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About the Colorado Neurological Institute
(CNI)

The CNI, a not-for-profit organization, enhances neurologic patient
care through its education, research and outreach activities. As
the largest, most comprehensive neuroscience center in the Rocky
Mountain area, CNI provides extensive interdisciplinary programs
throughout the region.

This medical review journal is one of CNI’s many educational
offerings to the medical community.

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any
means — electronic, mechanical, photocopying, recording, or
otherwise — without the prior written permission of the Colorado
Neurological Institute.
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Letter from the Editor

Edward B. Arenson, MD

In the current issue of the CNI Review entitled Stereotactic Radiosurgery, Drs. John
McVicker, Marcus Keep, Rajeev Kumar and Karen Theriot present scholarly and timely

reviews of one of the most exciting and evolving areas of medicine and neurology.

As eloquently explained in Dr. McVicker’s section entitled, “Making the Brain Better:
A brief overview of stereotactic, functional and restorative neurosurgery”, the scope of
neurosurgical practice has developed rapidly from an heroic, but often crude, approach
to principally removing pathologic lesions from the brain, to a field in which highly
sophisticated and substantially less invasive approaches may actually restore rather than
remove critical parts of brain topography and function. Thus, functionality may be
improved or completely restored. These techniques, combined with molecular biology
and stem cell research, promise to revolutionize the treatment of disabling neurological
disease.

In the second section “The Gamma Knife as a Tool in Restorative Neurosurgery”,

Dr. Marcus Keep details the development and current applications of the non-invasive
gamma knife as a substitute for open neurosurgery. This precise instrument can
adequately treat tumors and other lesions that only recently required open neurosurgery
with substantial risk to the patient. Currently, patients who are candidates for gamma
knife radiosurgery are discussed by a multi-disciplinary team that meets twice monthly.
In addition to the treatment of tumors, gamma knife has additional uses which include
treatment of various pain syndromes, selected patients with refractory epilepsy and
Parkinson’s disease and severe obsessive-compulsive disorder.

The third section by Dr. Rajeev Kumar and Drew S. Kern, MS; is entitled “Deep Brain
Stimulation for Movement Disorders.” This technique, which is available to patients
treated for Parkinson’s disease and severe tremor at the Colorado Neurological Institute,
uses surgically implanted electrodes to ablate or control the disabling tremors that plague
these patients. This program is supported by a generous grant from William McK. And
Marcia Thompson after which the program is named. This section of the CNI Review

provides details of current results as well as future applications of deep brain stimulation.

In the final section “Surgery and Rehabilitation” by Dr. Karen Theriot, the crucial roles
of ongoing non-pharmacologic rehabilitative therapies in the management of patients
who have undergone invasive treatment for Parkinson’s disease and other movement

disorders described in this Review is presented.

In summary, this edition of the CINI Review provides a scholarly update of exciting new
directions in care of patients with severe neurological disease in which the CNI excels.

Edward B. Arenson, MD

www.thecni.org
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JOHN H. McVICKER, MD

Making the Brain Better:

A brief overview of stereotactic, functional
and restorative neurosurgery

Most people know the term “Neurosurgery”. Neurosurgery refers not just to brain surgery, but to

multiple subspecialty areas of brain, spine and peripheral nerve surgery such as pediatric neurosurgery,

neuro-oncology, or neurotrauma. Mention stereotactic, functional and restorative neurosurgery during

your next informal conversation, however, and expect a blank stare in return. To what does each of

these cryptic descriptors refer, and how have they come to relate to the practice of neurosurgery in

the 21st century?

Introduction:
Defining the Subspecialty

Most people know the term “Neurosurgery”.
Neurosurgery refers not just to brain surgery,
but to multiple subspecialty areas of brain,
spine and peripheral nerve surgery such as
pediatric neurosurgery, neuro-oncology, or
neurotrauma. Mention stereotactic, functional
and restorative neurosurgery during your next
informal conversation, however, and expect

a blank stare in return. To what does each

of these cryptic descriptors refer, and how
have they come to relate to the practice of

neurosurgery in the 21st century?

Stereotactic literally refers to “touching

in space.” In practice, this means navigating

to a definable place in the brain or spinal

cord to effect a discrete change. The nature

of the change, by necessity, originally meant
destruction of an anatomic structure to
produce a desired result, usually because that
small part of the brain is hyper-active or out of
balance within the overall, complex dynamic
of brain function. Increasingly, we are effecting
physiological changes in the brain in ways
other than simple “lesioning.” The history of
stereotactic neurosurgery is a fascinating study
in technological development that spans the last
century.

Functional Neurosurgery builds on the

foundation of stereotaxy. The goal is to alter

the brain’s function therapeutically. This aspect
of neurosurgery focuses on the physiologic
function or dysfunction of the brain rather
than large scale pathologic-anatomic issues
such as brain tumors, blood clots, or blood
vessel malformations. Although functional
neurosurgery often uses stereotactic methods
and brain lesioning to achieve an alteration in
brain function, the term encompasses many
and varied technologies that impact overall
neurologic function. Using adjustable micro-
currents, highly localized delivery of special
molecules, implantation of “designer” brain
cells or tissues and even implanting micro-
machines or brain-machine interfaces, we are
altering brain function, not just poking holes

n it.

Restorative Neurosurgery is a relatively
recent term for the subspecialty that
combines the 2 concepts above. In the past,
almost all restoration of function has been
attempted by blocking, down-modulating

or “lesioning” specific anatomic targets to
obtain a physiologic response. More recently,
the possibility for actually restoring function
through restoration of injured or abnormal
brain cells, the pathways they form and the
regional organization that results. “Restorative
Neurosurgery” now refers to procedures
which improve the condition of patients with
neurodegenerative or psychiatric disorders or

of patients with a permanent deficit following
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Issue Year Title
Winter 2007 Multiple Sclerosis
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Fall 2005 Movement Disorders
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Fall 2002 Peripheral Neuropathies
Spring 2002 CNI: Our Story
Spring 2001 Spine and Spinal Cord Injury
in the New Millennium
Fall 2000 Stroke
Summer 2000 Sports Injuries
Fall 1999 Family Practice Issues in Neurology
Spring 1999 Sleep Disorders
Winter 1999 Movement Disorders
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