
About one-half of patients with epilepsy can 
attain seizure control with medication, but 
when that doesn’t prove successful, surgery 
to remove the seizure focus—the brain 

region triggering the episodes—can often render 
patients seizure-free. For some, however, surgery 
isn’t a viable option. Those who have more than one 
seizure focus or more than one in locations where 
removal would lead to neurological deficits, for 
example, aren’t candidates for the procedure.

In the past, these patients had few other 
options. Now, neurologist Gregory Bergey and 
neurosurgeon William Anderson offer a new 
treatment—responsive neurostimulation therapy—
which recently gained U.S. Food and Drug 
Administration approval.

In clinical trials at Johns Hopkins and other 
sites for nearly a decade, this therapy is delivered 
via a device consisting of a small computer and 
stimulator, about half the length of a dollar bill and 
the thickness of a finger. Anderson can implant 
the apparatus in a recess carved out in the skull. 
Extending from the central unit are two leads ending 
in electrodes, which are placed through holes in the 
dura into the brain regions near the seizure foci, as 
determined by previous intensive monitoring studies.

Once activated, Bergey can tune the closed-
loop responsive stimulator to detect epileptiform 
electrical activity from the seizure focus. It then 
delivers a brief electrical pulse through the leads 
that can cut a seizure short within a couple of 
seconds. Patients don’t feel the pulse, and many 
don’t even feel the beginning of the seizure, which 
never evolves further.

It’s still unclear exactly how this electrical 
stimulation stops seizures. However, says Bergey, 
it’s clear that it can do so in some patients. Clinical 
trials over the past several years have shown that the 
majority of patients who receive this device have an 
early reduction in their seizures that increases over 
time. Up to 60 percent of patients eventually have 
the number of their seizures cut in half. About 10 
percent of patients eventually become seizure-free.

Though the stimulator requires periodic battery 
changes—how often depends on how frequently 
patients’ brain activity triggers a stimulating 
event—the neurostimulator requires no day-to-day 

maintenance or thought from patients. “It’s not like 
taking a pill, where you’ll have seizures if you forget,” 
Bergey says.

With the therapy now FDA-approved, the 
physicians say, Johns Hopkins is able to provide it for 
suitable candidates.

“It’s rewarding to be able to offer this very 
effective option,” says Bergey, “for patients who have 
few options left.” n

To refer a patient, call 410-955-6406.
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Gregory Bergey, left, and William Anderson now offer responsive 
neurostimulation therapy to control epileptic seizures—a 
treatment that was in clinical trials at Johns Hopkins and other 
sites, and was recently approved by the FDA. The inlay at left, a 
neurostimulator inside a model skull.



2  •  Johns  hopkins  neurologic •  S pR INg 2015

Hemorrhagic strokes make 
up just a small minority of 
strokes in general, accounting 
for just 15 percent. But these 

brain bleeds are responsible for far 
more than their fair share of morbidity 
and mortality, causing about 40 per-
cent of stroke deaths and often signifi-
cant disability for 
survivors. Hem-
orrhagic strokes 
can occur in any 
compartment of 
the brain, from the 
subarachnoid space 
to the parenchyma 
to the ventricles. 
Though each type 
of brain bleed has 
its own peculiari-
ties with unique 
consequences, 
clinician-scientists, 
including Johns Hopkins neurosurgeon 
Rafael Tamargo and neurocritical 
care specialists J. Ricardo Carhua-
poma and Wendy Ziai, say that 
new research and ongoing studies are 
providing a better understanding of 
hemorrhagic strokes and new ways to 
treat these conditions that are not only 
saving lives but helping patients recover 
more fully.

Subarachnoid hemorrhages (SAHs), 
in which bleeds occur in the fluid-filled 
space where the brain floats, are typi-
cally caused by aneurysms, Tamargo 
explains. “Usually patients are going 
about their regular routine, and all of a 
sudden it feels like a bomb goes off in 
their heads,” he says.

The most critical 
treatment for SAH, 
Tamargo says, is to 
block the aneurysm to 
prevent further bleed-
ing. The gold standard 
continues to be an 
open craniotomy to 
clip the aneurysm, a 
procedure developed 
at Johns Hopkins in 
the 1930s. However, 
new endovascular 
techniques are pro-
viding ways to treat 

aneurysms with minimally invasive 
surgery through placing coils or stents 
that block blood flow. More recently, 
Johns Hopkins has served as a trial site 
for new generations of flow diversion 
devices, Tamargo adds, which promote 
thrombosis in the weakened section 
of blood vessel and allow the parent 
vessel to remodel itself to permanently 
occlude the aneurysm.

When bleeds occur elsewhere 
in the brain, says Ziai, treatment 
is less straightforward. Other 
than controlling blood pressure, 
intraparenchymal strokes have no 
treatment that’s proven better at 
improving outcomes than supportive 
care. And for bleeds in the ventricles, 
she adds, external ventricular drains 
alone haven’t dramatically improved 
patient morbidity or mortality.

