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[t Takes an Orchestra to Play a Symphony

reat things happen when innovative people share a vision and are wholeheartedly committed to
realizing it. With that in mind, we are pleased to welcome Brandon A. Miller, MD, PhD, to our
pediatric neurosurgery team.

Dr. Miller has been involved in clinical medicine and basic science research simultaneously for more
than 20 years. A physician-scientist, he has an interest in brain trauma and the long-term management
of children with intraventricular hemorrhage and post-hemorrhagic hydrocephalus. He joins McGovern
Medical School at UTHealth from the University of Kentucky Departments of Neurosurgery and Neu-
roscience, where he was director of the Pediatric Brain Injury Laboratory at the Spinal Cord and Brain
Injury Research Center.

In this issue, you'll also read how a team of scientists led by our pediatric neurosurgeon, Manish N.
Shah, MD, developed a wearable device that uses night-vision goggle technology, near-infrared light, and
high-resolution detectors to image awake infants with brain disorders. Cap-based transcranial optimal
tomography (CTOT) is the first whole-brain functional imaging device that does not require an infant to
be put under anesthesia.

Our entire team would like to thank Jason, Kristi, and L.J. Borchardt for sharing their stories. L.J. un-
derwent selective dorsal rhizotomy at the age of 15 with Dr. Shah, who is director of the Texas Compre-
hensive Spasticity Center at UTHealth Neurosciences. The family also benefited from the new pediatric
inpatient unit, which opened last December at our sister hospital, TIRR Memorial Hermann.

A special thanks to Hailee Nail and Alexis Shelly for sharing their experiences. Hailee was the first
patient enrolled in a single-center trial of fetoscopic myelomeningocele repair using a patch made of
cryopreserved human umbilical cord. Her daughter Lily was born with normal leg movement after repair
of a small defect by the team of Stephen Fletcher, DO, a member of our pediatric neurosurgery team, and
Kuojen Tsao, MD, co-director of The Fetal Center at Children’s Memorial Hermann Hospital. Alexis,
who worked on the media relations team at UTHealth, was reunited with Dr. Fletcher 30 years after her
surgery for occipital encephalocele.

Four novel studies underway at UTHealth seek to improve the outlook for children with recurrent
malignant brain tumors. In our research section, we also report on the work of Rachael Sirianni, PhD,
and her lab team to encapsulate drugs within biocompatible and biodegradable nanoparticles that serve as
carriers to prolong drug action and target specific tissue sites. Her work, funded by the National Institutes
of Health, complements the research we're doing in the four single-center trials.

Our belief that unity is strength moved Children’s Memorial Hermann Hospital up 10 positions in
the 2020 U.S. News and World Report annual rankings of children’s hospitals providing neurology and
neurosurgery care in the United States. That’s just the beginning.

We hope you find the articles in this issue of the Pediatric Neuroscience Journal useful in your practice.
If you have questions about any of our programs, please contact us directly.

il g,

David I. Sandberg, MD, FAANS, FACS, FAAP

Professor and Director of Pediatric Neurosurgery

With best wishes,

Dr. Marnie Rose Professorship in Pediatric Neurosurgery
Department of Pediatric Surgery and Vivian L. Smith Department of Neurosurgery

McGovern Medical School at UTHealth, Children’s Memorial Hermann Hospital
and Mischer Neuroscience Institute at Memorial Hermann-Texas Medical Center

Co-director, Pediatric Brain Tumor Program
The University of Texas MD Anderson Cancer Center
713.500.7370
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Tackling Intraventricular Hemorrhage and

Hydrocephalus: A Pediatric Neurosurgeon-
Scientist Joins McGovern Medical School and
UTHealth Neurosciences

Brandon A. Miller, MD, PhD, FAANS, has an interest in pediatric brain

injury that dates back to his time as a student laboratory technician in

the Division of Pediatric Neurosurgery at Washington University in

St. Louis, where he received his undergraduate degree in biology.

ixteen years later, during his pediatric neu-
S rosurgery fellowship at the same institution,

he had an opportunity to delve deeper when
he treated neonates who had suffered intraven-
tricular hemorrhage (IVH), many of whom had
post-hemorrhagic hydrocephalus.

