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The Homunculus and the Hand
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The and the Hand

The concept of sensory deprivation and neighboring cortical
recruitment.

The association between complex, precise body structures, high density
tactile sensitivity regions, and extensive neural representation.

The link between the amount of cortical real estate and motor
movement complexity and capacity.

The connection between trauma and behavioral changes.
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The camera basically is a license to
explore.
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The and the Hand

Outline 7 video segments

7 discussion questions related to each video
segment
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The Homunculus and the Hand

What 1s the intent and purpose of this presentation?
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and the Hand
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The Homunculus and the Hand

Why study the homunculus and the hand?
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The Homunculus and the Hand

Why 1s the relationship between the
mechanoreceptors of the hand the central nervous
system 1mportant?
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e Homunculus and the Hanc
(Owner Edition)

Clinical
Competency

Verbal skills Hands on skills




The Homunculus and the Hand

Why 1s the number and density of nerve fibers to the
volar aspect of the hand of clinical importance?
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Mechanorecptors
feed the Central
Nervous System (CNS)




The Homunculus and the Hand

Why 1s 1t 1important to understand that peripheral
mechanoreceptors are relayed and interpreted in an
orderly somatosensory cortex?
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(Owner Edition)

Meissner corpuscles

Pacinian corpuscles

Merkel disks

Ruffini corpuscles




The and the Hand

Why 1s 1t important to understand that the low
threshold (high sensitivity) mechanoreceptors are
innervated by large myelinated axons?




(Owner Edition)

Meissner corpuscles

Pacinian corpuscles

Merkel disks

Ruffini corpuscles
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The Homunculus and the Hand

How do Semmes Weinstein monofilaments link the
boundary of the mechanoreceptors to the
somatosensory cortex?
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Weak stimulus CREATES action potential




The Homunculus and the Hand

Outline:

e 1st section: General Cortical Anatomy

e 2nd section: Why Study the Homunculus and
the Hand

e 3rd section: History of the Homunculus Concept
e 4th section: Somatosensory Cortex

e 5th section: Primary Motor Cortex

e 6th section: Concluding Comments
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The Homunculus and the Hand

General Cortical Anatomy




The Homunculus and the Hand

Somatosensory Cortex

Somatosensory cortex

Primary Motor Cortex

Central Sulcus

Prnmary motor cortex

Central Sulcus

W Arcuate fasciculus
Hip/~

Parietal lobe Primary somatosensory cortex

Frontal lobe

Occipital lobe

Primary
visual
corex

Lateral fissure

Temporal lobe Cerebellum

Wermnicke's area
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The Homunculus and the Hand

Why Study the Homunculus and the

Hand




The Homunculus and the Hand
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The Homunculus and the Hand

History of the Homunculus Concept
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Sensorimotor deprivation

Behavioral changes

Compensatory Motor Skills

Coping










The and the Hand

5 video segments and discussion
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(Owner Edition)

: fine/light touch and position sense

: vibration and pressure

. pressure, deep static touch, and position sense

———

. pressure, slippage of objects on skin and joint angle
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The

and the Hand
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1936 Ewin Boldrey worked as 1
year resident with neurosurgeon
Wilder Penfield at McGill
University
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Together contributed to the
master thesis entitled: “The
Architectonic Subdivision of the
Mammalian Cerebral Cortex”

NS

Studied 105 live human cerebral
cortices; most challenged by
seizures or tumors

NS

7N

Original Homunculus model
described in 1937 by Penfield and
Boldrey
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The Homunculus and the Hand




The and the Hand

Conference Series LLC



The Homunculus and the Hand




The Homunculus and the Hand

(8rd Section: History of the Homunculus)

Females

Females Males

Males

Glabrous

Hairy

Warm thermosensitivity (vote/°C) Cold thermosensitivity (vote/°C)
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The Homunculus and the Hand

Somatosensory Cortex




The Homunculus and the Hand
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The Homunculus and the Hand
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The Homunculus and the Hand

‘Humanize’

“Sensory experiences connect us
to the people around us, to the
rest of the world, and to our own
bodies. Pleasant or unpleasant,
they’re part of being human.”
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The Homunculus and the Hand

Our Job

e Develop treatment plan that reflects the amount of cortical real estate occupied on
both the sensory and motor cortices by the hand.

Our Job

e to create an environment that encourages disclosure and focuses on physical and
psychosocial impairment.

Our Job

e to educate the patient to the impact that anatomical and/or cortical trauma can have

to the hand, perception and psychological state.
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The and the Hand
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The ~ulus and the Hand

Visual Perception Tactile Perception
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The

It is my experience, that if
we can establish ONE
MONTH of regular and

routine therapy,
incorporating the physical
and psychosocial, these
patients will appreciate the
needed gains to establish...

and the Hand

MONTH

a BASE of progress. This base is
necessary to take the patient

beyond the destructive period
of depression that often

accompanies the 1t 4 weeks of
dealing with pain, limited
ROM/function, physical

dissonance and estrangement

of the extremity.
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The Homunculus and the Hand

Primary Motor Cortex




The and the Hand

2 video segments and discussion




The Homunculus and the Hand

Primary motor cortex

Primary somatosensory cortex

Primary
visual
cortex

Broca's area
Wernicke's area

Primary auditory cortex
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The and the Hand

“Our results suggest that the '
intrinsic connectivity of the motor
cortex is shaped by the probability

distribution of its ACTIVATION
states.”
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The and the Hand

4 video segments and discussion




-and the Hand

— ) AT N
G = zﬁx >
4 - b‘
y N2
® 2 N e L. £ 3
& ) ) - \
Motor Homunculus Sensory Homunculus )
& 1 (frontal section left side) ¥ frontal section right side) ‘ A\
\ d )

brain
side view

upper motomaeuron
axon tract

I
\'4

\ axon tracts
\
\

eton

Hand & Upper Extremity
Conference Series LiC

eton

Hand & Upper Extremity
Conference Series LLC



The and the Hand
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Hip

Feet
Leg
Knee
Tigh

Abdomen
Thorax
Shoulder
Elbow
Forearm

Wrist
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Eye
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The Homunculus and the

Motor
Z;S:)C'a"o" Supplementary motor cortex
ex Primary motor cortex
Somatosensory cortex
Premotor cortex =
Sensory association area
Parietal lobe
Frontal lobe

Occipital lobe

Lateral fissure

Cerebellum
Temporal lobe Medulla
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Spinal cord
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The Homunculus and the Hand

Concluding Comments
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The and the Hand

The concept of sensory deprivation and neighboring cortical
recruitment.

The association between complex, precise body structures, high density
tactile sensitivity regions, and extensive neural representation.

The link between the amount of cortical real estate and motor
movement complexity and capacity.

The connection between trauma and behavioral changes.
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