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Verbal recall in amnesia: Does scene construction matter? 
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A B S T R A C T   

The hippocampus plays a critical role in episodic memory and imagination. One theoretical model posits that the 
hippocampus is important for scene construction, namely, the ability to conjure and maintain a scene-based 
representation in one’s mind. To test one idea put forth by this view, we examined whether amnesia is associ
ated with more severe impairment in memory when the to-be-remembered content places high demands on scene 
construction. To do so, we examined free recall performance for abstract (i.e., low scene imagery) and concrete, 
high scene-imagery single words in seven amnesic patients with hippocampal lesions and concomitant scene- 
construction deficits, and compared their performance to demographically matched healthy controls. As ex
pected, amnesic patients were severely impaired in their free recall performance; however, their impairment did 
not differ as a function of word type. That is, their impairment was equally severe for words that evoke high 
versus low scene imagery. These findings suggest that the role of the hippocampus in verbal memory extends to 
content that does not place high demands on scene construction. Theoretical implications of these findings are 
discussed.   

1. Introduction 

A critical role of the hippocampus in episodic memory is well 
established (e.g., Scoville and Milner, 1957). However, the precise role 
of this structure has been a hotly debated topic for decades, with a 
number of theories put forth in the literature (e.g., Graham et al., 2010; 
Cohen and Eichenbaum, 1993; Ryan et al., 2000; Schacter and Addis, 
2007; Ekstrom and Ranganath, 2017; O’Keefe and Nadel, 1978). One 
such theory suggests that the hippocampus is important for scene con
struction. Scene construction refers to the ability to conjure and main
tain in one’s mind a scene, that is, a three-dimensional, spatially 
coherent representation that consists of objects viewed from an 
egocentric vantage point (e.g., Hassabis and Maguire, 2007; Dalton 
et al., 2018; also see Murray et al., 2018). By this view, the role of the 
hippocampus in episodic memory reflects the fact that such memories 
inevitably play out in a scene context. 

The scene construction hypothesis was inspired, in part, by the 
observation that patients with hippocampal damage have difficulty 
constructing scenes even when imagining hypothetical events (Hassabis 
et al., 2007; also see Mullally et al., 2012), whereas they do not have 
difficulty imaging singular objects devoid of a spatial frame (e.g., 

Rosenbaum et al., 2004). Other work has shown a dissociation in per
formance between scene (relative impairment) and non-scene stimuli 
(relative sparing) in individuals with hippocampal amnesia both outside 
(e.g., Graham et al., 2006; Hartley et al., 2007; but see Kim et al., 2015) 
and within long-term memory (e.g., Lynch et al., 2020; Cipolotti et al., 
2006; Bird et al., 2008). Further, neuroimaging work using fMRI shows 
that the hippocampus is more strongly engaged in tasks that have a high 
versus low scene demand (e.g., Palombo et al., 2018; Ross et al., 2018; 
Zeidman et al., 2015; Hodgetts et al., 2016; Robin et al., 2018; Hoscheidt 
et al., 2010; Bird et al., 2010), although it is important to note that some 
of this literature can be construed in terms of differences in relational 
processing demands, to which the hippocampus is also sensitive and 
upon which scene construction is reliant (see e.g., Roberts et al., 2018). 

In apparent contradiction to the notion that the fundamental role of 
the hippocampus is one of scene construction, patients with amnesia, 
under some circumstances, show deficits in tasks with no obvious scene 
demands. For example, patients have trouble learning and remembering 
lists of words, e.g., in the context of verbal paired associates (VPA; 
Zola-Morgan et al., 1986; Shimamura and Squire, 1986), a finding that is 
more consistent with a prominent relational view of hippocampal 
functioning (see Cohen and Eichenbaum, 1993; Eichenbaum and Cohen, 

* Corresponding author. Memory Disorders Research Center (MDRC 182), VA Boston Healthcare System, 150 S Huntington Avenue, Boston, MA, 02130, USA. 
E-mail address: Mieke.Verfaellie@va.gov (M. Verfaellie).  

