
Neurosurgeons regularly provide 
treatment for spondylolisthesis, 
a condition in which a vertebra 
slips forward often because the 

one under it fractures or collapses. Most 
surgeries for this condition are open, with 
large incisions in the skin and muscles 
pressed aside to access the spine. Then, sur-
geons need to raise the misplaced bone and 
move it back over its correctly positioned 
neighbor, putting rods and screws in both 
to fuse them together.

“It’s like an erector set,” says Johns Hop-
kins neurosurgeon Jean-Paul Wolinsky.

But the surgery is far from a simple 
matter, he adds. This procedure typically 
leads to months of difficult recovery. 
Consequently, some neurosurgeons 
provide a minimally invasive option for 
spondylolisthesis that potentially could 
offer less pain and faster healing. However, 
Wolinsky explains, it’s a difficult surgery 
to do correctly because the equipment 
for this technique isn’t designed to move 
bones with the precision that surgeons 
can provide with the open procedure—
which still isn’t as exacting as he and other 
neurosurgeons would like.

“They’re both relatively crude tech-
niques,” he says.

Several years ago, Wolinsky realized 
that there had to be a better way. So he 
looked to his friend Dan Stoianovici, director 
of the Robotics Laboratory at the Johns Hopkins 
Brady Urological Institute. This collaboration re-
cently expanded the activities of the lab to neuro-
surgery devices with partial support from the Johns 
Hopkins Neurosurgery Pain Research Institute, 
itself created in 2011 with a $25 million grant from 
an anonymous donor.

A versatile engineer, Stoianovici and his col-
leagues at the robotics lab use computer-aided 
design (CAD) and computer numerically controlled 
machinery to create tools that could eventually 
help neurosurgeons at Johns Hopkins and else-
where perform surgeries more safely with less pain. 
Though creating new surgical tools is typically the 
job of industry, Stoianovici explains, being able to 
collaborate directly with surgeons practicing in the 
same institution speeds this mission. “Having the 
lab at Hopkins and being part of the medical school 
is immediately one step forward,” he says.

When Wolinsky approached Stoianovici about 
creating a solution for providing spondylolisthesis 
surgeries more precisely, the two forged a hands-on 
collaboration that’s ongoing. They spent hours sit-
ting in front of the CAD program, fine-tuning each 
other’s suggestions. 

The result is a simple tool that mounts on com-
mercially available screw systems and allows exact-
ing movements to adjust vertebra up and down, 
forwards and backwards with millimeter precision. 
The researchers have tested their tool in plastic spine 
models and performed force testing to get an idea 
of how much pressure it might place on vertebral 
bones. They recently expanded their tests to cadaver 
spines with hopes to soon move into clinical trials.

“We’re lucky that we work very well together and 
have very similar, obsessive personalities,” Wolinsky 
says of the collaboration. “Hopefully this tool will 
lead to less pain and problems for patients down the 
line.” n
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Engineer Dan Stoianovici, left, and 
neurosurgeon Jean-Paul Wolinsky are working 
to create better devices for neurosurgery.

To see a video featuring Jean-
Paul Wolinsky and his work in 
treating sacral chordoma, visit 
bit.ly/sacralchordoma or 

scan the code. To support this research, 
call 443-287-7942.
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When Kevin and Martha 
Dunbar sent their 
son, Michael, back to 
continue his freshman 

year at Davidson College in North 
Carolina after winter break in January 
2013 with a cold, they thought nothing 
of it. Michael was a busy student, 
reasoned the owners of the Baltimore-
based armored truck company that 
bears their name, likely to pick up a 
host of germs from dorm life and a 
hectic schedule. But Michael’s sniffles 
turned out to be far more serious. 
Weeks later, they received a call telling 
them that Michael had collapsed and 
was being rushed to the hospital. Tests 
eventually showed that he’d had a 
sinus infection that migrated to his 
brain and caused an abscess. What 
they’d thought was a simple cold 
would ultimately require three brain 
surgeries to get under control.

