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The Cutting Edge:
Approaches for
Spine Disorders

olumbia surgeons at New York-

Presbyterian Hospital are using

state-of-the-art surgical approaches
and computer models to optimize out-
comes in pediatric, adult, and elderly
patients undergoing treatment for neuro-
muscular, degenerative, congenital,

or idiopathic spinal deformities.

“The goal is to improve
function and decrease pain in
these patients with the most
f minimally invasive tech-
niques available,” said Peter
Angevine, MD. “We are now
able to operate safely and effec-
z tively on patient populations that,

previously, we really couldn’t treat,
including patients with neuromuscular
disorders who may have limited pul-
monary function and older adult patients
as well.”

Paul McCormick, MD, is best known
for his techniques and outcomes associat-
ed with the microsurgical removal of
spinal cord tumors, including heman-
gioblastomas, and different types of nerve
sheath tumors, such as ependymomas and
astrocytomas. His primary clinical interest
is in the measurement of patient out-
comes and their quality of life following
different types of spinal surgery. In fact,
Dr. McCormick has found that in certain
subsets of populations—individuals with
hemangioblastomas or patients with cysts
associated with the tumors—actually note
an improvement in function following

see Spine, page 7
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Hospital Advances Gene Therapy
Research in Parkinson’s Disease

eill Cornell researchers at NewYork-

Presbyterian Hospital—led by Michael Kaplitt,

MD-—have presented the initial results of the
first human clinical trial investigating the safety and effica-
cy of gene therapy in the treatment of Parkinson’s disease
(PD). Preliminary results from the Phase I trials have
demonstrated favorable outcomes for a combined surgi-
cal/medical therapeutic approach in which surgeons insert
viral vectors into cells of the subthalamic nucleus to aggres-
sively treat patients with PD. According to Dr. Kaplitt, the
results are promising enough to indicate that the approach
may have possible applications for other neurologic and

brain-related disorders. An article summarizing the results
of the study appeared in the June issue of The Lancet (2007;369:2097-2105).

Dr. Kaplitt’s work centers around the commonly held belief—based on current lit-
erature—that the disabling motor symptoms of PD are caused by excessive neuronal
firing resulting from a loss of dopaminergic neurons in the brain. According to Dr.
Kaplitt, dopaminergic neuronal loss in PD leads to changes in the circuitry of the
basal ganglia, such as decreased inhibitory gamma-aminobutyric (GABA) input to the
subthalamic nucleus. By instilling GABA to specific areas of the basal ganglia via a
stereotactic procedure developed by Dr. Kaplitt and his team, surgeons and neurolo-
gists could, in principle, reduce the motor symptoms of PD.

Dr. Kaplitt modeled his surgical gene delivery technique specifically after proce-

see Gene Therapy, page 8
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Motor Performance Measures:
Predicting Recovery From Stroke

ndividual patients’ ability to recover

movement lost after stroke varies, for

mainly unknown reasons. Physicians
predict poststroke recovery based on brain
lesion size, lesion location, patient age,
and degree of impairment. These are poor
predictors, only accounting for approxi-
mately 50% of recovery-variance. At the
Motor Performance Laboratory at
New York-Presbyterian Hospital/
Columbia University Medical Center,
researchers are looking into other factors
that may influence individual differences
in motor recovery after stroke.

Led by John Krakauer, MD, Hospital
researchers are working on studies relating
to normal motor learning and motor
recovery following stroke. Current work is
focused on the development of experimen-
tal and computational models of normal
motor learning, brain imaging of normal
motor learning, and experimental and
imaging studies of recovery after stroke.
According to Dr. Krakauer, these investi-
gations “mutually inform each other”
because “some of the changes that occur in
the brains of healthy people as they learn
motor skills might have some parallels
with how people actually have to relearn
to move after stroke.”