Contents lists available at ScienceDirect 

Neuropsychologia 

journal homepage: www.elsevier.com/locate/neuropsychologia 

https://doi.org/10.1016/j.neuropsychologia.2023.108543 
Received 17 November 2022; Received in revised form 2 March 2023; Accepted 14 March 2023   

mailto:Mieke.Verfaellie@va.gov
www.sciencedirect.com/science/journal/00283932
https://www.elsevier.com/locate/neuropsychologia
https://doi.org/10.1016/j.neuropsychologia.2023.108543
https://doi.org/10.1016/j.neuropsychologia.2023.108543
https://doi.org/10.1016/j.neuropsychologia.2023.108543
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neuropsychologia.2023.108543&domain=pdf


Neuropsychologia 184 (2023) 108543

2

2014; also see Konkel et al., 2008). Addressing this potential inconsis
tency with a scene construction account, Clark et al. (2018) surmised 
that VPA deficits in amnesia result from covert demands placed on scene 
imagery in such tasks (also see Maguire and Mullally, 2013). That is, 
many VPA tasks consist of concrete, highly imageable word pairs which 
may lend themselves to the use of visual imagery, in spite of the task 
being ‘verbal’ in nature (Clark et al., 2020; Clark and Maguire, 2016; 
also see Paivio et al., 1968).1 

To shed light on this issue, Clark et al. (2018) conducted an fMRI 
study, wherein they examined hippocampal engagement under three 
conditions. Participants learned and remembered word pairs, with the 
pairs including words that elicited scene imagery, words that elicited 
object imagery, or low imagery abstract words (i.e., words that represent 
concepts or ideas); the words were otherwise well matched on con
founding characteristics and the conditions were designed to equate 
relational demands. The authors found that hippocampal engagement 
was present for scene and object pairs–with the strongest engagement 
for scene pairs–and absent for abstract word pairs (in comparison to 
single abstract words) even when restricting analyses to remembered 
pairs only (also see somewhat related work by Caplan and Madan, 2016; 
Klaver et al., 2005). Recruitment of the hippocampus for the object pairs 
was expected, given that two objects could draw on scene imagery, 
albeit less so than scene pairs. Together, these data seem to align with a 
scene-construction view of the role of the hippocampus in memory. 

Critically, the findings of Clark and Maguire (2016) provide an 
explanation for the VPA deficits observed in amnesia. Moreover, they 
lead to the prediction that, all other factors held constant, amnesic pa
tients with hippocampal damage would show a disproportionate deficit 
in memory for words that elicit high versus low imagery, especially 
when scene-based. Yet, no analogous amnesia study has been published 
to date. Older work in patients with temporal lobectomy (Jones-Got
man, 1979) showed that patients with sizable right-lateralized hippo
campal lesions (versus patients with subtle hippocampal damage) had 
impaired incidental memory for word pairs following imagination in
structions (especially when pairs consisted of concrete words), but the 
diagnosis of epilepsy makes interpretation of these findings somewhat 
difficult (also see Jones-Gotman and Milner, 1978). Another study 
showed that aging, which is typically associated with loss of hippo
campal tissue, leads to a greater decline in episodic recollection for 
concrete versus abstract words (Peters and Daum, 2008). Note though 
that neither of these studies focused on scene imagery per se. 

To fill this gap in the literature, in the present study, we compared a 
group of amnesic patients with hippocampal lesions and concomitant 
scene-construction deficits (Lynch et al., 2020) to healthy controls on a 
verbal memory task involving words that were either high in eliciting 
scene imagery or low in any form of imagery at all (i.e., abstract words). 
In our study, we opted to use single words rather than word pairs. Our 
rationale was that amnesic patients are impaired on verbal recall tasks 
even when their memory is assessed for single words (e.g., Rey Auditory 
Verbal Learning Test; Shimamura and Squire, 1986), and indeed this is 
the case for the patients included in our study. Our approach reduces 
task complexity and also reduces relational demands, relative to VPA 
tasks. To provide a strong psychometric assessment, we adjusted list 
length across conditions in order to performance-match scene and ab
stract word recall in healthy controls and compared control performance 
to that of the amnesic patients. In doing so, we eliminated the problem of 
comparing the magnitude of impairment across different levels of 

