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“There has been one striking and totally unexpected behavioral result: a grave loss of recent 
memory in those cases in which the medial temporal lobe resection was so extensive as to 

involve the major portion of the hippocampal complex bilaterally.”

H.M. “forgets the events of daily life as fast as they occur… he doesn't know his age, the current date, 
nor where he is living … he does not know his own history”.

Scoville & Milner (1957)



Henry Gustav Molaison

(1926 - 2008)

“Right now, I’m wondering…have I done or said anything amiss? You see, at this 

moment everything looks clear to me, but what happened just before? It’s like 

waking from a dream. I just don’t remember. . . . Everyday is alone in itself, 

whatever enjoyment I’ve had, and whatever sorrow I’ve had. . . 

I just don’t remember”.

Joseph (1999)



Hippocampus:
 Episodic memory

 Episodic future thinking?



de Vito and Della Sala (2011): In 1992, H.M. was asked what he believed he would 

do tomorrow he replied “whatever is beneficial”. He appears to have “no database 

to consult when asked what he would do the next day, week, or in years to come”. 

Buckner (2010): Similarly, H.M. was asked to make a prediction about his personal 

future, he would respond with a happening from the distant past or he did not 

respond at all. 



o Korsakoff et al. (1889) & Talland (1965)

Patients with severe amnesia also have difficulties imagining and planning their future.

o Tulving (1985)

Amnesic patient K.C. appeared unable to imagine his personal future.

o Klein et al. (2002)

Amnesic patient D.B., like K.C., had severe amnesia and was unable to imagine his personal future.



Addis et al., 2007 (Neuropsychologia)



Hippocampus:
 Episodic memory

 Episodic future thinking

 Imagining atemporal experiences?



Imagine that you are lying on a white sandy beach in a beautiful tropical bay…



Hassabis et al., 2007 (PNAS)



“It’s as if I have a lot of clothes to hang up in a wardrobe, but there’s nothing to hang them 
on, so they all fall on the floor in a complete mess”

Hassabis et al., 2007 (PNAS)



“There is no scene in front of me here. 

It’s frustrating because I feel like there should be. 

I feel like I’m listening to the radio instead of watching it on the TV. 

I’m imagining different things happening, but there’s no visual scene opening out in front 
of me”

Mullally et al., 2012 (Current Biology)



“It’s hard trying to get the space. It keeps getting squashed”

Mullally et al., 2012 (Current Biology)



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
Navigation Imagination

Scene Construction Theory: The hippocampus facilitates the construction of 
scenes and this enables the event details of episodic memories and imagined 

future events to be experienced within a coherent spatial context. 



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
Navigation Imagination

Damage to the ability to construct spatially coherent scenes will have a knock-on 
effect on a range of disparate functions such as episodic memory, imagining the 

future, spatial navigation, imagining fictitious scenes or events, and perhaps even 
dreaming and mind-wandering



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
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Damage to the ability to construct spatially coherent scenes will have a knock-on 
effect on a range of disparate functions such as episodic memory, imagining the 

future, spatial navigation, imagining fictitious scenes or events, and perhaps even 
dreaming and mind-wandering



But how tight is the evidence?



Boundary Extension

Intraub & Richardson (1989)

The drawing (right) clearly depicts a more extended expanse of 
background than was evident in the original stimulus.

Studied Photograph Scene Drawn from Memory



Boundary Extension occurs because when we view a scene, we construct 
an internal representation of the scene that extends beyond its given 
borders. 

Visual Input Internal Representation

This representation provides an overarching framework into which we 
rapidly embed what is currently in our field of view.

Phase 1: the BE effect



But the construction of this extended representation also leads to a 
subsequent memory error when, in the absence of the original 

stimulus, we confidently misremember the extended scene instead 
of the original.

Phase 2: the BE error

Studied Photograph Scene Drawn from Memory



Visual Input Internal Representation

In this way, the Boundary Extensions Effect (Phase 1) depends upon an 
intact ability to ‘Scene Construct’.