During his fellowship, Dr. Krakauer
worked in the motor control laboratory of
Claude Ghez, MD, in the Center of
Neurobiology and Behavior at New York-
Presbyterian/Columbia, of a functional
magnetic resonance imaging (fMRI) study
of poststroke recovery. The researchers
examined subjects’ brains 1 week after

stroke and 3 to 6 months later. The
study included fMRI images of 8 sub-
jects with their first corticospinal tract
infarction compared with images of 6
control subjects. fMRI activity was meas-
ured during a simple finger-touch task.
The type and location of measurable
brain activity differed between the stroke
patients and the control subjects, sug-
gesting that the brains of the stroke
patients were reorganizing. However, the
interpretation of such studies can be con-
founded by what is known as the “per-
formance confound.” Dr. Krakauer’s
study was a follow-up to work done by
his colleague Randolph Marshall, MD.
“Dr. Marshall led what was really the
first study to perform functional imaging
on patients early after stroke and then fol-
lowed them out longitudinally with
repeat scanning,” noted Dr. Krakauer. “So
you could actually look at changes in
functional brain imaging over time and
see how that related to their recovery.”
When fMRI repeat scanning is done
following a stroke, brain activity differs
at various time points. The differences in
brain activity represent either underlying
motor recovery or patient performance
change. Distinguishing between the 2
types of activity is difficult, however.
Drs. Krakauer and Marshall bypassed
this problem by imaging brains of indi-
viduals who had experienced transient
ischemic attacks. These people experi-
enced no permanent changes in motor
function because they were identified
based on reversible symptoms. Because

“Maybe people are walking around with different

underlying capacities to recover from stroke before

they ever have one.”

—Jobhn Krakauer, MD

Www.nypneuro.org

Measurements taken during fMRI have shown distinct
brain activity in stroke patients as compared to healthy
patients. These findings indicate that the brains of
stroke patients may “reorganize.”

there was no change in their movement,
brain activity changes over time had to
be the result of brain reorganization and
recovery, not performance.

Subjects performed a simple motor
task while in the scanner. The investiga-
tors saw increased brain activation in the
hemisphere on the same side as the hand
performing the task; the opposite hemi-
sphere normally controls movement.
This provided evidence that the brain
had reorganized, despite no observable
motor deficit.

Since his fellowship, Dr. Krakauer’s
more recent work has focused on finding
ways to identify brain activity specifically
related to motor learning and motor
recovery, while controlling for the
changes in performance inevitably
accompanying these processes.

“The means that we have employed to
control for performance confounds have
varied depending on whether we are
studying motor learning or motor recov-
ery,” he said. “But the logic is the same.”

In an ongoing study of motor recovery,
Drs. Krakauer and Marshall and col-
leagues—Eric Zarahn, MD, and Ronald
Lazar, MD—performed fMRI on subjects
within 48 hours after stroke. Subjects
squeezed their fist, or attempted to,
while in the scanner. The researchers first
identified brain activation associated



with fist-squeezing, then evaluated
patients using the Fugel-Meyer scale.
Any activation in the scanner that corre-
lated with the way the subjects per-
formed on Fugel-Meyer was considered
to be performance-related and was fac-
tored out of the analysis. All remaining
activity was considered to be related to
brain reorganization. The researchers
then calculated—using this remaining
activity—the activation that correlated
not with the subjects’ performance at the
time of scanning, but with their ability
to do the same task 3 months later.

Using this method, the researchers
identified an activation pattern 24 to 48
hours following a stroke that accounts for
approximately 90% of people’s variance in
recovery 3 months after stroke. This
method predicted recovery far better than
standard clinical measures. Interestingly,
the primary components of this pattern
lay outside of primary motor cortex and
premotor cortex, areas that project directly
to muscles via the spinal cord.

According to Dr. Krakauer, different
people may express the recovery pattern to
varying degrees. “Maybe people are walk-
ing around with different underlying
capacities to recover from stroke before
they ever have one,” he said. Ultimately, he
believes that it might be possible to stim-
ulate the brain to increase expression of the
recovery pattern to promote post-stroke
motor recovery, but admitted this could be
far in the future. He emphasized that
translational research should include
physiological studies that begin in patients
and not just secondary patient studies after
initial work in animal models.

