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What is autoscopy phenomenon (AP)?

® Jtisa psychological disorder in which the person sees one’s

double.

Autoscopy (AS)

* The experiment seems to see
one’s body in extrapersonal
space but remaining the limits of

his physical body.

Out—of—body experience
(OBE)

* The experiment appears to see
the world and his body from
another perspective, out of his

physical body.




What is autoscopy phenomenon (AP)?

e Authors argue about the different causes of these
phenomenon, but most of them agree that both AP have been
related to various neurological and psychiatric diseases like

epilepsy, migraine, infarction, schizophrenia, depression.

® There is no widely accepted Parietal lobe ool lobe
and testable neuroscientific T
theory about the central
mechanism, but most
authors agree about the
parietal, temporal and

occipital lobes involvement .
*ADAM




Method: sample

® The sample was constituted by 6 people:

Four of the patients suffered from epileptic
seizures and had already experimented AP,
epilepsial Number 1, 2, 5 and 6.

One of the patients suffered from repetitive
visual loss and frequent migraine and had
| . ¥ | already experimented AS. Number 4.

) Number three suffered from epileptic seizures

¥, (] but never experiemented AP. In this case the
YA OBE was induced artifially by electrical

7) stimulation




Semi-structured
interview about

OBE and AS

Electric activity was
registered by surface and
intracranial EEG and
electrical cortical
stimulation.

Clinical examination

and neuropsychological

examination




Method:

Individual lesion analysis

Neuroimaging Group lesion analysis




Clinical Data

Table 1 Clinical data: results of neurological examination, visual field testing, ictal and interictal surface EEG recordings (sEEG), intracranial EEG (iEEG), 3D
MRI, PET, SPECT, neuropsychological examination and individual lesion overlap analysis

deficit, verbal and visuo-
spatial memory deficit

Patient (origin) Neurology VE sEEG sEEG iEEG MRI PET SPECT  Neuro-psychology OBE/AS
Ictal/ seizures Interictal Ictal/ Interictal Ictal Interictal/post-ictal Site gyrus
stimulation
1 (epileptic Normal Normal R (post T) - - R (O,P, T) R (O, P) R Topographical agnosia, AG, LOG,
seizure) (T, O, P) mental rotation deficit, STG, MTG
visuo-spatial memory
deficit
2 (epileptic Normal Normal L (post T) L (T, post T) L (AG, STG, L (postT) L(T,p) L (T,P) Anomic aphasia, verbal AG, STG,
seizure) PCG) fluency deficit, oral and PCG
written comprehension
deficit
3 (electrical Normal Normal R(T.ant T) R (T) R (AG.STG) Normal Normal R (T) Visuo-spatial and verbal | AG, STG
cortical memory deficit, visual
stimulation) agnosia, visuo-spatial
fluency
4 (not known) Left motor loss - Normal Normal - Normal - - Normal -
5 (epileptic Spatiotemporal Right lateral - L(T,F) - L (insula, P, O) - - Global aphasia, apraxia LOG, AG,
seizure) disorientation, homonymous insula
right sensori-  hemianopia
motor loss
6 (epileptic Normal* Normal L (T) L (ant T, post T) - Bilateral postsurgical L (T) Normal Naming deficit, ideomotorf] STG, MTG,
seizure) subcortical lesions apraxia, verbal fluency AG

PCG = precentral gyrus; R = right hemisphere; STG = superior temporal gyrus; T = temporal.

-

Anatomical location indicated by: AG = angular gyrus; F = frontal; L = left hemisphere; LOG = lateral occipital gyrus; MTG = middle temporal gyrus; O = occipital; P = parietal;




Method: case reports

Patient 2:

* Complex partial seizures:
1. He used to hear humming in her right backspace

2. Sometimes she had the visual impression while lying down

that her legs were elevated, bent followed by streching.

3.  Pharmacoresistant epilepsy

® During presurgical epilepsy evaluation presented an OBE:

1.  The subdural electrodes allowed to localize the seizure onset
zone to the angular gyrus in the left hemisphere, overlapping
partly with the lesion as defined by MRI

*Complex partial seizures: Epileptic seizures associated with bilateral cerebral hemisphere

and causes impairment of awareness.




Method: case report

® Prior to operation OBE:

= She was lying in bed and awakened from sleep. The first thing that
she remember was “the feeling of being at the ceiling of the room”
She saw herself in bed from above.“There was a man and that she
was very frightened” the scene was in colour and realistic.