Boundary Extension & Scene Construction



Question: Would patients with hippocampal lesions, who cannot 
construct spatially coherent scenes, show attenuated Boundary 

Extension?



Patient Details

• Recruited a new cohort of 7 patients with profound amnesia
• 12 age and education matched controls

Mullally, Intraub & Maguire, 2012 (Current Biology)



Lesion Characterisation

Mullally, Intraub & Maguire, 2012 (Current Biology)



Scene Construction

Mullally, Intraub & Maguire, 2012 (Current Biology)

Imagine that you are lying on a white sandy beach in a beautiful tropical bay…



Boundary Extension: Exp 2 – Drawing Task

Mullally, Intraub & Maguire, 2012 (Current Biology)



Boundary Extension: Exp 2

Overall, patients showed significantly less Boundary Extension than the healthy 
controls 

~ lower score = greater Boundary Extension

Mullally, Intraub & Maguire, 2012 (Current Biology)





















Memory Error: healthy participants typically believe that the test picture is 
‘closer-up’ than the study picture, despite the fact that they are identical 

pictures.

BE Paradigm



Boundary Extension: Exp 1

Mullally, Intraub & Maguire, 2012 (Current Biology)



Boundary Extension: Exp 1

Mullally, Intraub & Maguire, 2012 (Current Biology)



Boundary Extension: Exp 1

Mullally, Intraub & Maguire, 2012 (Current Biology)



Boundary Extension: Exp 3 – Haptic Task

Mullally, Intraub & Maguire, 2012 (Current Biology)



Boundary Extension: Exp 3 – Haptic Task

Mullally, Intraub & Maguire, 2012 (Current Biology)



 Thus, it appears that this group of hippocampal-damaged patients 
show significantly attenuated Boundary Extension (BE) across these 
three different tasks of BE.

 In other words, the patients appeared to fail to anticipate what was 
beyond the view in the presented scenes to the same extent as 
controls. 

 Interestingly, this attenuation means that these severely amnesic 
actually out-performed the healthy control participants on the 
memory component of each of these tasks!



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
Navigation Imagination

Scene Construction Theory: The hippocampus facilitates the construction of 
scenes and this enables the event details of episodic memories and imagined 

future events to be experienced within a coherent spatial context. 



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
Navigation Imagination

But in reality Scene Construction Theory is just a model.

We really don’t truly understand the relationship between scene construction 
and episodic memory other than knowing that the same neural networks appear 

to support both processes.



P01



IMAGINE…

Standing on a crowded 

platform of a train station

5.5s

1.5s

CLOSE YOUR EYES 

& 

IMAGINE…

YOU SHOULD NOW  BE

IMAGINING…

Standing on a crowded 

platform of a train station

14.5s

‘Open your eyes’

1s

How difficult was that?

1 = Easy…5 = Hard

5s/rating

(4 ratings = 20s) 1s

Cue

Audio Tone

Ratings
Rest

Visualisation Period (16s)



Scene 
Construction

Episodic Memory
Episodic Future 

Thinking
Imagination Navigation

P01 has preserved scene construction but was still severely amnesic. 

BUT the model does not allow:
• impairment to scene construction 

• combined with a preservation to episodic memory 
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P01 has preserved scene construction but was still severely amnesic. 

BUT the model does not allow:
• impairment to scene construction 

• combined with a preservation to episodic memory 



...some thoughts

• Many patients with amnesia report difficulties reading (and cite long descriptions of scenes as the 
issue).

• There is conflicting data as to whether these patients have difficulties perceiving scenes.

• But what about the healthy brain?





Zeidman et al., 2015 (Cerebral Cortex)



Zeidman et al., 2015 (Cerebral Cortex)



Zeidman et al., 2015 (Cerebral Cortex)

Constructing Scenes > Perceiving Scenes



• It seems plausible that when presented with an already constructed scene, memory is facilitated.

• This may suggest that screen-based narrative are more easily recollected than text-based?

• Would need to directly test this hypothesis however.