“Drs. Marshall and Lazar helped me
appreciate this,” he noted. “Their cere-
bral localization lab and I hope our
Motor Performance lab, is a model for
this kind of research. Measurement in
patients is what physician-scientists
based in academic medical centers are
uniquely suited to do.”

John Krakauer, MD, is Co-Director, Motor
Performance Laboratory at New York-
Presbyterian Hospital/ Columbia University
Medical Center, and is Associate Professor of
Neurology at Columbia University College of
Physicians and Surgeons.

E-mail: jwk18@columbia.edu.
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Consciousness Trial Offers Promise
For Recovery From Brain Trauma

nvestigators at New York-Presbyterian

Hospital/Weill Cornell Medical

Center, led by Nicholas D. Schiff,
MD, are using the latest neuroimaging
technologies and therapeutic approaches
in an effort to improve understanding of
and treatment options for “consciousness
disorders” caused by brain trauma.

injuries to improve their quality of life,
and assist them and their families with
their care.”

According to Dr. Schiff, who has been
studying consciousness and other issues
related to brain injury for more than 10
years, patients suffering severe traumatic
brain injury often experience widespread

loss of cerebral connectivity. It is assumed
that this loss of connectivity is what leads
to the failure of the brain mechanisms
that support communication and other
important functions. Until recently, no
treatment had been shown to promote
recovery by restoring function in cases of
MCS; historically, consciousness disorders
that persist for more than 12 months
have been considered irreversible.

Using neuroimaging technologies,
however, Dr. Schiff and his team have
recently been able to identify function-
ing “large-scale” cerebral networks in
MCS patients. According to Dr. Schiff,
these findings indicate that in some
cases MCS may be perpetuated by the

“Our observations, years after the injury occurred, challenge the existing practice of

early treatment discontinuation for patients with only inconsistent interactive behaviors,

and motivate further research to develop therapeutic interventions.”

—Nicholas D. Schiff, MD

Dr. Schiff and his team have published
a number of papers describing the role of
positron emission tomography, functional
magnetic resonance imaging, and quanti-
tative electroencephalography and in the
diagnosis and assessment of patients in
vegetative state (VS) and minimally con-
scious state (MCS) (J Head Trauma
Rebabil. 2006;21:388-397).

The team has also worked with deep
brain stimulation (DBS)—a technology
Columbia and Weill Cornell researchers
at NewYork-Presbyterian Hospital have
been using for several years in the treat-
ment of Parkinson’s disease and epilep-
sy—to improve the function of surviv-
ing residual brain networks in patients
in MCS following brain trauma
(Nature. 2007;448:600-603). This is
the first time DBS has been used on
MCS patients.

“These findings are a first step toward
developing a systematic approach to the
evaluation and treatment of patients with
severe brain injuries,” Dr. Schiff noted.
“We hope that, with further research, it
will build a foundation for better under-
standing of what may be possible to offer
patients who have suffered serious brain

www.nypcancer.org

Nicholas D. Schiff, MD, and his team are working
with deep brain stimulation to improve the function of
surviving vesidual brain networks in patients in MCS
Jollowing brain trauma.

“underactivation” of these networks, and
that residual functional capacity could be
supported by therapeutic interventions.

Dr. Schiff and his team worked with
colleagues at JFK Johnson Rehabilitation
Institute-Center for Head Injuries in
Edison, NJ and the Cleveland Clinic
Center for Neurological Restoration to
perform DBS on a 38-year-old male
patient who had been in an MCS for 6
years (following an assault) at the time of
intervention. Using image-guided navi-
gation, DBS targets the central thalamus
and other deep-brain structures through
the use of tiny electrodes that are
implanted in the patient’s brain and con-
nected to programmable pacemaker bat-
teries in the chest. In the study patient,
the procedure took 10 hours to perform
(due, in part, to complications from the
original injury).