Ziai is currently co-principal 
investigator for the MISTIE-III and 
CLEAR-III trials, which are using a 
new method to improve outcomes for 
patients with intraparenchymal and 
intraventricular hemorrhage. In both 
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Third generation neurologist 
Alexander Pantelyat was 
moved to join the family profession 
partially because of his fascination 

with Parkinson’s disease, or PD. By just 
listening to patients and doing a physical 
exam—much of which can even be done 
over video—Pantelyat estimates that 
doctors can correctly diagnose PD up to 90 
percent of the time depending on disease 
duration.

“Not that many diseases are diagnosed 
that way anymore,” he says.

But it’s the outlying minority with PD 
symptoms who don’t have this disorder who 
continue to fascinate Pantelyat. He cur-
rently directs the Johns Hopkins Atypical 
Parkinsonism Center, one of only a handful 
of clinics around the world dedicated to 
treating this rare population of patients.

Atypical Parkinsonian disorders—
the clinical manifestations of which are 
referred to as atypical parkinsonism—
encompass a group of four syndromes 
that have features in common with PD: 
progressive supranuclear palsy, corticobasal 
syndrome, multiple system atrophy and 

dementia with Lewy bodies. Patients who 
develop one of these conditions often share 
the tremors, stiffness and bradykinesia 
characteristic of “regular” PD. However, 
while PD usually progresses slowly over a 
period of many years, those with atypical 
parkinsonism have an accelerated timeline, 
with symptoms arising and progressing over 
months to a few years. These patients often 
have significant cognitive problems, which 
develop more slowly, if at all, in typical PD. 
Also, while Parkinson’s patients usually 
respond well to levodopa or dopamine 
agonists, these drugs don’t work—or 
become ineffective over time—in patients 
with atypical Parkinsonian disorders.

The clinic that Pantelyat directs sees 
patients with these atypical disorders 
once a month at Johns Hopkins Bayview 
Medical Center. Though there is no cure 
for these conditions and no truly effective 
symptomatic therapies to date, says 
Pantelyat, he and his colleagues offer a 
patient-centered, multidisciplinary model 
of care that helps patients extend their 
functionality and limit progression for as 
long as possible. At each visit, patients meet 

with him and nurse coordinator Becky 
Dunlop, along with experienced physical 
therapists, occupational therapists, and 
speech and swallow therapists.

The visits also give Pantelyat and his 
team a valuable chance to enroll willing 
patients in research studies that can help 
diagnose and differentiate the disorders, 
which currently can’t be definitively 
diagnosed until autopsy. His clinic is 
developing several different studies to 
better understand these conditions, 
including one using MRI to look for 
minute structures in the brain that are 
affected in these conditions and taking 
blood and other biofluid samples to search 
for biomarkers unique to these disorders. 
Treatment trials for some are also on the 
horizon.

Pantelyat’s goal is that, in time, better 
understanding and diagnostic techniques 
will lead to the first truly effective 
therapeutics.  n

To refer a patient, call 410-502-0133.
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subarachnoidhemorrhage or scan 
the qR code.
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It’s no secret that most inpatients would 
rather not be at the hospital in the first 
place—and if they must be hospitalized, 
they hope to leave as soon as possible. 

However, the path to care is often full of 
countless twists, turns and delays that can 
extend length of stay.

Though some of these delays are 
unavoidable, say Johns Hopkins 
neurologists H. Adrian Puttgen and 
John Probasco, many of them could 
be prevented, allowing for in-hospital 
treatment in a more efficient manner 
without compromising care quality. 
That’s why they and their colleagues in 
the Department of Neurology recently 
embarked upon a study that has the 
potential to streamline care and shorten 
lengths of stay for patients across the 
hospital by eliminating unnecessary 
barriers and interruptions to care.

As proof of principle, the researchers 
studied patients with multiple sclerosis 
(MS) with exacerbations that required 
treatment with intravenous steroids, the 
standard of care for MS flare-ups. Such 
patients typically require care that involves 
a range of members across the depart-
ment’s team: neurologists, nurses, physical 
therapists, occupational therapists, speech 
therapists and pharmacists, among others. 
While physicians usually have a goal for 
when such patients will be discharged, the 
vast majority missed this deadline, often by 
a day or more.

Hoping to move these patients through 
their stays more efficiently without sacri-
ficing the quality of their care, Puttgen, 
Probasco and their colleagues developed 
a checklist of essential pieces of necessary 
care in the order that patients needed to 
receive them that members of the care 
team could refer to. They also developed 

a second checklist for patients and their 
families that allowed them to see when 
they’d be receiving certain types of care 
and highlighted which aspects of their care 
that patients themselves would be respon-
sible for—such as making sure they had 
transportation back home upon discharge.