After Michael’s condition was 
stabilized, the Dunbars were eager 
to get their son back to their home 
near Baltimore for further treatment. 
Michael Hankin, a family friend who 
also serves on the Johns Hopkins 
Medicine Board of Trustees, urged 
them to have Michael transferred 

to The Johns Hopkins Hospital. 
Though Kevin and Martha were 
already aware of Johns Hopkins’ 
outstanding reputation, their friend’s 
encouragement was all they needed 
to make their decision. Michael was 
soon on an air ambulance to transfer 
his care to Johns Hopkins.

There, they were met by a care 
team including Johns Hopkins neu-
rosurgeon Chetan Bettegowda, 
plastic and reconstructive surgeon 
Amir Dorafshar, and otolaryngol-
ogy–head and neck surgeon Masaru 
Ishii. The team coordinated additional 
therapy for Michael to further control 
his infection and repair a portion of 
his skull that had been removed in the 
previous surgeries—a must for him 
to return to college. By the following 
fall, Michael was back at Davidson to 
begin his sophomore year, missing just 
a single semester of college.

“We have a lot of gratitude,” says 
Kevin. “We have our son in one piece 
and are so thankful that his team took 
such good care of him. It just feels 
natural to give back.”

As a way of expressing their 
appreciation, the Dunbars have 
donated funds that will forward the 

research of all three doctors who led 
their son’s care. They have also joined 
the Johns Hopkins Neurosurgery 
Advisory Board to contribute their 
knowledge and experience.

Having research dollars from such a 
personal source is an incredible honor, 
says Bettegowda. “Much more than the 
monetary value, to me it’s the highest 
compliment that patients or their fami-
lies can give,” he adds.

Bettegowda and his colleagues plan 
to use their portion of the donation 
to further their work on what’s often 
referred to as “liquid biopsies”—tests 
that will eventually use DNA and 
other types of biomarkers isolated 
from blood or spinal fluid to diagnose 
cancer in the brain and spinal cord 

and determine how patients’ tumors 
are changing in response to treatment. 
Developing these tests will require 
genetic sequencing and other expen-
sive molecular biology techniques that 
often aren’t covered completely under 
the federal research grants that often 
fund scientists’ work.

“We are incredibly grateful,” says 
Bettegowda, “that they decided to 
contribute to our research endeavors.” n

To see Chetan Bettegowda 
discuss his research, visit 
bit.ly/liquid-biopsy or 
scan the code. To support 

his work, call 443-287-7942.

T H O S E  W H O  G I v E

After Crisis, Giving Back

Martha and Kevin Dunbar, center, with 
Chetan Bettegowda, right, and Henry Brem

even though stroke remains one 
of the leading causes of death 
and disability in the United 
States, risk factors remain poorly 

controlled for most of the popula-
tion. Only 40 percent of patients with 
hypertension, or high blood pres-
sure—the most common risk factor 
for stroke—have this condition under 
control. The same is true for high 
cholesterol, not enough exercise and 
being overweight, say stroke experts. 
That’s one reason why Johns Hopkins 
Hospital Stroke Center director victor 
Urrutia and stroke nurse practitioner 
Brenda Johnson started the Johns 
Hopkins Stroke Prevention Clinic in 
2011. More recently, Johns Hopkins 
Bayview Medical Center Stroke Center’s 
director, Elisabeth Marsh, and Hopkins 
Bayview’s director of neurology, Rafael Llinas, started 
a similar effort, the Bayview Stroke Intervention Clinic 
(BaSIC), on that campus.

All inpatients for stroke at The Johns Hopkins 
Hospital are offered appointments weeks later at the 
Stroke Prevention Clinic, explains Johnson. In the 
time between discharge and the appointment, a dedi-
cated nurse follows up frequently with patients, so they 
already know her by name when they come back. 

Periodic appointments following patients’ strokes 
allow Urrutia and his colleagues, including Johnson 
and clinical fellows who serve the clinic, a chance 
to educate them about what risk factors led to their 
stroke and how to mitigate these. Care providers can 
order customized tests and provide referrals to other 
specialists, including nutritionists and therapists if 
necessary.

“They need to know why they had the stroke so we 
can prevent it from happening again,” Johnson says.