Following an initial titration period—
during which the team calibrated the
dose and timing of treatments—the
patient began receiving DBS treatments
intermittently over the course of the 6-
month, double-blinded on/off crossover

see Consciousness, page 6



Video EEG Presents New Implications
For Diagnosis, Treatment of Epilepsy

olumbia and Weill Cornell neurol-

ogists and neurosurgeons working

in the Epilepsy Monitoring Unit
(EMU) at New York-Presbyterian
Hospital are developing new diagnostic
and treatment approaches, in an effort to
reduce symptoms and improve quality of
life in patients suffering from the neuro-
logic disorder. At the center of these
efforts has been the use of continuous
video electroencephalographic brain
monitoring (cEEG), a state-of-the-art
technology now being used in the man-
agement of patients at the Hospital with
a number of acute neurologic conditions.

According to Cynthia Harden, MD,
physicians in the EMU are using cEEG
to record patient behavior and brain
activity during episodes, to classify
these seizures so that the proper treat-
ment can be applied, and to gather
information on multiple seizures to pin-
point their origin and determine if
patients are candidates for resective
epilepsy surgery. cEEG monitoring can
also assist neurologists in distinguishing
nonepileptic seizures, which mimic
epileptic seizures but are characterized
by normal brain waves from actual
seizures. Because nonepileptic seizures
are often found to be psychogenic in
nature, psychologic and/or psychiatric
treatment approaches have successfully
resolved them in more than 50% of
reported cases.

“Approximately 30% of our admis-
sions to the unit come from these types
of seizures,” said Frank Gilliam, MD,
citing the importance of identifying
these seizures with video cEEG moni-
toring “so we can educate the families
that they don’t have to go back to the
ER with every spell.”

In a study published by Dr. Gilliam
and colleagues, researchers reviewed sam-
ple cEEG readings from 9 patients and
found that that local hypersynchrony
might be a marker for epileptogenic cor-
tex (Epilepsia. 2006;47:1402-1406). By
using this information to interpret cEEG
readings, they postulated that neurolo-
gists and other clinicians could better

distinguish between varying types of
seizure activity and reach more definitive
diagnoses of epilepsy. The researchers
estimated that this could ultimately
reduce healthcare treatment costs for
epilepsy by up to 90%.

“Many of these patients who were
thought to have pharmaco-resistant
epilepsy, ultimately, with EEG monitor-
ing, were found to never have had
epilepsy to begin with,” he said.

cEEG is also used to evaluate patients
for surgery. According to Dr. Gilliam,
there has been a bias against epilepsy
surgery historically, because of perceived
safety issues. However, surgeons at
New York-Presbyterian Hospital have
optimized outcomes with traditional
procedures such as resective surgery and
corpus callosotomy using cEEG. The
time of refractory epilepsy before evalu-
ation in the EEG monitoring unit has
been about the same for the past 5 years
as it was when the surgery became avail-
able at NewYork-Presbyterian Hospital
some 20 years ago.

because they’re processing all these new
concepts and ideas about treatment, and
thinking about their potential for life
without seizures.”

As a result of the perceived safety con-
cerns, Dr. Gilliam added, surgery is an
often underused factor in the epilepsy
treatment armamentarium. Researchers
at NewYork-Presbyterian/

Columbia are currently involved in a
study designed to measure patient prefer-
ences with regard to outcomes following
surgery. The goal of the study is to create
a tool to aid patients in the decision-
making process as they evaluate treat-
ment options. Researchers are also inves-
tigating the efficacy of a responsive neu-
rotransmitter that is surgically implanted
into the brain of epilepsy patients. The
implant can detect the onset of seizures
and hopefully prevent them, by directing
electric stimulus to the appropriate part
of the brain.

“There are an estimated 100,000 to
200,000 candidates for epilepsy surgery
in the US, and probably some 2,000 pro-

“We still haven’t found the magic bullet for epilepsy.

Sometimes we hit a home run with these new com-

pounds, helping people achieve significant improve-

ment a lot faster than if they had to wait for the com-

pounds to come to market. We have been fortunate

here to have studied essentially all of the newer anti-

seizure medicines in clinical trials before they were

available by prescription.”