overall performance in the two groups. 
If the role of the hippocampus in memory reflects its contribution to 

scene construction, we should observe disproportionate impairment in 
the scene versus abstract word condition (i.e., a condition by group 
interaction). If, instead, the hippocampus is critical for mnemonic pro
cesses irrespective of demands on scene construction, we should observe 
equal impairment across the scene and abstract word conditions (i.e., 
only a main effect of group). 

2. Method 

2.1. Participants 

Seven amnesic patients (one female) with medial temporal lobe 
(MTL) damage participated in this study. Etiologies of memory impair
ment included hypoxic-ischemic injury (n = 4), status epilepticus 

Fig. 1. Patient Scans. 
Note. Structural MRI or CT scans depicting medial temporal lobe (MTL) lesions 
for 6 of the 7 amnesic participants. The left side of the brain is shown on the 
right side of the image. CT slices show lesion location for P1 in the axial plane. 
T1-weighted MRI images depict lesions for P2, P3, P5, and P7 in the coronal 
and axial plane. T2-flair MRI images depict lesion locations for P6 in the 
axial plane. 

1 Contrary to imagery-based theories, it has been argued that concreteness 
effects may be due to differential “context availability” (i.e., information from 
one’s external or inner environment, including prior knowledge), which is 
thought to be higher for concrete versus abstract stimuli. Yet, when context 
availability is controlled for, the concreteness advantage in memory is not 
eliminated, suggesting that context availability cannot account for superior 
memory for concrete compared to abstract words (Schwanenflugel et al., 1992). 
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followed by left temporal lobectomy (n = 1), stroke (n = 1), and herpes 
encephalitis (n = 1). Lesions for 6 of the 7 patients are presented in 
Fig. 1, as either MRI or CT images. P04 could not be scanned due to 
medical contraindications and his MTL pathology was inferred from his 
etiology and neuropsychological profile. 

Of the patients with available scans, one patient (P03) had MTL le
sions restricted to the hippocampus and no other damage within extra- 
hippocampal MTL regions or outside of the MTL; two (P05 and P07) had 
lesions that included the hippocampus as well as amygdala, with dam
age in P05 extending into basal ganglia regions but no other extra- 
hippocampal MTL damage; one patient (P01) had a lesion that 
included the hippocampus and MTL cortices; and one patient (P02) had 
a lesion that extended well beyond the medial portion of the temporal 
lobes into anterior neocortex (due to temporal lobectomy). For the pa
tient whose etiology was encephalitis (P06), clinical MRI was acquired 
only in the acute phase of the illness, with no visible lesions observed on 
T1-weighted images. However, T2-flair images demonstrated bilateral 
hyperintensities in the hippocampus and MTL cortices as well as the 
anterior insula. Volumetric data for the hippocampus and MTL cortices 
were available for four of the seven patients (P02, P03, P05, and P07; see 
Table 1), using methodology reported elsewhere (Kan et al., 2007). 

Twenty-one healthy individuals (4 female; 17 male) without any self- 
reported neurological or psychological conditions participated as the 
control group in the study. These participants were matched for age (M 
= 62.67, SD = 7.77), education (M = 15.55, SD = 2.70), and verbal IQ 
(M = 108.19, SD = 12.25) to the participants with amnesia. No partic
ipants were excluded. All participants provided informed consent in 
accordance with the Institutional Review Board at VA Boston Healthcare 
System. 