“During my fellowship, I became more

Brandon A. Miller, MD,
PhD, FAANS

Assistant Professor,
Department of Pediatric Surgery

interested in the long-term management of
Division of Pediatric Neurosurgery

children with IVH, and I wanted to find ways to
improve their care,” says Miller, who joined the
Department of Pediatric Surgery and the Vivian L.
Smith Department of Neurosurgery at McGovern
Medical School at UTHealth in July 2021 as an
assistant professor. “Premature infants are at risk
for IVH because the blood vessels in their brains
are especially fragile. For many medical problems,

McGovern Medical School at
UTHealth

there are very clear right treatment answers based
on experience and the literature, and it’s our job
as physicians to guide patients and families to that
decision. At other times, as is the case with IVH
and hydrocephalus, the answers are not always
clear, and its our job to develop the best solution.
That’s why I do research.”

Millers research lab at McGovern Medical
School is focused on ways to prevent or mitigate
brain injury in intraventricular hemorrhage and
post-hemorrhagic  hydrocephalus. He brings
to UTHealth a National Institutes of Health
K08 Clinical Investigator Award focused on
reversing inflammatory microphage activation
as a treatment for [IVH. The goal is to develop
nonsurgical therapies to reduce brain injury in
children with IVH.

Miller has been involved in both clinical
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medicine and  basic  science  research

simultaneously for more than 20 years. He
joined UTHealth from the University of
Kentucky Departments of Neurosurgery and
Neuroscience, where he was director of the
Pediatric Brain Injury Laboratory at the Spinal
Cord and Brain Injury Research Center and co-
director of the MD/PhD program. He received
his PhD in neuroscience at The Ohio State
University in 2007 and his MD from same
institution in 2009. He completed residency
training in neurosurgery at Emory University
School of Medicine in 2016 and pediatric
neurosurgery training in 2017.

“While working on my PhD, I became
interested in how developing brain cells respond
to injury. That work in graduate school guides
my scientific research today,” he says. “The
developing brain is a unique organ with an
increased capacity to recover. We're trying to
understand how it responds to injury, and
whether certain therapies may be especially
effective in the developing brain. The immune
cells in the developing brain play an important
role in normal development, but are adversely
affected by IVH and hydrocephalus. One of our
goals is to reduce the deleterious affect of IVH
on the brain’s immune system so that normal
development can continue.”

In ongoing studies, Miller is testing an
antioxidant therapy to reduce brain injury
after IVH and in hydrocephalus. “We can treat
hydrocephalus with a shunt, but even when
the condition is well managed, many patients



3hrs 24 hrs

Control
Cortex (A)
IVH
Control

White
Matter 0
IVH

do not fully heal,” he says. “We think patients
with post-IVH hydrocephalus are injured by
the initial brain bleed, which results in oxidative
stress. Our experiments in a cell culture system
of developing brain cells have shown that certain
medications already approved for other purposes
may reduce the harmful effects of IVH. We're
continuing our work to develop clinically safe
therapies for eventual clinical trials for neonates
that would include long-term neurocognitive
follow-up testing in NICU graduates.”

At McGovern Medical School and Children’s
Memorial Hermann Hospital, Miller has joined
forces with the pediatric neurosurgery team,
including David 1. Sandberg, MD, FAANS,
FACS, FAAD, professor and director of pediatric
neurosurgery, who holds the Dr. Marnie Rose
Professorship in Pediatric Neurosurgery; Manish
N. Shah, MD, FAANS, associate professor in
the Division of Pediatric Neurosurgery, William
J. Devane Distinguished Professor, and director
of pediatric epilepsy and spasticity surgery at
McGovern Medical School, who also directs
the Texas Comprehensive Spasticity Center at
UTHealth Neurosciences; and Stephen Fletcher,
DO, associate professor of pediatric neurosurgery.
He will also collaborate with Charles S. Cox, Jr.,
MD, George and Cynthia Mitchell Distinguished
Chair in Neurosciences, director of the Pediatric
McGovern  Medical

Trauma Program at
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School and Childrens Memorial Hermann
Hospital, and director of the Pediatric Surgical
Translational Laboratories and Pediatric Program
in Regenerative Medicine at UTHealth.

“I'm excited to be part of an established
pediatric neurosurgery team with a record
of good outcomes,” Miller says. “We've seen

Data from Miller
laboratory shows immune
cell activation (labeled
with IBA1) concentrated
in the brains white matter
3 hours and 24 hours after
IVH (Panel D).