—Cynthia Harden, MD

“Patients who have suffered with
recurrent seizures for many years that are
pharmaco-resistant can come in and
receive an evaluation in the EMU in 4 to
6 days that defines their future treat-
ment,” said Dr. Gilliam. “It’s a very
intense and emotional time for them

cedures are done each year,” said Dr.
Gilliam. “Traditional surgery has been
available since the 1950s, but we can
now perform video and digital brainwave
analysis that dramatically facilitates our

see Epilepsy, page 6
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Consciousness
continued from page 4

trial. After 6 months of treatment, many
functional improvements were noted
including recovery of spoken communi-
cation in the form of 1- to 3-word
responses, consistent oral feeding (the
patient had remained on tube feedings
for more than 6 years), and recovery of
controlled arm movements.

“The frequency of specific cognitively
mediated behaviors and functional limb
control and oral feeding increased dur-
ing periods in which DBS was on, as
compared with periods in which it was
off,” said Dr. Schiff. “We believe the
DBS compensates for a loss of arousal
regulation that is normally controlled
by the frontal lobe in the intact brain.
These findings provide evidence that

DBS can promote significant late func-
tional recovery from severe traumatic
brain injury. Our observations, years
after the injury occurred, challenge the
existing practice of early treatment dis-
continuation for patients with only
inconsistent interactive behaviors, and
motivate further research to develop
therapeutic interventions.”

Late recovery of this magnitude is rare
in patients with chronic MCS, however,
according to Dr. Schiff. The key to suc-
cess in this case may have been the neu-
roimaging findings of Hospital
researchers. According to Dr. Schiff,
structural remodeling of the brain to dis-
tinguish the pathophysiologic basis of VS
and MCS following severe injury may
play a role in late functional recoveries.
Introduction of neuroimaging into the

clinical evaluation process, he said, will
require developing frameworks for longi-
tudinal assessments of cerebral function.
He and his team are now focusing on the
development of markers for identifying
patients who may harbor potential for
meaningful recovery. Modeling, in com-
bination with treatment approaches such
as DBS, may ultimately revolutionize the
standard of care for chronically under-
responsive patients.

Nicholas D. Schiff, MD, is Director,
Laboratory of Cognitive Neuromodulation,
and Associate Attending Neurologist at
New York-Presbyterian Hospital/Weill
Cornell Medical Center, and is Associate
Professor of Neurology and Neuroscience at
Weill Cornell Medical College.

E-mail: nds2001@med.cornell.edu.

Epilepsy

continved from page 5

ability to identify the epileptogenic
region and its relationship to eloquent
cortex. The vast majority of people have
seizures coming from somewhere other
than eloquent cortex, so we can safely
do surgery.” He added that with epilep-
sy surgery, approximately 70% of
patients are immediately seizure-free
and more than 80% have a significant
reduction in seizures.

For those patients who will benefit
from drug therapy for epilepsy,
researchers at the EMU are also studying
a number of new therapeutic options.
Currently, they are evaluating the use of
natural progesterone in women of child-
bearing years. Throughout his career, Dr.
Gilliam has served as lead investigator on
multiple studies of epilepsy treatments,
including carbamazepine, phenobarbital,
and primidone. Today, he and his col-
leagues at New York-Presbyterian/
Columbia (including 4 epileptologists)
are involved in a number of pivotal trials
measuring the safety and efficacy of
agents such as rufinamide and pregabalin.

6 www.nypcancer.org

“There are an
estimated 100,000
to 200,000 candi-
dates for epilepsy
surgery in the US,
and probably some
2,000 procedures
are done each year.
We can now
perform video and
digital brainwave
analysis that dra-
matically facilitates
our ability to identify
the epileptogenic
region.”

—Frank Gilliam, MD

“We still haven’t found the magic
bullet for epilepsy,” noted Dr. Harden.
“Sometimes we hit a home run with
these new compounds, helping people
achieve significant improvement a lot
faster than if they had to wait for the
compounds to come to market. We have
been fortunate here to have studied
essentially all of the newer anti-seizure
medicines in clinical trials before they
were available by prescription.”

Frank Gilliam, MD, MPH, is Director,
Comprehensive Epilepsy Center at

New York-Presbyterian Hospital/Columbia
University Medical Center, and is Caitlin
Tynan Doyle Professor of Neurology and
Head, Epilepsy Division, Department of
Neurology at Columbia University College
of Physicians and Surgeons.

