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Does lateral parietal cortex support episodic memory?
Evidence from focal lesion patients
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Abstract
Although neuroimaging and human lesion studies agree that the medial parietal region plays a critical role in episodic memory, many neuroimaging
studies have also implicated lateral parietal cortex, leading some researchers to suggest that the lateral region plays a heretofore underappreciated
role in episodic memory. Because there are very few extant lesion data on this matter, we examined memory in six cases of focal lateral parietal
damage, using both clinical and experimental measures, in which we distinguished between recollection and familiarity. The patients did not have
amnesia, but they did show evidence of disrupted recollection on an anterograde memory task. Although the exact mechanisms remain to be
elucidated, lateral parietal damage appears to impair some aspects of episodic memory.
© 2008 Elsevier Ltd. All rights reserved.
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Medial temporal and prefrontal regions of the brain are
necessary for episodic memory (i.e., conscious memory for personally experienced events within a particular spatiotemporal
context; for reviews, see Baldo & Shimamura, 2002; Davidson,
Troyer, & Moscovitch, 2006; Moscovitch, Nadel, Winocur,
Gilboa, & Rosenbaum, 2006; Moscovitch et al., 2005; Squire,
Stark, & Clark, 2004; Tulving, 2002). Recently, however, several independent reviews (Naghavi & Nyberg, 2005; Skinner &
Fernandes, 2007; Wagner, Shannon, Kahn, & Buckner, 2005),
following Rugg and colleagues’ observations with event-related
potentials (e.g., Rugg & Wilding, 1996), have pointed out that
functional neuroimaging studies of episodic memory tend to
show significantly greater activation in parietal regions for
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previously studied items that are correctly recognized as old,
compared to unstudied items that are correctly identified as
new. Furthermore, some studies have suggested that parietal
activations are stronger in cases where one has a vivid, clear
recollection (i.e., remembering) of an item and the contextual
details surrounding it, as opposed to a more intuitive feeling of
familiarity (i.e., knowing that the stimulus has been encountered
recently without awareness of the context in which it appeared;
Tulving, 1985). These findings have led some researchers to
suggest that parietal cortex plays a heretofore underappreciated
role in episodic memory. Such an assertion is provocative, however, because memory is not a function that has traditionally
been ascribed to the parietal lobe. Classic texts on the functions of parietal cortex have made scant mention of memory
(e.g., Critchley, 1953; Luria, 1966), and those on the neuropsychology of memory have said little about the parietal lobe (e.g.,
Luria, 1976). In the interest of seeking convergence with the
functional neuroimaging data, we examined the literature on
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the effects of parietal lesions on memory, and we report six
cases of focal parietal damage, examining memory processes in
detail.
1. Topography and functions of parietal cortex
Parietal cortex includes a strip posterior to the central sulcus
that is specialized for somatosensory function (Brodmann areas
[BAs] 1, 2, 3, and 5). On the medial surface, posterior to this
strip lies the precuneus (medial BA 7), which extends posteriorly
to the parieto-occipital notch, and is bordered anteriorly and
inferiorly by the posterior cingulate gyrus and the retrosplenial
region (including BAs 23, 30, and 31). On the lateral surface,
posterior to the somatosensory area, are three large zones: the
superior parietal lobule, the angular gyrus, and the supramarginal
gyrus (roughly corresponding to BAs 7, 39, and 40, respectively;
collectively, these zones are commonly referred to as lateral or
posterior parietal cortex). For the purposes of our review, we
will divide parietal cortex into two broad regions, medial and
lateral, and discuss each in turn but focus on the latter. Fig. 1
shows the putative distinctions among regions.

1.1. Medial region: precuneus (and posterior cingulate and
retrosplenial areas)
Medial parietal and caudomedial limbic (i.e., posterior cingulate and retrosplenial) activations are ubiquitous in functional
imaging studies of episodic and autobiographical memory
(among other tasks; for reviews, see Cavanna & Trimble, 2006;
Naghavi & Nyberg, 2005; Skinner & Fernandes, 2007; Svoboda,
McKinnon, & Levine, 2006; Vincent et al., 2006; Wagner et al.,
2005). The neuroimaging data fit well with the human lesion
data: Several case studies have reported memory impairment
after damage to this area, although the relative contributions of
precuneus, posterior cingulate, and retrosplenial cortex are still
unclear (for reviews, see Aguirre & D’Esposito, 1999; Maguire,
2001). Patients with damage to this broad area may either show
a full-blown amnesia similar to that following medial temporal damage (e.g., Rudge & Warrington, 1991; Valenstein et al.,
1987; Von Cramon & Schuri, 1992), or show a more selective
topographical disorientation, in which they can recognize familiar landmarks but get lost when asked to go from one place to
another (Takahashi, Kawamura, Shiota, Kasahata, & Hirayama,
1997).
Given the clear correspondence between the neuroimaging
and human lesion data concerning episodic and autobiographical memory, and the strong anatomical connections with medial
temporal (Insausti, Amaral, & Cowan, 1987; Insausti & Munoz,
2001; Kobayashi & Amaral, 2003; Morris, Pandya, & Petrides,
1999; Morris, Petrides, & Pandya, 1999; Suzuki & Amaral,
1994; Van Hoesen & Pandya, 1975) and dorsolateral prefrontal
areas (Goldman-Rakic, Selemon, & Schwartz, 1984; Kobayashi
& Amaral, 2003; Morris, Petrides, & Pandya, 1999; Petrides &
Pandya, 1999) as well as the anterior and lateroposterior nuclei
of the thalamus (Morris, Petrides, & Pandya, 1999), there is relatively little controversy that the medial parietal and caudomedial
limbic areas are involved in episodic and autobiographical memory. For this reason, we will not discuss the medial regions
further, and will focus on the lateral parietal region.
1.2. Lateral region: superior parietal lobule, angular
gyrus, and supramarginal gyrus

Fig. 1. Brodmann map (including Petrides and Pandya’s refinement of frontal
lobe regions) showing lateral (top) and medial (bottom) divisions of the cerebral
cortex into Brodmann areas. Subdivisions outlined in the text are marked by
different colour shading. Brodmann area 29 is a small area medial to area 30,
and is not pictured here. Figure adapted from Picton, Stuss, Shallice, Alexander,
and Gillingham (2006) with permission.

The aforementioned reviews by Naghavi and Nyberg (2005),
Skinner and Fernandes (2007), and Wagner et al. (2005) (see
also Vincent et al., 2006) also showed areas of activation in lateral/posterior parietal regions during episodic memory retrieval,
and Svoboda et al. (2006) reported consistent lateral parietal activations in a meta-analysis of autobiographical memory retrieval.
This finding is much more provocative than the medial parietal
activity because memory is not usually thought to depend on
this region of the brain. Traditionally, lateral posterior parietal
cortex (including BAs 39, 40, and the posterior part of area
7) is thought to support planning and control of movement, as
well as perception of, and attention to, spatial information (for
influential models, see Corbetta & Shulman, 2002; Milner &
Goodale, 1995; Mishkin, Ungerleider, & Macko, 1983; Nobre,
2001; Posner & Petersen, 1990), multisensory integration (Xing
& Andersen, 2000) and construction (Critchley, 1953). For