2.2. Materials 

The stimuli consisted of 21 abstract words (mean concreteness =
1.82, SD = 0.27) and 30 scene words (mean concreteness = 4.61, SD =
0.22). The words and ratings of concreteness were taken from the Clark 
et al. study (2018). The words were divided into three paired lists of 7 
abstract words and 10 scene words, which were matched for word fre
quency, age of acquisition, valence, arousal, length, and number of 
syllables, phonemes, orthographic neighbors, phonological neighbors 
with and without homophones, and phonographic neighbors with and 
without homophones (see Table S1). The normative ratings for the 
words were collected from The English Lexicon Project (Balota et al., 
2007). 

We pilot-tested 10 older adults (5 female; 5 male; mean age = 65.70, 
SD = 7.39) using abstract word lists of different lengths to determine the 
list length that elicited recall equivalent to that obtained for lists of 10 
scene words. We found that this was accomplished by using lists of 7 
abstract words, which is what was used in the actual experiment. 

Indeed, in the experiment (see below), performance in these conditions 
was well matched in healthy controls. Importantly, performance in 
healthy controls was below ceiling, eliminating the possibility that the 
magnitude of patients’ impairment might be underestimated and dif
ferential impairment in one of the conditions might be masked. 

2.3. Design and procedure 

The order of presentation was counterbalanced between and within 
the three pairs of lists resulting in 12 counterbalances. Paired lists were 
always presented one after the other and the presentation of abstract (A) 
and scene (S) lists was alternated in an AS-SA-AS pattern. The order of 
the words within each list was also randomized (see Fig. 2). 

Participants were shown a list of words on a computer screen, which 
they were asked to read out loud. Their goal was to try to remember as 
many words as they could at the end of the presentation. Each word was 
shown on the screen for 2.5 s followed by a 2 s fixation cross. Each list of 
words was shown twice with a short pause of about 10 s between the 
presentations. After the second presentation, participants counted 
backwards by 2 for 30 s before being asked to recall the words from the 
preceding list. 

Participants were given a distractor task after every two lists where 
they were asked to rate the pleasantness of abstract paintings for about 
6 min. Control participants completed all six of the word lists in one 
session whereas amnesic patients completed four lists in one session and 
two lists in a separate session to avoid fatigue. Additionally, amnesic 
patients completed the entire task a second time at least 80 days after the 
first administration and their performance was averaged across sessions. 
One patient was only tested once due to scheduling difficulty. 

Due to COVID-19, 10 control participants were administered the task 
remotely and the remaining 11 control subjects were run in person. 
There were no significant differences in performance as a result of 
testing venue (abstract: p = .40; scene: p = .77). With the exception of 
three patients who participated remotely in one or two sessions, all 
patients were run in person. The remote testing was administered 
through screenleap.com which allowed participants to see the testing 
screen on their own device; they simultaneously communicated with the 
researcher over the phone. All participants confirmed they could 
adequately read the words on their screen before beginning the task. To 
make the administration as similar as possible, both the in person and 
remote participants were shown the stimuli through a timed PowerPoint 
task. Participants were told not to write down words. 

3. Results 

3.1. Patients versus controls 

The average percentage of words recalled by word type is presented 

Table 1 
Demographic, neuropsychological and neurological characteristics of amnesic patients.   

WAIS III WMS III Volume Loss (%) 

Patients Etiology Age Edu VIQ WMI GM VD AD L Hipp R Hipp Total Hipp Subhipp 

P01 Hypoxic - ischemic 71 12 88 75 52 56 55 N/A N/A N/A N/A 
P02 Status epilepticus + left temporal lobectomy 58 16 93 94 49 53 52 89% 37% 63% 60%a 

P03 Hypoxic - ischemic 65 14 106 115 59 72 52 18% 27% 22% – 
P04 Hypoxic - ischemic 69 17 131 126 86 78 86 N/A N/A N/A N/A 
P05 Hypoxic - ischemic 53 12 103 95 59 68 55 45% 46% 46% – 
P06 Herpes simplex encephalitis 79 13 99 104 49 56 58 N/A N/A N/A N/A 
P07 Stroke 56 20 111 99 60 65 58 46% 43% 43% - 

Mean 64.43 14.86 104.43 101.14 59.14 64 59.43     
SD 9.31 2.97 14.05 16.3 12.77 9.36 11.97     

