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INTRODUCTION

“Agrypnia excitata” (AE) is a term that describes a syndrome caused by a
dysfunction in thalamo-limbic circuits, producing severe insomnia, mental

confusion, dream enactment, and motor and autonomic activation (1,2).

In patients with Agrypnia Excitata occurring in fatal familial insomnia (AE-
FFI), oscillatory EEG rhythms appear during "pseudosleep” (3, 4). In these
patients, arousal-related motor behavioral episodes (AMBEs) with and
without clearly elaborated behaviors, such as dream-enacting episodes-
REM Behavior Disorder, constitute an intriguing finding without a known
mechanism (5). We reevaluated a proven FFl case (3,6) using a new

motor video technique to analyze the AMBES behavior.



CASE DESCRIPTION

A 41 years-old male, with a previous history of intermittent neurological
symptoms and previously diagnosed as having multiple sclerosis was
hospitalized in October 1992 presenting dizziness, diplopia, and worsening
of sensory and motor complaints (3,6). Over the following months the
patient developed a syndrome characterized by severe insomnia, motor
agitation, uncontrollable sleepiness, increased daytime somnolence, oneiric
behaviors, some of them mimicking daily life activities and some other
more elaborated, like RBD plus autonomic alterations (unstable BP,
diaphoresis, tachypnea, unexplained hyperpyrexia) that we conceptualized
as Agrypnia Excitata. Moreover, the patients presented psychiatric
symptoms (depressive mode and abnormal behavior), memory and
attentional deficits, ataxia, dysartria, myoclonus and frontal lobe signs.
These clinical features worsened rapidly and myoclonus, dementia,
autonomic instability and general inanition resulted in death within 5
months of the first visit reported here. Histopathology showed a virtually
complete neuronal loss with gliosis of the ADM nuclei of thalamus.
Neuroendocrine studied demonstrated twice normal level of plasmatic
cortisol with preserved rhythmicity and normal profile of melatonin
secretion. The genetic profile was consistent with FFI showing a mutation
of the PrP gene (D178N/129M).



VIDEO ANALYSIS

We reanalyzed raw data of polysomnograms of our case of FFI (PSGs,
n=5) and a nocturnal video polysomnogram of our case of FFI (3, 5). The
video motor analysis (VMA) of an 8-hour S-VHS tape recording was done
by computer programs using Python 3.7 scripting OpenCV 4.2.0, Numpy
1.17.2, Scipy 1.3.1 and Matplotlib 3.1.1 libraries. These programs were
employed to register and analyze movements of the head and legs as a
function of time during the four hours considered to analyze correlates of
head and leg movements (Figure B and C). The fundamental frequencies
were obtained by fast Fourier transform (FFT). Statistical analysis used non

parametric t tests, Pearson and Spearman’s Covariance Matrix of data.

Our case of AE-FFI showed an intra atypical REM sleep fragmentation
cycling behavior, characterized according to standard polysomnograms,
during AMBEs (3) (Figure A). Segmental analysis using VMA obtained with
fast Fourier transform during AMBES, showed significant peaks for head
(H) and right or left leg (L, /L)) movements. These peaks cycled in a range
of 1.5 to 39 minutes (Figure B and C), with a low correlation between H

(Figure D1 ) and L, /L, (r covariance H/ L,: 0.04; H/ L, /L, : 0.08) (Figure



D2). A selected fragment of 10 minutes of VHS video, in which the video
was intentionally blur to avoid facial detection, displays the low correlation
between head and legs movements frame by frame and exemplifies the

body parts movement recordings for posterior signal analysis (see Video).



DISCUSSION

We found a multiplicity of peaks of movements with a striking lack of
correlation between head and leg motor movements and between motor
movements of the two legs themselves, by using video motor analysis of
these segmental motor oscillations with or without purposeful-dream
enacting episodes. This poor correlation suggests a disconnection
between cortical and sleep postural behavior/movements. The observed
disconnection may be related to disruption of the central motor pattern
generator (CMPG), that mediates final motor expressions (7). As it is well
known the CPMG is largely controlled by neuronal networks of the spinal
cord that mediates activities such as walking, flying, swimming, and, in
some situations, is capable of self production of locomotor like movements.
Since abnormal prion protein has been detected in spinal cord in FFI, the
observed lack of correlation between head and leg movements during
AMBEs could be due to disconnection between afferents and descending
motor inputs of locomotion to the spinal cord or due to dysfunction of the

spinal cord itself (8,9).



Our study suggests that spinal cord involvement should be added to the
manifestations of thalamo-limbic-brainstem disconnection that were
presented in our original case of Agrypnia excitata/FFI, and furthermore,
that AMBEs might be incorporated into the context of motor abnormalities
observed in prionopathies in addition to FFI (10).

Finally, we underline the use of these techniques of video analysis that are
extremely useful and unexpensive for the evaluation (or reevaluation) of
patients in whom abnormal sleep patterns are linked with motor (AMBES),
behavioral (RBD), and/or autonomic abnormalities without the use of

sensor movements devices, which are not always available.
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HIGHLIGHTS

* In patients with Agrypnia Excitata with fatal familial insomnia (AE-
FFI), oscillatory EEG rhythms appear during "pseudosleep” and
during atypical REM sleep

» Arousal-related motor behavioral episodes (AMBESs) with and without
clearly elaborated behaviors, such as REM Behavior Disorder,
constitute an intriguing finding without a known mechanism.

» Spinal cord involvement should be added to the manifestations of
thalamo-limbic-brainstem disconnection.

 AMBEs can be incorporated into the context of motor abnormalities

observed in FFI and other prionopathies.



FIGURE
Footnote (Legend)

Figure. A) Representative nocturnal polysomnographic record showing
“atypical REM sleep” — AMBESs (arousal-related motor behavioral episodes)
oscillations (EEG: electroencephalography; EOG: electrooculography;
EMG: electromyography, digastric(d), tibial (t); EKG: electrocardiography);
B) Selected regions of interest (head ROI and legs ROI) and the quiescent
background ROI used in our FFI patient. In the case of legs, frame analysis
(30fps) detect changes of integrated monochromatic intensity of a selected
region of interest (ROI), normalized with the integrated intensity of a
quiescent ROl as background (Movements were expressed as M(t) =
intensity ROl/intensity _background where t is time). In the case of the
head, we followed the center of mass of the head averaging 1D profile in

the horizontal axis; C) Segmental analysis using FFT of video motor



analysis; D1) Spearman’s Rho for Head and Legs; D2) Spearman’s Rho

for Legs.
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HIGHLIGHTS

* In patients with Agrypnia Excitata with fatal familial insomnia (AE-
FFI), oscillatory EEG rhythms appear during "pseudosleep” and
during atypical REM sleep

» Episodes of arousal-related motor behavioral episodes (AMBES) with
and without clearly elaborated behaviors, such as REM Behavior
Disorder, constitute an intriguing finding without a known mechanism.

» Spinal cord involvement should be added to the manifestations of
thalamo-limbic-brainstem disconnection.

* AMBEs can be incorporated into the context of motor abnormalities

observed in FFI and other prionopathies.
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