E-mail: fg2124@columbia.edu.

Cynthia L. Harden, MD, is Attending
Neurologist, Comprehensive Epilepsy Center
at NewYork-Presbyterian Hospital/Weill
Cornell Medical Center, and is Professor of
Neurology at Weill Cornell Medical College
of Cornell University.

E-mail: chharden@med.cornell.edu.



Spine

continved from page 1

surgery, whereas in most patients the goal
is just to maintain function.

Currently, Dr. McCormick and his
team are in the data-collection phase
of a study with approximately 135
patients with nerve sheath tumors.

Dr. McCormick has developed a classifi-
cation of these tumors to help other
surgeons determine when it is safe to
sacrifice the nerve that gives origin

to the tumor and under what circum-
stances the nerve root needs to be pre-
served in order for the function to
maintain a certain normalcy; he plans
to publish his findings later this year.

“Essentially, this is a surgical algo-
rithm looking at the different strategies
you can use for different subtypes, mak-
ing surgery more custom developed for a
particular patient,” he said. “My research
focuses on trying to better understand
how we’re helping people, and in quanti-
fying that. Ultimately, this will make us
better doctors because we will be able to
say, ‘Well, these are the circumstances
under which these patients do very well
in this surgery, and we know this because
of these specific factors.” It certainly
helps me in terms of deciding which pro-
cedure to do and when to do it, and
hopefully it will help others as well.”

Meanwhile, Dr. Angevine and his col-
leagues are treating patients in their 70s
and 80s using aggressive surgical inter-
ventions and achieving some excellent
outcomes. His research work focuses large-
ly on measuring, assessing, and analyzing
surgical outcomes in older adults with
degenerative spinal deformities. His analy-
ses include economic examination of the
costs associated with treatment compared
with the benefits of restored quality of
life.

“We can perform more complex spinal
reconstructions than ever before,” he said.
“But the real questions are in whom can
we do this safely and in whom can we
also do it effectively?”

Dr. Angevine performs osteotomies to
restore sagittal balance in older people
with degenerative or iatrogenic spinal
deformities. Using the technique, he and
his colleagues have been able to decrease
pain and increase function, allowing many

of these patients to stand upright follow-
ing surgery. In terms of recent develop-
ments that have facilitated these surgeries,
Dr. Angevine cites the continuous
improvement in the use of transpedicular
screws over the past decade, along with
the more recent development of bone
morphogenetic proteins to enhance the
formation of a bony fusion.

Michael Kaiser, MD, has completed
subspecialty training in treating complex
spinal disorders and tumors of the spine
and spinal cord, with a focused interest
on complex cervicothoracic reconstruc-
tions. His research interests include
motion preservation technology, allowing
surgeons to effectively treat spinal degen-
erative disease while avoiding a fusion,
“which is a biomechanically abnormal
environment,” he noted.

“We now have relatively novel tech-
nology that allows us to maintain physio-
logic motion and avoid the increased
stress placed on the neighboring spinal
segments that occurs following the tradi-
tional spinal fusion,” he added.

Dr. Kaiser is currently the primary
investigator in an ongoing FDA-approved
Investigational Device Exemption trial
examining the safety and efficacy of a new
artificial disc for the cervical spine; the
study is indicated for patients between 20
and 65 years of age with single-level cer-
vical disc disease. The team has used the
device in 3 patients so far, effectively
decompressing their spinal cords.
Enrollment for the study is expected to
continue through 2008.

Collaborating with an interdisciplinary
team that includes Michael Downe, PhD,
Dr. Kaiser is also working on a computer
simulation of the cervical spine that
provides both an anatomically and a
biomechanically accurate 3-dimensional
representation of the cervical spine.
According to Dr. Kaiser, the model is
intended to serve both as an educational
tool for residents in training and as a
diagnostic instrument to determine the
long-term effects of a specific procedure
prior to surgery. The team is working on
the interactive aspects, which include
having the model provide tactile feed-
back, thus enabling the user to experi-
ence the sensation of tissue manipulation,
such as drilling bone. A significant
advantage of this approach is that sur-

A 3-dimensional cervical spine model. The white
structures arve bone, and red structures arve ligaments.

geons in training will learn the limita-
tions of tissue manipulation without
actually operating on a specific patient.