The clinic is already helping retain patients who 
often get lost to important follow-up care, Urrutia 
says. From February 2010 to February 2011, before 
the clinic launched, only about 28 percent of stroke 
patients seen as inpatients returned for follow-up 
care within 90 days, a critical period in which stroke 
risk is still high—a number that increased to nearly 
54 percent in 2014. Though they’re still investigating 
how health outcomes may have changed for the better 
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Keeping Previous Stroke Patients from Becoming Inpatients

From left, Rafael Llinas, Brenda Johnson, Elisabeth Marsh and victor 
Urrutia

The Stroke Prevention Clinic: 
Before and After

Within 90 days of inpatient treatment for stroke:

28 percent of patients 
returned for follow-up 
care in 2011

54 percent of patients 
returned for follow-up 
care in 2014

*The 90 days after stroke is a critical 
period in which risk is still high.

28%
54%

(continued on back page)
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university of Florida student Michelle Donato spent 
a Sunday in April 2013 with her usual busy slate 
of activities: dance practice for several hours—an 
activity she’s been involved in since she was 2 years 

old, followed by gymnastics, a more recent passion. That 
night, she had a sore back and noticed that her leg felt tingly.

“I thought it was just a long, active day,” Michelle 
remembers.

But it would turn out to be much more. The next 
morning, she had so much trouble putting weight on her 
legs that she could barely get down from the top bunk 
where she slept. By the time she decided to go to the local 
hospital’s emergency room, her roommate had to call 911 to 
have Michelle carried down four flights of stairs in her older, 
walk-up dorm.

Michelle recalls still thinking that her problem had a 
harmless cause as she waited hours in triage. Eventually, 
she realized that she hadn’t used the restroom all day. By 
the time she was admitted, doctors observed that not only 
were her legs rapidly becoming paralyzed, but that she’d lost 
bladder function—a red flag for a serious spinal cord issue.

During the next few days, doctors puzzled over her case, 
at a loss to what had caused her host of problems. Eventu-
ally, her mother, Mary, decided to transfer her to Johns 
Hopkins—a hospital that she already knew had an excel-
lent reputation for neurological care and where a neighbor’s 
friend was doing his residency. After calling the main num-
ber for neurology, she was soon on the phone with Johns 
Hopkins neurologist Carlos Pardo, who directs the Johns 
Hopkins Transverse Myelitis (TM) Center, the first center 
established in the world to study such spinal cord disorders.

Though TM is a condition defined by spinal cord 
inflammation, thought to be caused by autoimmunity, 
the center investigates a range of spinal cord problems like 
Michelle’s that don’t stem from an obvious cause, explains 
clinical program manager Maureen Mealy.

 Soon after her arrival in Baltimore, Pardo and the Johns 
Hopkins TM team ran Michelle through a battery of tests, 
including a spinal angiogram, a test that shows blood flow 
through the spinal cord. As the team had suspected, results 
showed that she’d suffered a spinal cord stroke.

Though the stroke had damaged her spinal cord, Michelle 
and Mary remember, Pardo and other members of the TM 
team remained optimistic that Michelle would eventually 
recover. “They were so positive and gave me a sense of hope,” 
Michelle says.

After weeks of aggressive rehab at Johns Hopkins and 
the nearby Kennedy Krieger Institute, Michelle returned 
to Florida to continue her work with specialists near her 
college. She’s made significant strides in her recovery, 
including regaining the ability to walk with crutches.

“She’s continuing to regain function,” says Mealy. “That 
she’s still having improvement nearly two years later is an 
indicator that she’ll probably continue to improve.”

Though Michelle still isn’t dancing again, she’s serving 
as president of the dance company that she used to perform 
with and works out several times a week with therapists near 
her school. She will also be doing a summer internship in 
Boston with a large technology firm.  n

To support the Transverse myelitis Center, please call 
443-287-7877.

Diagnostic errors are one of the most 
important patient safety issues, affecting 
an estimated 12 million Americans 
each year, more than 150,000 of which 

result in death or permanent disability. One area 
particularly ripe for improvement, according to 
Johns Hopkins neurologist David Newman-
Toker, is misdiagnosis when patients complaining 
of dizziness come to the emergency room to be 
evaluated for stroke.