Note. Age = age in years; Edu = education in years; WAIS-III = Wechsler Adult Intelligence Scale–Third Edition; WMS-III = Wechsler Memory Scale–Third Edition; VIQ 
= verbal intelligence quotient; WMI = working memory index; GM = general memory; VD = visual delayed; AD = auditory delayed; L = left; R = Right; Hipp =
hippocampus; Subhipp = sub-hippocampal cortices; N/A = not available. aVolume loss in left hemisphere, including anterior parahippocampal gyrus (i.e., entorhinal 
cortex, medial portion of the temporal pole, and the medial portion of perirhinal cortex; see Kan et al., 2007, for methodology). 
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in Table 2 (and additionally separated by list in Table S3). Given the 
proportional nature of the data, all analyses were run on arcsine trans
formed data. Analyses were run in JASP (JASP Team, 2022; Version 
0.16.3). To examine whether patients with MTL damage differed in their 
ability to recall abstract and scene words when compared to controls, we 
conducted a 2 (Group) × 2 (Word Type) mixed-model ANOVA. This 
analysis yielded a main effect of Group (F (1,26) = 38.250, p < .001, ηp

2 

= 0.544) but no effect of Word Type (F (1,26) = 0.991, p = .329, ηp
2 =

0.003) nor a significant interaction between Group and Word Type (F (1, 
26) = 0.037, p = .849, ηp

2 = 1.178e− 4; see Fig. 3). In both conditions the 
impairment was so striking, that there was almost no overlap in the 
control and patient distributions (apart from one control participant’s 
performance in the abstract condition, which fell within the patient 
group’s distribution). A Bayesian mixed-model ANOVA showed that the 
data were 6.101 times more likely under the Group-only (best) model 
versus the model that included the Group × Condition interaction. 

3.1.1. Patients versus controls, corrected for norming 
We originally selected our words based on norms provided in Clark 

et al. (2018). However, a criticism of this approach is that their norming 

was done in a different demographic (demographic information not 
reported in Clark et al. (2018)) and it is possible that ratings of scene 
imagery could differ in a sample within the age range of our healthy 
controls and patients. Hence, we conducted independent norming in a 
demographically matched sample, to assess whether the words differed 
in scene imagery as expected. The details of the norming are provided in 
Supplementary Materials. Our norming revealed strong overlap with 
Clark et al. (2018), however, 4 out of 21 words in the Abstract condition 
and 3 out of 30 words in the Scene condition did not meet our norming 
cutoff of 70% (see Appendix; also see Table 2). As such, we re-ran our 
analyses comparing amnesic patients versus controls with those words 
excluded from the analysis. The pattern of results did not change. 

4. Discussion 

In the present study, we investigated the role of the hippocampus in 
episodic memory for content associated with high versus low scene 
imagery. As expected, amnesic patients were severely impaired in their 
free recall performance; critically, however, their impairment did not 

Fig. 2. Free recall task. 
Note. Overview of the task design, including counterbalancing and performance matching. A distractor task was used to separate sets of lists to provide a break to 
participants. 

Table 2 
Percentage of free recall for abstract and scene words in individual amnesic 
patients and averaged across amnesic patients and controls.   

Full Stimulus Set High Consensus Set 

Abstract Scene Abstract Scene 

P01 38.10 36.67 32.38 39.44 
P02 38.10 30.00 32.86 28.61 
P03a 35.71 25.00 36.19 26.16 
P04 35.71 30.00 34.29 31.94 
P05a 4.76 10.00 5.71 9.35 
P06 21.43 13.33 15.71 13.47 
P07a 11.90 18.33 14.76 18.43 
Patient Mean 26.53 23.33 24.56 23.92 
Patient SD 13.84 9.77 12.17 10.68 
Control Mean 58.73 57.62 58.19 56.35 
Control SD 16.24 8.95 17.76 8.29 

Note. The data shown in the table are not transformed. 
a Refers to patients with damage restricted to the hippocampus within the 

medial temporal lobes. 