= Video revealed facial automatisms and a patient who was on the left

* After operation AS (Focal resection of the middle part of the left
superior and middle temporal gyrus and the postcentral):

= Impression as if she were seeing herself from behind “standing at the
foot of my bed and looking down at myself ”“l am at both positions
at the same time”, without having the feeling of being out of her

body




4 N
General and visual phenomenology af

OBE and AS

Table 2 General and visual phenomenology of OBE and AS

Patient Visuo-spatial perspective Colour Visual Veridicality Integration of Presence of other
clarity actual facts seen objects/subjects

Number Position

1 (OBE) 1 Para + High + - +

2a (OBE) 1 Para + High + + +

2b (AS) 2 Para/Phy - Medium + + +

3 (OBE) 1 Para + High + + -

4 (AS) 2 Para/Phy + High + + +

5 (AS) 2 Para/Phy + High + + +

6 (AS) 1 Phy - High - (+) +)

The number and position of the visuo-spatial perspective (para = parasomatic; phy = physical), the presence of coloured vision (+ = yes;

— = no), the visual clarity (high, medium, low) and veridicality of the experience are given (+ = yes; — = no). In addition, the integration

of actual facts into the experience (+ = yes: — = no) and the presence of other seen objects/persons than the patient’s own body (+ = yes:

— =no) are given.




Results

OBE

AS

OBE & AS

Visual

phenomenology

-One only
perspective from the
parasomatic body
-Elevation and

inverted by 180°

- Prior position was

lying

-More than one
simultaneos viso-
spatial perspective
-Prior position was

standing or sitting

-Vivid and veridical
-The patient’s own
body was among
other objects

- Inmediate self-

recognition

Non-visual

phenomenology

Vestibular sentations
were ﬂoating and
ﬂying but not

rotating.

More variable

vestibular sensations

-The sensations were
most vestibular
-Some experienced
body part illusions

- Most of the
reported emotions

were fear




Results

OBE

AS

OBE & AS

Impairment of
consciousness (no

ability to respond or

-It was partial
related to complex
partial seizures.

-Patient 3 showed no

remember) impairment of
consciousness
-83% showed specific language and Visuo—spatial deficits
Neuropsychology -50% showed memory deficits
-17% executive deficits
-Both hemispheres are involved
-The angular gyrus are involved in all 5 patients in whom lesions
analysis could be performed.
Anatomy -The mean lesions of the patients was centered on the temporo-

parietal junction (TP]) including the anterior part of the angular

gyrus and the posterior part of the superior temporal gyrus.




Discussion: vestibular dysfunction

® OBE and AS: frequent associations with vestibular sentations
and mechanisms (rotating, floating, flying,...) Implication of
the vestibular cortex situated at the TP] and/or posterior

in Slll a . Thalamus

Lateral ventricle
Caudate nucleus
Tnternal capsule
Lentiform nucleus

Corpus callosum . ... =S
Choroid plexusof S~ ——
lateral ventricla

Fornix

Choroid plezus of __ 4
third ventricle :
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Discussion: vestibular dysfunction

® Usually, the TP] is activated when the perspective changes, it
process the gravity sensation, equilibrium,... by the
testimony of the pantients we can atirm a dysfuntion at this

Z20nec.

® A vestibular dysfunction might be necessary but not a

sufficient condition to induce AP




Discussion: information integration

® There is a failure in integrating propioceptive, tactile and visual
body-related information in a coherent central representations of
one’s body.
1. Visual body-part illusions

2. The patient’s own body seen during the autoscopic phenomenon
was often restricted. (only upper or lower body)

3.  The AP differ depending of the patient’s position suggesting an
influence of propioceptive and tactil mechanisms.
® TheTP] and/or cortical areas near are implicated in combining
tactile, propioceptive and visual information

® The patients who showed body—part illusions had a dysfunction in
posterior parietal lobe or in posterior temporal lobe.







Take home message

® The AP phenomenon is mainly caused by PT] dystunction.
® The different forms of AP are related to different degrees of

vestibular dysfunction

* A failure of information integration lead to additional
disintegration between personal (vestibular) space and

extrapersonal (visual) space.

e We can conclude that AP phenomenon has nothing to do
with parapsychological phenomenon. Everything is in our

brains!







Two

patients

Results: the perform of the angular
gyrus

™




Results: Mean lesions TPJ




Repetitive EEGs

Fp2

Fa  emnsmmmmr /P N AAA S\

c4

P4 j::jé éé HE 22
o2 N _ AN
F8

T4M/\/V\-—VW/W-J\J\/\A/V\-
T6  cmr~Ann A S s

Fp1
F3 AN AU PO INN PN NN AP
C3 AT A e NP NPt NN
P3 st S MmN
01 At A M o
F7 St N N rpre A\,
T3 WWWJ\\/\/\N
TS5 A SNy A\

Fz I A A AN e IS\
Cz WV’\"V‘WM
Pz WWJ\,M/\N\

150 pv l 1 sec

Laplacian montage

A AAN ~ra
A P va:rv"'
m A
APt pioaneip P Ay

eveidin AN A VA




Subdural grid recordings




Neurological examination

B Q’ Cranial Nerves

E‘,i “’ . , Motor examination

Sensory examination




Neuropsychological examination

® Measure psychological functions:

" Memory

= Abstract thinking

= Executive functioning
* Judgment

= Language




MRI




EEG spike mapping




PET




SPECT
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Mean lesion overlap analysis

patient 1 (EEG, PET, MRI)

14T & mlanmsbriess mrbiroal ctinmi
patient 3 (electrical cortical stimuiation)

patient 6 (EEG, PET)




Patient 2: subdural electrodes and
angular gyrus
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