“While working on my PhD, | became interested in how developing brain cells
respond to injury. That work in graduate school guides my scientific research
today. The developing brain is a unique organ with an increased capacity to
recover. We're trying to understand how it responds to injury, and whether

certain therapies may be especially effective.”

parallels between data from children with
hydrocephalus and children with traumatic brain
injury. Partnering with Dr. Cox and his pediatric
trauma group will complement my research in
IVH and hydrocephalus. I'm also pleased to
be working at a hospital that houses one of the
country’s busiest Level 1 trauma centers because
of my long-standing interest in neurotrauma.
“The goal of my research is better medical
and surgical therapy for kids with IVH and hy-
drocephalus,” he adds. “UTHealth physicians
are conducting clinical trials that will change
the future of pediatric neuroscience care. I'm
excited to be practicing in an environment
where scientific knowledge is being translated
to clinical care that helps patients achieve the

best possible quality of life.”
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A Pediatric Neurosurgeon Teams Up with

Scientists to Develop a Novel Imaging Device

for Infants with Brain Disorders

Using night-vision goggle technology, near-infrared light, and high-

resolution detectors, a team of scientists and a pediatric neurosurgeon
at McGovern Medical School at UTHealth have developed a wearable

imaging device for awake infants with brain disorders.

( : ap-based transcranial optimal tomography
(CTOT) is the first high-resolution,
whole-brain functional imaging device

that does not require an infant to be put under

anesthesia.!

“The precise imaging we gain with CTOT
helps us accurately diagnose the severity of a baby’s
brain injury and identify the ideal treatment
to optimize quality of life throughout child-
hood,” says Manish N. Shah, MD, FAANS,
associate professor in the Division of Pediat-

Manish N. Shah, MD,
FAANS

Director of Pediatric Spasticity
and Epilepsy Surgery

Director of Texas Comprehensive
Spasticity Center

William J. Devane Distinguished
Professor

Associate Professor,
Department of Pediatric Surgery
Division of Pediatric Neurosurgery
McGovern Medical School at
UTHealth

ric Neurosurgery and William ]. Devane Dis-
tinguished Professor at McGovern Medical
School and practitioner with UT Physicians
Pediatric Surgery clinics in Memorial City and
at the Texas Medical Center. Shah is also di-
rector of the Texas Comprehensive Spasticity
Center at UTHealth Neurosciences.

Disorders such as cerebral palsy, birth-related
stroke, and epilepsy affect an infants brain de-
velopment. In the United States, approximately
10,000 babies are born each year with cerebral
palsy, and about 470,000 children have epilepsy
and other seizure disorders. Before CTOT, there
was no way to accurately capture brain activity to
quantify the severity of these conditions without
putting the infants under anesthesia for MRI or
PET scans.

“Imaging helps us understand which parts of
the brain are not functioning normally, which
is critical for localizing a seizure focus in epi-
lepsy and understanding brain dysfunction in
neurological disease,” says Shah, who holds the
William ]. Devane Distinguished Professorship
at UTHealth and is director of pediatric spastic-
ity and epilepsy surgery at Children’s Memorial
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Hermann Hospital. “In addition to requiring
anesthesia, MRI and PET scans are expensive.
We wanted to find a new and better way to get
the kind of functional brain mapping we need
for diagnosis and treatment.”

To create the cap, which babies can wear bed-
side while in a caregiver’s arms, Shah teamed up
with Eva Sevick-Muraca, PhD, professor and
director of the Center for Molecular Imaging at
the Brown Foundation Institute of Molecular
Medicine for the Prevention of Human Diseas-
es at UTHealth, and Banghe Zhu, PhD, assis-
tant professor with the center, who has a broad
background in instrumentation development for
preclinical and clinical near-infrared fluorescence
imaging studies.

“The cap is put on the child and harmless
near-infrared light is passed through from one side
and collected on the other side of the cap. Our
sensitive detector system uses the collected light
to build a 3D high-resolution picture of brain ac-
tivity,” Shah says. “When we know which part of
the brain is not functioning, we can either remove
it in infants with epilepsy who qualify for surgery,
or stimulate it in children with epilepsy, cerebral
palsy, Parkinson’s disease, or depression. Better di-
agnosis yields more precise treatment and an im-
proved outcome for the patient.”

Shah took the idea of an imaging cap to
Sevick and Zhu. “We needed to find a way to
detect very weakly transmitted near-infrared
light and avoid interference. To solve the prob-
lem, we adapted night-vision goggle technolo-
gy used by the military to detect near-infrared
heat signatures,” says Zhu, the lead biomedical
optical engineer on the project.