Fig. 3. Free recall performance. 
Note. Raincloud plots depicting performance in healthy controls and amnesic 
participants. 
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differ as a function of word type. That is, they were equally impaired in 
their free recall of words evoking low versus high scene imagery. Our 
findings show that amnesia does not always confer greater memory 
impairment for scene-based content. 

Notably, the same pattern of results was observed in the subgroup of 
patients with MTL damage restricted to the hippocampus (see Table 2). 
This is relevant because some studies show that dissociations in memory 
for scene versus non-scene content are observed only in patients with 
focal hippocampal damage, devoid of damage to surrounding MTL 
cortices (e.g., Taylor et al., 2007; Bird et al., 2007). Interestingly, we do 
observe a selective scene deficit in some tasks in our patient group. For 
example, we recently showed that these patients are selectively 
impaired in a semantic task that places high demands on scene con
struction, whereas patients perform normally when scene demands are 
low (Lynch et al., 2020). Given these observations, it is unlikely that our 
failure to find disproportionate impairment in scene word recall in the 
present study is due to the lesion profile of these patients. However, it 
will be useful to replicate our results in a larger group of patients with 
focal hippocampal lesions. 

Given the striking dissociation observed in Clark et al. (2018), 
wherein hippocampal activation was restricted to memory for word 
pairs high in scene construction, our findings are surprising. To our 
knowledge the study by Clark et al. (2018) is the only one to directly 
compare hippocampal involvement in scenes versus abstract words. 
Other neuroimaging studies have investigated concrete versus abstract 
words, with mixed results (e.g., see Caplan and Madan, 2016; Klaver 
et al., 2005, Fliessbach et al., 2006; Jessen et al., 2000; Fletcher et al., 
1996), but these studies do not necessarily shed light on the scene 
construction theory as it is not known whether concrete words in these 
studies elicited scene or object imagery. Albeit in the context of word 
pairs, Clark et al. (2018) showed that hippocampal activation is greater 
for scene pairs versus object pairs; thus, mixed findings in prior studies 
might reflect greater use of scene imagery in some studies and greater 
use of object imagery in others. Notably, neuroimaging studies 
(including Clark et al., 2018) are correlational and thus leave open the 
question as to the causal role of the hippocampus in episodic memory for 
high versus low scene content. 

It is important to highlight a methodological difference between our 
study and that of Clark et al. (2018), in that we used single words 
whereas Clark et al. (2018) used word pairs. This raises the possibility 
that the scene construction demands associated with remembering sin
gle words are fundamentally different from those associated with word 
pairs. For single words, it may be possible to draw on pre-existing scene 
representations, whereas word pairs require the integration of two un
related elements into a novel scene. Yet, evidence from prior studies of 
patients with hippocampal damage who show deficits in certain remote 
spatial memory tasks–particularly those that seem to require detailed 
scene imagery (e.g., Rosenbaum et al., 2000; Maguire et al., 2006)– 
suggests that retrieval of remote scenes requires hippocampal (re)con
struction in a manner similar to the construction of new scenes (see 
Barry and Maguire, 2019), making this argument unlikely. Alterna
tively, it may be that the demands on scene construction, albeit quali
tatively similar, are higher when thinking about scene pairs (wherein 
one needs to represent two scenes at once) versus conjuring a scene in 
relation to a single word. Future work should replicate our findings 
using word pairs. 

