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Welcome back to our third term together!



Patient H.M.

- Born 1926 in Connecticut
- As akid he liked guns, hunting and roller skating, member of the Science Club!
- Photo was takenin 1953 aged 27, right before surgery




Epilepsy

* Involves recurring
seizures

* Affects 0.5-1% of the
population

* Treatable with medication
in most cases

- Electricity is the language of the brain, in a seizure this goes haywire
- Seizures often start in one part of the brain and spread to others



Patient H.M.

HM had epilepsy and 3 cousins also suffered from it

Not many people know: Bike accident at age 7, knocked down & unconscious
for 5min, this is also believed to contribute to his epilepsy

Minor seizures at age 10, major at 16

Medication couldn’t prevent seizures

Dropped out of school but returned & graduated at 21

Worked on an assembly line until up to 10 seizures per day prevented him




Aradical proposal...

Bilateral Medial Temporal Lobectomy

William Beecher Scoville

Look away if you don’t like brains!

Seizures typically start somewhere and spread, so the idea was remove the

brain regions that start the seizures




Cerebral Cortex
Frontal Lobe
Parietal Lobe
Occipital Lobe

Temporal Lobe

Cerebellum S
Limbic System

Brainstem Basal Ganglia

Bilateral Medial Temporal Lobectomy

A small part of the temporal lobe was removed on both sides




‘The anterior two thirds of his
hippocampi, parahippocampal
cortices, entorhinal cortices,
piriform cortices, and
amygdalae were surgically

resected...’

Patient H.M.’s brain

These were the regions that were removed



Rostral

Patient H.M.’s brain

But it’s not that simple...




The Hippocampus

One of the key regions that was removed was the hippocampus, but it’s not that
simple...
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There was lots of controversy over the regions removed, but why is this so

important?
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After Surgery

* Seizures subsided*

* Developed severe
Anterograde Amnesia

Patient H.M.

It’s important because of what happened to Patient HM afterward. His seizures
didn’t totally subside and he still needed medication to control them. More
surprisingly, he developed anterograde amnesia
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time point of brain injury
or of a significant
psycho-traumatic event

old memories new memories
preserved retrograde amnesia anterograde amnesia (= impaired formation of
old memories new memories)
< >
past future

Anterograde amnesia is a condition in which you can’t remember what happened
after an event (in HM’s case, the surgery). He couldn’t form new memories after
the surgery, even though he could remember his life before it.

Although again it’s not that simple... controversy over some retrograde amnesia
(~2 years before surgery)




This is a documentary about a man named Clive Wearing, who also has
anterograde amnesia.
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An impossible experiment...

mirror, 15¢m x 15¢cm

sheet of hardboard supported
by retort stand,
30cm x 30cm

retort stand and clamp

sheet of paper

drawing pin
with 5-pointed star 9P

Motor learning was preserved!

Patient HM wasn’t able to form new memories, but scientists had him try to trace
a star while only looking in the mirror. Each day when he sat down to do this, he
couldn’t remember what this setup was for or what he was supposed to do. But
day by day, even though he had no memory of performing the task, he improved.
His brain became better at accounting for his mirrored movements and stored
this, even though he couldn’t store the memory of the conscious experience.

16



Spatial memory was preserved as well!

Just as strangely, he could draw a floorplan of his care home, despite moving
there five years after his surgery and having no idea what the home was called,
why he was there or what had happened to him.
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Types of Long-Term Memory

Explicit Implicit
Declarative Non-declarative
with conscious recall without conscious recall
Semantic Episodic Procedural Emotional
facts and definitions personal experiences motor skills classical conditioning
general knowledge and events how to do things of emotional reactions

Patient H.M. allowed us to understand our memory!

Because scientists were able to conduct so many experiments on Patient HM’s
memory, he gave us a great insight into the different types of memories that our
brain can hold. Explicit memory was what was lost in HM, and so this tells us...
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Cerebral Cortex
Frontal Lobe
Parietal Lobe
Occipital Lobe

Temporal Lobe

Cerebellum S
Limbic System

Brainstem Basal Ganglia

The Medial Temporal Lobe, particularly the Hippocampus, is
crucial for forming new, long-term, explicit memories

Tells us this!®
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These forms of memory are illustrated very well (although very cruelly) by this
next experiment, conducted by French physician Edouard Claparede. Each time
he saw his patient, he would have to re-introduce himself and explain why she
was there and why she needed to see him. Then Claparede decided to hide a
pin in his hand and shake her hand when he next introduced himself. He
repeated this and eventually, the patient refused to shake his hand even
though she had no idea who he was and couldn’t explain why she didn’t want
to shake his hand. This shows the difference between the explicit, episodic
memory of who the doctor was (which she couldn’t store in her brain), and the

implicit, emotional memory of the painful pinprick (which she was able to
remember).
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* Most studied brain of all
time

* Brain was donated by
his family for scientific
study

* Data from this study
are available for free
for all scientists

Patient H.M.

Patient HM lived a lifetime of experimentation and interviews, and had the most
studied brain in history, but never got tired of doing experiments as he had
forgotten the previous one by the time the next started. After his death in 2008,
his brain was donated and analysed, and in 2014 the findings were published for
all scientists to use. In this way, his brain continues to be studied and shows no
sigh of being overtaken as the most studied brain of all time.
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He also inspired works of art like the film Momento, in which a man uses tattoos
to ensure that his mission never leaves him even though his memory does.




Patient H.M.

Patient HM died on December 2", 2008, aged 82. His name was revealed in a
front-page obituary by his family, and his grandson continues to tell his story to
this day.
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Henry Gustav Molaison

Henry Molaison not only revealed different types of memory and the brain
regions that underpinned them, but also the importance of memory itself — what
are we without our memory?
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