Sevick, who oversaw the project using tech-

nology she had previously developed for other
health care applications, says the laser light is
harmless for infants. “Using the light transmit-
ted across the brain of newborns, Dr. Zhu ap-
plies a mathematical algorithm to create a map
of light-absorbing hemoglobin levels, which
provides clinical information about brain in-
jury,” says Sevick, the Nancy and Rich Kinder
Distinguished Chair in Cardiovascular Disease
Research at McGovern Medical School. “No
one has ever before created an optical device
sensitive enough for this kind of quick imaging
across the brain. It took nearly three years of
developing prototypes, trial and error, and close
communication with Dr. Shah
for the cap to achieve whole-
brain imaging in a clinical set-
ting. It’s rare for ideas to go from
bench to bedside so quickly and
successfully. Success requires a
physician who is patient with
the quirks of engineers and at
the same time maintains a pri-
mary focus on clinical care.”

The device opens the door for
physicians and researchers to rev-
olutionize diagnosis and treat-
ment of movement disorders
such as cerebral palsy. “Our next
step is to make an even higher
resolution device and continue
collecting data from children
with strokes and epilepsy to
better understand the diseases,”
Shah says.

The project was funded by
grants from the Memorial Her-
mann Foundation and a Men of
Distinction award given to Shah
for excellence in community |
achievement. In a new study l '

funded by an R21 grant from the National In-
stitute of Neurological Disorders and Stroke,
co-principal investigators Shah and Sevick, along
with Zhu, are assessing fluorescence-based cere-
brospinal fluid in an animal model using the
whole-brain optical imaging technology. The
study, which is funded for two years, began in
October 2020.

“I envision this becoming a larger study that
will help us understand how cerebrospinal fluid
flows in various animal models of hydrocephalus
and eventually in humans,” Shah says.

'Zhu B, Sevick-Muraca EM, Nguyen RD, Shah MN. Cap-Based
Transcranial Optical Tomography in an Awake Infant. IEEE Transac-
tions on Medical Imaging. 2020 Nov;39(11):3300-3308.

¥

Manish N. Shah, MD,
holds the patient while the
Cap-based Transcranial
Optical Tomography
captures whole-brain

imaging in minutes.
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A Fresh Start for L.]. After Selective

Dorsal Rhizotomy

Cerebral palsy is the most common cause of motor disability in
childhood, according to the U.S. Centers for Disease Control and
Prevention, with symptoms ranging from a mild gait abnormality to

severe total body involvement. Regardless of the level of disability,

the natural history of untreated cerebral palsy (CP) may be marked

by progressive deterioration.

CC hildren are quite variably affected,
‘ but even mild untreated CP leads to
painful contraction of the muscles.

Prolonged muscle contraction causes spasticity.

Every time the child hasa growth spurt, it produces
hip, knee, and ankle pain,” says Manish N. Shah,
MD, FAANS, associate professor in the Division
of Pediatric Neurosurgery at McGovern Medical
School at UTHealth and director of the Texas

Manish N. Shah, MD,
FAANS

Director of Pediatric Spasticity
and Epilepsy Surgery

Director of Texas Comprehensive

Spasticity Center . ..
Wilam J. Devane Distnguished Compreben51ve“8pmt1c1w Center at UTHealth
Professor Neurosciences. “L.J. Borchardt came to us as a

Associate Professor,
Department of Pediatric Surgery
Division of Pediatric Neurosurgery

McGovern Medical School at
UTHealth

minimally affected 14-year-old who could walk
on his own, but he had pain and some activity
limitations. He met all the criteria for success in
selective dorsal rhizotomy (SDR): the spasticity
was limited to his legs, he had good trunk control
and no previous orthopedic procedures, he could
tolerate physical and occupational therapy, and he
had strong family support.”

The
sections problematic nerve roots in the spinal
cord. Performed on well-selected patients with
the right surgical hands, SDR provides an
immediate permanent reduction in spasticity

neurosurgical  procedure  selectively

and offers children who follow a program of
intensive postoperative therapy the potential to
walk independently.

“L.J. has always been very high functioning,
but his right knee was starting to turn in, caus-
ing some pain,” says his mother Kristi Borchardt.
“The more research we did, the more we under-
stood that the taller he grew, the more the spas-
ticity would keep him from turning his knee out.

06 PEDIATRIC NEUROSCIENCE JOURNAL

The twisting would continue, and later in life he
would have more pain and would likely need as-
sistance with mobility.”

