were presented in a fixed pseudorandom order (see Figure 1).

Figure 1: The behavioural paradigm. Note that the stimuli on in the encoding phase are iden-
tical, and that the only varying aspect is the foregoing instruction.
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