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The brainstem might be only a small part of the brain, but its significance is much
more than its size. It serves as a central station between the cerebral hemispheres,
the cerebellum and the spinal cord routing signals in the right direction. It con-
tains important regions that regulate the autonomic nervous system, respiration,
state of alertness, and consciousness. It houses the cranial nerve nuclei and local
interneurons that influence them. The anatomy of the brainstem is intricate and
includes the reticular formation, a complex network of cells and processes that
almost defies description.

The brainstem certainly does not get the attention it deserves from neurolo-
gists, clinical neurophysiologists, physiologists or anatomists.

This new book on Brainstem Reflexes and Functions is a valuable compen-
dium of up-to-date material on anatomy, physiology and clinical aspects. The
chapters reflect lectures at the 1st European Meeting on Brainstem Reflexes and
Function held in Barcelona in March 1998. The authors are authorities on their
selected topics, and there is much to learn.

Much of the book is organized around different brainstem reflexes. Reflexes
are an excellent physiological tool for the brainstem and can assess afferents, effe-
rents and internal networks and nuclei. This can be illustrated by the reflex that
receives most attention, the blink reflex.

By the way that the reflex is typically studied in the clinical neurophysiology
laboratory, as reviewed by Ongerboer de Visser, the afferents are conveyed by the
fifth cranial nerve and the efferents by the seventh cranial nerve. There are two
responses, an early R1 and a later R2. R1 is ipsilateral only and mediated by an oli-
gosynaptic pathway in the pons. R2 is bilateral and mediated by a polysynaptic
pathway that runs along the lateral tegmental field and descends into the medu-
lla. The reflex can be influenced by somatosensory and auditory stimuli, as dis-
cussed by Rossi, Mazzocchio and Valls-Solé. Blinking is also part of the startle
reflex as noted by Brown. Berardelli, Curra, Montero, Tolosa, and Valls-Solé
show how the reflex is altered by disease. DeLaat and colleagues demonstate how
the blink reflex could be used as a tool in human pain research. Topka and colle-
agues show how the blink reflex is subject to classical conditioning. All these
demonstrate how the blink reflex can be a window on brain functioning.

Congratulations are due to Josep Valls-Solé and Eduardo Tolosa for organiz-
ing the meeting and this resulting book that will serve as a useful reference for
anyone seeking information about how the brainstem works.

Mark Hallett

Clinical Director

National Institute of Neurological Disorders and Stroke
National Institutes of Health. Bethesda, MD 28092, USA



Editorial

Second European Meeting on Brainstem Reflexes,
Functions, and Related Movement Disorders

Movement
l] Iquﬁr‘i Aumsterdam, The Netherlands, April 2001

The symposiom was organized under the auspices of the Movement Disorder Society,
which was also the main sponsor of the conference. The principal objectives of the
meeting were 1o provide a forum for sharing information on and understanding of
brainstem physiology and pathophysiology, which may lead to involuntary mevemenis of
muscles innervated by cramial nerves. Research in brainstem reflexes, functional anatomy
and pathophysiology of the rigeminal. the oculomotor, and the vestibular svstem relevant
to cranial pain, bruxism, cranial byper- and hyvpokinesias, startle syndrome, dysphasia,
palatal remor with their reatment modalities, as well as neurosurgery i Parkinson®s
disease were covered by experts from Europe and the United States. The meeting was
attended by approximately 100 participants from 17 countries and 4 continents.

The brainstem is a crossroad of central nervous system functions and a perfect model
for the study of cerebral, cerebellar, and spinal cord routing signals and the control from
these structures on the confined brainstem internewronal metworks. The latter i turn
controls either motor hehavior of cranial nerve nucle or spinal cord interneurons involved
in motor and sensory gating svstems. The complexity of these systems necessitates a
multdisciplinary approach of scientists from neuroanatomical, newrophysiclogical, neu-
ropharmacological, neurosurgical, neurological, and other medical fields of interest to
gain insights into mechanizms underlying normal and dizsordered movements in which
function of brainstem stroctures s involved, Participants discussed actively the scientific
developments and new sirategies for further explorations. Due to this active and lively
participation, it was unanimously decided, on the initiative of Dr. Valls-Solé, to found a
new society for serving the promotion of international exchanges of progress in brainstem
research. the Brain Stem Society (B.S.5.).