After implementing the checklist for 
six months, the researchers compared 
how many patients had received an early 
discharge—defined as discharged by 2 
p.m. on the day physicians had selected 
as the goal—with the number of patients 
who received an early discharge before the 
checklist was developed. While only 12 
percent of patients met this target before 
the checklist, about 40 percent did after 
the checklist was put in place—a nearly 

I D E A S  AT  W O R K

Shorter Hospital Stays 
Without Compromising Care

despite many recent advances for patients with 
glioblastoma (GBM), the picture for this disease remains 
bleak. Though rare, GBM is still the most common 
and aggressive primary brain tumor in adults, killing 

patients in a median time of just over 15 months after diagnosis 
and treatment with surgery, chemotherapy and radiation. Without 
this care, survival time drops to just over four months. 

Now, a recent study sheds light on one way that GBM cells 
gather strength to maintain their relentless onslaught—a target 
that could be exploited for future treatments. 

The study, published in Molecular Cancer Research, focuses on 
an enzyme known as glucose-6-phosphatase (G6PC). Previous 
research has shown that cells of several other cancer types overpro-
duce this enzyme, enabling them to use glucose at a rate up to 200 
times higher than normal, healthy cells—a source of energy neces-

sary for high rates of cell division and metastasis. Though abnor-
mal G6PC production hadn’t been found in GBM, Johns Hopkins 
neurosurgeon and researcher Alfredo Quinones-Hinojosa was 
certain that it was present. So, he and his colleagues began search-
ing for it in samples isolated from his own GBM patients.

By inhibiting G6PC production, the team found that these 
cancer cells were less viable and less able to migrate. The team 
also challenged glioblastoma cells—some with G6PC production 
inhibited, some not—with the glucose analog 2-deoxy-D-
glucose (2DG), which previously had been shown to transform 
glioblastoma cells into a less malignant form, making them 
sensitive to other treatments. With G6PC expression unchecked, 
some of the glioblastoma cells could recover their malignancy 
after being challenged with 2DG and, in the lab, could move 
even faster than they had before. Dual treatment with 2DG and 
blocking G6PC expression, however, not only prevented those cells 
from recovering their malignancy but also killed them. Together, 
these findings suggest that G6PC could represent an important 
mechanism for making GBM so deadly and a pivotal weakness 
that researchers could attack to undermine this cancer.

The next step in turning this discovery into a treatment is to 
find a pharmaceutical method to inhibit G6PC expression in 
the brain. G6PC is naturally produced elsewhere in the body—
including in the liver, kidney and pancreas—so while further 
studies are underway, any human trials are still years away. 
Because G6PC expression is shared by many cancers, however, the 
team’s discovery “is worth exploring in other cancers,” the authors 
write in their paper.  n

B R A I N  C A N C E R

glioblastoma’s Energy 
No more?

John Probasco, left, and H. Adrian Puttgen 
are developing ways to shorten hospital 
stays for patients with multiple sclerosis.

PA R K I N S O N ’ S  D I S E A S E

To Help patients with Atypical Parkinsonism

THE FINdINgS SUggEST A pIvoTAl WEAkNESS 
THAT CoUld UNdERmINE THIS CANCER.

A Johns Hopkins checklist 
was created listing the necessary 
care in sequence for patients 
with multiple sclerosis.

12%
40% After checklist: 

40 percent of patients 
were discharged early 

Before checklist: 
12 percent of patients 
were discharged early

(continued on back page)

Alfredo Quinones-Hinojosa and team.

visit bit.ly/glioblastomas or scan the qR code to 
see a video on Alfredo quinones-Hinojosa’s work.  
To learn more, call 410-955-6406.
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trials, patients undergo minimally invasive surgery 
to insert a catheter through a bore hole that delivers 
recombinant tissue plasminogen activator directly 
into clots that form in either the parenchymal tissue 
(MISTIE) or ventricles (CLEAR). Earlier iterations of 
these studies have shown promising results not only in 
saving patients’ lives but also their functionality after 
these types of strokes.

Carhuapoma, who is also involved in these studies, 
was an investigator in a related study, the SLEUTH 
trial, which published results in 2011. There, he and 
other researchers found that adding ultrasound to 
these efforts can speed clot lysis and evacuation.

“Our best current therapies are still associated with 
very high mortality and morbidity rates,” says Ziai. 
“By having something else to offer, we might begin to 
make true differences in patients’ outcomes.” n

triple increase in early discharge rate.
The researchers hope to study the effects 

of implementing similar checklists to 
streamline care for other groups of patients, 
such as those admitted for intravenous 
immunoglobulin and plasmapheresis. If 
results are promising, they say, other hospital 
departments may consider implementing 
similar checklists for their patients to 
streamline hospital stays.

“We’ve shown that it’s truly possible,” 
says Puttgen, “to increase the value of care 
by maintaining quality and increasing 
efficiency.” n