Studies show that $9 billion of health care 
dollars currently goes toward evaluating and 
diagnosing patients with stroke in the emergency 
room, Newman-Toker says. However, he adds, 
about $1 billion of that is wasted on unnecessary 
CT scans and admission to the hospital for patients 
who are having benign inner ear problems that 
don’t warrant these tests and interventions. On 
the flipside, about 40,000 to 70,000 patients a 
year have strokes that are initially missed when 
they come to the emergency room for evaluation, 
and about 10,000 to 20,000 of those likely suffer 
permanent harm from this misdiagnosis.

Newman-Toker, who regularly cares for patients 
with dizziness and stroke, knew that there had to be 
a better way. Several years ago, he began practicing 
a diagnostic technique that can accurately 
differentiate stroke from other conditions that 

cause dizziness by 
looking for minute 
differences in eye 
movements when 
patients undergo a 
battery of bedside 
tests that takes 
about a minute: 
looking for 
inability to keep 
the eyes stable as 
a patient’s head is 
rotated rapidly to 
either side, looking 
for jerkiness as a 
patient tracks a 
doctor’s finger to look right and left, and checking 
eye position to see if one eye is higher than the 
other.

A 2009 study showed that these simple tests 
can outperform even more standard clinical tests 
for stroke, such as MRI. However, Newman-Toker 
explains, they come with an important drawback: 
Learning to administer these tests correctly requires 
months to years of mentorship and can be extreme-
ly difficult, even for experts who deal regularly with 
the brain and eyes, such as neurologists and neuro-
ophthalmologists.

But a new development could computerize this 
process, making the need to painstakingly learn 
these tests obsolete. In a new study launched in fall 
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A Close Eye on Stroke

David Newman-Toker is testing video-oculography 
goggles to gauge whether eye movements indicate 
stroke and other conditions.

T R A N S v E R S E  M Y E L I T I S

A Dancer Relearns How to Walk

In her battle with transverse myelitis, 
Michelle Donato is steadily progressing 
toward recovery.

“ THIS IS THe fIRST TIme vIDeo-
oCulogRAPHy HAS BeeN uSeD 
AS A DIANoSTIC TeST foR 
STRoKe.”

—DAvID NeWmAN-ToKeR
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A Close Eye on Stroke (continued from page 3)

while the clinic has been running, Urrutia says, 
increased volume is already a sign of success. 

“Just getting patients in can help us help 
them,” he adds.

Marsh says that the BaSIC clinic also has been 
able to help an increasing number of patients 
avoid second strokes—follow-up rates have 
tripled for stroke patients at Hopkins Bayview, 
and readmission rates have fallen. Appointments 
at set intervals at the clinic after discharge allow 
patients to ask whatever questions have come up 
since their stroke with experts dedicated to their 
care, she says. Many patients are relieved to hear 
that the fatigue and depression they often experi-
ence are a typical part of recovery.

“It’s nice to be told that you’re normal and 
that you’re going to get better,” Marsh explains.

Both clinics also allow an unprecedented 
chance for research, the providers say. Ongoing 

studies with patient volunteers from the Stroke 
Prevention Clinic and BaSIC are providing data 
for Johns Hopkins researchers to learn more about 
depression, patient and caregiver perceptions of 
deficits, and the utility of various interventions—
information that could eventually help improve 
care for future stroke patients.

Together, the clinics are helping more patients 
heal better and prevent future problems. “There’s 
nothing more satisfying,” says Llinas, “than 
helping our patients avoid being hospitalized for 
this same problem ever again.”

To support this research, call 443-287-7877.

2014, Newman-Toker and his colleagues are testing 
the utility of a device that looks much like a pair of 
swim goggles and fits over patients’ eyes to automati-
cally gauge whether patients’ eye movements indicate 
a stroke, an inner ear problem or something else that 
requires more in-depth investigation.

The approach, known as video-oculography, isn’t 
new to science or medicine—researchers and physi-
cians have been using it for years for eye-tracking 
studies or to diagnose balance issues. However, this 
is the first time it’s been used as a diagnostic test for 
stroke, Newman-Toker says. He’s hoping that the 
new study, which will run through 2019, will dem-
onstrate this device’s utility in reducing diagnostic 
errors in stroke patients with dizziness.

“My objective here,” he says, “is to save as many 
lives as possible and do it in a way that brings better 
diagnostic value to our patients and those at hospi-
tals around the globe.” n

To support this research, call 443-287-7877.