The organizers of this conference gratefully appreciate the financial assistance of the
Movement Disorder Society, SmithKline Beecham, El Lilly Nederland, Medtonics,
Ipsen, the 4th May Foundation, and the E_A. Laan Foundation, to help defray the costs for
holding the symposium and for publishing this supplement.

SponsorEd by the We hope these articles will stimulate further research in brainstem functions and in

endeavors 1o eradicate the cause of the disabling movement disorders discussed m this

Movement Disorders Society symposium.
and the IFCN Movemend INeorders Bram Ongerboer de Visser
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Preface

The brainstem might be only a small part of the brain, but its significance is much more than its size. It serves as
acentral station between the cerebral hemispheres, the cerebellum, and the spinal cord, routing signals in the right
direction. It contains important regions that regulate the autonomic nervous system, respiration, alertness, and con-
sciousness. It houses the cranial nerve nuclei and local interneurons that modulate their excitability. The anatomi-
cal organization of the brainstem is most intricate, the physiological processes so complex that they almost defy
description. The brainstem certainly does not get the attention it deserves from neurologists and physiologists.

A This book on Brainstem Function and Dysfunction is a valuable compendium of up-to-date material
from the Brain Stem Society. The Brain Stem Society is a club of scientists who find this subject — though so
1 4 difficult — fascinating. The authors of this book are authorities on their selected topics.

The book is divided in four sections: anatomy and imaging; physiology; pain; and movement disorders.

The first section, on anatomy and imaging, describes the use of neurophysiological, neural network, and
neuroimaging techniques to trace the corticobulbar motor system, the eye movement control, the brainstem reflex
circuits, and the brainstem nociceptive networks in animals and humans.

The second, physiological section collects basic studies in animals and humans dealing with cranial nerve
-+ motoneuron functional properties and the brainstem role in limb movement, the brainstem-spinal connections
through the trigeminocervical reflexes, the vestibulospinal system, and the brainstem centers that filter the ascending
nociceptive input.

The third and fourth sections are dedicated to the brainstem dysfunctions that generate pain syndromes and
movement disorders. The most advanced techniques are used to update pathophysiological and diagnostic infor-
mation on neuropathic pains, trigeminal neuralgia, Wallenberg syndrome, migraine, startle and reticulospinal
dysfunction, progressive supranuclear palsy, cranial and cervical dystonias, facial neuropathy, and hemifacial spasm.

As you may see, the editors have tried to include the most important issues in brainstem physiology and disease.
We all hope that these ideas, methods, and findings convince and stimulate others to improve their and our knowledge
of the brainstem.

Giorgio Cruccu
Rome, Italy

Mark Hallett
Bethesda, MD, USA

Brainstem Function
and Dysfunction

Edited by
G1oRrRGIO CRUCCU
AND MARK HALLETT
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Neurophysiology of the brainstem-structure and function of brainstem circuits
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6TH INTERNATIONAL MEETING
OF THE
BRAINSTEM SOCIETY (BSS) It is our pleasure to welcome you to the 6! Congress of the BrainStem

Society (BSS). It has been a long journgy since the first meeting in 1998,
when many of us saw the Society as an opportunity to enrich and further
£ cultivate our knowledge on the complex neurophysiology of the human
March 18 19’ 2014 brainstem. Our Society is small, like the brainstem in comparison to the
whole nervous system. However, it gathers devoted members who love
the beauty of understanding how the nervous system works. In our meet
ings, physiology comes typically hand by hand with the study of motor
control and of pain disorders and we still have a lot of space to cover if we
think that many important functions sit at the brainstem, including auto-
nomic reactions, sleep and others.

We hope that you enjoy the congress as much as we have done in the
past, and that the new Executive Board can maintain the old spirits em-
bedded on new ideas and ways.

oo o

Josep Vausbcie, MD PhD Jens Elirich, MD PhD