The Borchardts came to Shah through Dallas
neurologist Janice Brunstrom-Hernandez, MD,
an outspoken advocate for people with cerebral
palsy who lives with CP herself and faces many
of the same challenges her patients face. It was
Dr. Jan, as her patients call her, who suggested
SDR surgery for L.J.

“After our initial meeting with Dr. Jan, we be-
gan our research,” Borchardt says. “When you
hear about SDR and learn what the surgery in-
volves, you realize that its a huge life decision.
L.J. was headed toward adulthood with pain and
mobility issues. We read about other patients
with CP who had the surgery, and they all said
they wish they had done it earlier. Dr. Shah con-
nected us with a mom, dad, and daughter who
were willing to talk with us about their experi-
ence. Their daughter was the same age as L.].,
with a similar level of CP. She told us that the
surgery had changed her life, and that it would
change ours as well. Having that conversation
made a huge difference for us as a family.”

Patients who undergo SDR must commit to
intensive therapy for a year following the surgery.
“Typically children with spasticity become weak.
Most are already in physical and occupational
therapy for cerebral palsy,” says Shah, who holds
the William ]. Devane Distinguished Profes-
sorship at UTHealth and is director of pediat-
ric spasticity and epilepsy surgery at Children’s



Memorial Hermann Hospital. “L.J. was using
his spasticity and stiff muscles and joints to walk.
If we took the spasticity away, he would have to
relearn how to walk using a normal gait pattern.
At the Texas Comprehensive Spasticity Center,
we've been able to reduce drastically the work
our patients have to do in therapy. We use a sin-
gle incision at one level of the spine and cut 75 to
80 percent of the nerve rootlets. Most neurosur-
geons use longer incisions and cut only about 30
percent of the rootlets. Evidence shows that this
30-percent approach often fails in the long term,
with a return of the spasticity. It’s a one-shot pro-
cedure with no room for revision if it fails.”

The Decision to Wait a Year

The surgery was originally scheduled for 2020,
but at age 14, L.J. was not ready to make the
commitment to postoperative therapy. He had
been in therapy for four years when he was
younger and more recently, was working out at a
gym with a professional trainer.

“There’s a huge difference between the re-
sponse of a teenager and a much younger child,”
says Jason Borchardt, L.].’s father. “A seven-year-
old might participate in therapy willingly be-
cause you asked, but a teenager has to decide for
himself to make the commitment. We had many
conversations about the potential outcome and

how much ot a lite-changing experience it could
be for L.J. By the time he was 15, his mind was
made up and he was ready.”

Shah took L.J. to the OR at Children’s Me-
morial Hermann Hospital in February 2021.
After a three-day stay at the hospital, he was
transferred to TIRR Memorial Hermann’s pe-
diatric inpatient unit.

“Thanks to the expertise of the TIRR Memorial
Hermann team, children who undergo SDR
surgery are walking sooner and less painfully,”
says Shah, the leading neurosurgeon in the area
for selective dorsal rhizotomy. “We have high
hopes for these kids. If we can treat them at the
appropriate time, we can reduce the societal
burden of CP enormously. They can become
independent, have careers and families, and
enjoy a huge improvement in quality of life.”

Three Weeks at TIRR Memorial Hermann

L.J. was admitted to the new pediatric inpatient
unit at TIRR Memorial Hermann on February
11, 2021, under the care of pediatric physiat-
rist Stacey Hall, DO, assistant professor in the
Department of Physical Medicine and Rehabil-
itation at McGovern Medical School. “TTRR
Memorial Hermann exceeded all of my expec-
tations, which already were very high,” Jason
Borchardt says. “The detail they put into his care

Selective dorsal rhizoromy
(SDR) is a neurosurgical
procedure that selectively
destroys problematic nerve

roots in the spinal cord and is

most often done in children

1o relieve the symptoms of
spastic diplegia or spastic
hemiplegia.
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was amazing. He did physical therapy, occupa-
tional therapy, recreational therapy, and music
therapy. They did a fabulous job of finding out
what his interests are and using them to design a
rehab program especially for him.”

Hall says SDR patients follow a standard proto-
col, which the therapy team personalizes to their
interests. “L.J. loved being outdoors and had a
passion for archery and bow hunting,” she says.
“We created a program that would make his reha-
bilitation meaningful and more fun. For instance,

“L.J. has always been very high functioning, but his right knee was starting
to turn in, causing some pain. The more research we did, the more we
understood that the taller he grew, the more the spasticity would keep him
from turning his knee out. The twisting would continue, and later in life he
would have more pain and would likely need assistance with mobility.”