“We’re starting on the cervical spine,
which is my area of interest,” Dr. Kaiser
said, “but ultimately we’d like to create
models for the entire spine, simulating
the effects of a procedure 10, 15, or 20
years down the line. We have designed
this model for biomechanical testing as
well as for interactive capabilities, so a
person will be able to perform a virtual
operation by visualizing the model on
the computer screen while manipulating
a handheld instrument.”

Peter D. Angevine, MD, is Attending
Neurosurgeon, Spine Center at New York-
Presbyterian Hospital/Columbia University
Medical Center, and is Assistant Professor of
Neurosurgery, Department of Neurological
Surgery at Columbia University College of
Physicians and Surgeons.

E-mail: pda9@columbia.edu.

Michael G. Kaiser, MD, is Attending
Neurosurgeon, Spine Center at New York-
Presbyterian Hospital/Columbia University
Medical Center, and is Assistant Professor of
Neurosurgery, Department of Neurological
Surgery at Columbia University College of
Physicians and Surgeons.

E-mail: mgk7@columbia.edu.

Paul C. McCormick, MD, MPH, FACS, is
Medical Director, Spine Center at New York-
Presbyterian Hospital/Columbia University
Medical Center, and is Professor of Clinical
Neurosurgery, Department of Neurological
Surgery at Columbia University College of
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Gene Therapy

continued from page 1

dures used in deep brain stimulation
(DBS). Unlike DBS, however, gene thera-
py requires only 1 treatment, no implan-
tation of a stimulator, and no follow-up to
optimize the stimulator or change batter-
ies. The treatment may also have another
positive effect: GABA may increase in
other areas of the brain that subthalamic
nucleus neurons send axons to, suppress-
ing other regions of the hyperactive cir-
cuitry. The trial, conducted primarily at
New York-Presbyterian/Weill Cornell
Medical Center, was designed to measure
the safety, tolerability, and potential effica-
cy of the unilateral subthalamic viral vec-
tor injection of the glutamic acid decar-
boxylase (GAD) gene with adeno-associat-
ed virus (AAV) into the subthalamic
nucleus of 12 patients with PD. Patients
were randomized to the following treat-

ments: 4 patients received low-dose AAV-
GAD, 4 were given medium-dose, and 4
were given high-dose.

After 12 months of follow-up, based on
Unified Parkinson’s Disease Rating Scale
(UPDRS) motor ratings, 10 patients
receiving gene therapy demonstrated sub-
stantial improvement in both the “off” and
“on” states (Figure), primarily on the side
of the body contralateral to surgery. These
improvements were measurable as early as
3 months following treatment. In all, 4
patients showed 0% to 20% improve-
ment, 2 showed 20% to 40% improve-
ment, and 4 showed >40% in whole body
“off” period motor UPDRS. In addition,
although improvement in Activities of
Daily Living scores (“off” and “on” states)
were not significant during the course of
the study, there was a trend towards
improvement in the off state ratings at 12
months. No significant adverse events
related to gene therapy were reported.

Figure. Clinical improvement in motor ratings.

Although proven medications exist,
including levadopa, Dr. Kaplitt thinks
that treatments for PD can still be im-
proved. Patients, he noted, eventually stop
responding to medications and also devel-
op side effects, particularly since drugs
affect the whole brain rather than only the
specific area involved in the disease. “The
value of gene therapy is that we can take a
gene and make rational predictions and go
in and manipulate that gene,” said Dr.
Kaplitt. “We view this first trial as a step-
ping-stone for using gene therapy for a
whole host of neurological conditions.”
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Presbyterian Hospital/Weill Cornell Medical
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Note: At each time point, the motor component of the UPDRS was measured 12 h after discontinuation of oral medications (“off” state).

Source: Kaplitt M, et al. Lancet. 2007:369:2097-2105.
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