In considering possible explanations for our results, we first consid
ered the role of relational binding. We preface this by emphasizing that 
the scene construction theory is a relational theory, but posits that the 
hippocampus performs relational processing specifically in the service of 
building scenes. By contrast, other important theories postulate a more 
general role of the hippocampus in relational processing, namely, one 
that includes but is not limited to scenes (e.g., Konkel and Cohen, 2009; 
Cohen and Eichenbaum, 1993; Eichenbaum and Cohen, 2014; Ryan 
et al., 2000; also see Schacter and Addis, 2007; Roberts et al., 2018). 
Could the equivalent impairment for scene and abstract words in 

amnesic patients be due to general demands on relational processing 
imposed by our task? On the one hand, we used single words as 
memoranda to minimize relational demands in our task. On the other 
hand, it could be that any relational demands elicited by the task pre
cluded strong memory performance in amnesic patients. Indeed, in our 
prior work involving an overlapping group of amnesics, we used 
computational modeling to show that, whereas controls tend to 
temporally cluster their free recall of words—presumably by binding 
items to their evolving temporal context—patients do not (Palombo 
et al., 2019). That is, patients are less able to recover temporal context (i. 
e., relational) information that supports word recall (also see Howard 
et al., 2015). We note though that in Palombo et al. (2019), we did not 
manipulate imagery and all the words in the stimulus set were high in 
concreteness. Suggesting that contextual binding occurs regardless of 
the nature of the stimuli, Caplan and Madan (2016) showed no effect of 
imageability on temporal contiguity. Together with our data, these 
findings suggest that non-spatial relational binding may play an 
important role in free recall tasks. In the present study, although scene 
(and even object) imagery was negligible in the abstract condition (per 
our norming study; also see Clark et al., 2020), participants reported a 
high percentage of verbal thoughts (48% in the norming study). Such 
verbal thoughts can provide source context for retrieval, in that retrieval 
of the verbal thought provides a cue for the to-be-remembered infor
mation, in accordance with ideas from the temporal context model 
(Polyn et al., 2009). For example, when encoding the word envy, a 
participant may conjure an associated thought about an envious friend; 
this relational information can serve as context that facilitates later 
retrieval (also see Palombo et al., 2019). Such relational processing 
might be recruited more readily in open ended and difficult mnemonic 
tasks such as free recall compared to mnemonic tasks with more scaf
folding (e.g., recognition memory), although more work will be needed 
to shed light on this. 

Another, not mutually exclusive, possibility is that the hippocampus 
supports multiple cognitive processes, including both scene construction 
and other forms of relational processing. Compelling evidence comes 
from work by Dalton et al. (2018), who showed that different subregions 
within the hippocampus were differentially recruited for scenes versus 
non-scene relational processing. A portion of the anterior medial hip
pocampus encompassing pre/parasubiculum was preferentially 
recruited during scene construction (also see Dalton and Maguire, 2017; 
Ryan et al., 2010), whereas constructing an array (drawing equally on 
relational processes but without strong scene construction demands) 
engaged posterior hippocampus and a region localized to entorhinal 
cortex abutting the anterior portion of hippocampus but more anterior 
to the region recruited in scene construction. A similar location was also 
recruited for object triplets, devoid of spatial context, as was a cluster 
near anterior lateral CA1. The authors state, “Our results show that for 
associations between objects, between objects and 2D space, or between 
objects and 3D space, the hippocampus does not seem to favor one type 
of representation over another; it is not a story of exclusivity.” Hence, 
these results are important because they add nuance to hippocampal 
theories of cognition, showing that both scene construction and other 
relational processing are important. Unaccounted variability in 
anatomical damage within the hippocampus could mask selective defi
cits in one process versus another or produce discrepant patterns across 
studies (also see Mullally et al., 2012). Our patients’ MRI scans do not 
have the resolution to explore damage in the small subregions of the 
hippocampus noted in Dalton et al. (2018). More critical, the anatomical 
proximity (e.g., in anterior hippocampus) between scenes and relational 
processes observed in Dalton et al. suggests that one would require pa
tients with very discrete lesions to elucidate these processes further 
through patient work. 

In summary, our study, which was designed to test a hypothesis put 
forth in the literature to explain verbal memory deficits in patients with 
hippocampal damage, shows that the hippocampus plays a critical role 
in verbal episodic memory irrespective of the scene construction 
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demands placed on the to-be-remembered information. Accordingly, we 
conclude that verbal memory performance in amnesia is not a byproduct 
of a scene construction deficit and other possible mechanisms must be 
considered. 
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