TIRR is a registered trademark
of the TIRR Foundation.

we worked on his posture while he held a bow and
arrow. He used our Nerf gun to practice shooting
at different targets. During his three-week stay, he
advanced from shooting from a wheelchair to tar-
get practice in a standing position.”

The Borchardts were impressed with their son’s
rehabilitation program. “In music therapy, they
worked on his posture while he was playing the
guitar,” Jason Borchardt says. “Recreation and
music therapy added so much to their incredible
physical and occupational therapy programs. The
Child Life specialist provided emotional support
and made sure the kids were involved and happy.
She bounced in and out of his therapy sessions.
One time he was doing lunges, and she was do-
ing them with him. That kind of interaction
makes a huge difference. The whole team is top
notch. You can tell they really care about their
patients. As happy as we were to be going home,
it was hard to leave and very emotional because
of the relationships we formed and how far he
came in such a short period of time. You can’t
help but love people like that.”

Hall also commends the TIRR Memorial
Hermann team. “We all have the same priority

08 PEDIATRIC NEUROSCIENCE JOURNAL

of taking care of our patients and their families
and making them part of our care team,” she
says. “After admission, we do an initial family
and patient meeting and discuss goals and ex-
pectations of care, and goals for discharge, so
that we're all on the same team working toward
the same goals.”

The pediatric inpatient team provides the
framework for rehabilitation, but it’s the patients
who do the work. “L.J. is a remarkable young
man. He’s a hard worker with an exceptional
spirit. He’s smart and dedicated, and he gave 100
percent every single day,” Hall says. “He’s our
dream patient. He did an amazing job.”

L.].’s current goals are to walk unassisted and
join the TIRR Memorial Hermann Peer Program.
The Peer Program provides encouragement to
individuals who have been hospitalized recently
and share similar life circumstances or challenges.
They provide support and encouragement, help
with skills training, and share information about
resources.

“Dr. Shah and his staff were outstanding as
well,” Jason Borchardt says. “Christy Hill is a
rock star. She has been available and helpful for
the last two years through our scheduling, wait-
ing, and rescheduling. All the way around, its
been a great experience, and I recommend it to
any parent with a child with cerebral palsy.”

Shah says TIRR Memorial Hermann is a good
mactch for the care provided at the Texas Compre-
hensive Spasticity Center. “We are not a surgery
factory. Each child with cerebral palsy has differ-
ent needs. We have many, many happy families,
thanks to the outstanding help of Christy Hill,
our clinical coordinator, who is a highly trained
physical therapist with expertise in cerebral pal-
sy. We offer patients a successful, dedicated team
with 100 percent follow-up. Now we have the
new pediatric inpatient unit at TIRR Memorial
Hermann, which is a big coup for the children of
our region.”
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Texas Comprehensive Spasticity Center Offers Families a One-Stop
Multidisciplinary Experience — Virtually

Resources available at McGovern Medical School at UTHealth have given physicians an opportunity to
communicate with their patients in new, more convenient ways.

At the Texas Comprehensive Spasticity Center at UTHealth Neurosciences, a multidisciplinary team
sees children with spasticity, movement disorders, or cerebral palsy, whose parents typically take them
to multiple providers for different opinions before making a treatment decision. Since its inception, the
team has gathered specialists together to provide carefully coordinated care in a single location.

“We were already at the forefront of virtual care in following patients who have undergone selective
dorsal rhizotomy, many of whom come from surrounding states,” says Manish N. Shah, MD, FAANS,
associate professor in the Division of Pediatric Neurosurgery and director of the Texas Comprehensive
Spasticity Center. “When UTHealth implemented InTouch to minimize our risk of exposure to the virus,
it allowed us to continue our group evaluations with multiple clinicians on a video call, each safely in
their own space, with parents at home with their child. Many of our kids are medically fragile. Some use
wheelchairs or require transport by ambulance. It's a challenge for parents to get to physician offices
under the best of circumstances. Virtual visits are especially valuable now.”

Virtual visits via InTouch also allow home therapists and home nurses to share their input during the
video call. “The pandemic has done that one small favor for us - advanced our video capability. We have
found it to be very helpful, and families from out of town appreciate not having to drive to Houston and
stay in a hotel,” Shah says.

Christine Hill, PT, clinical coordinator at the Texas Comprehensive Spasticity Center, points to an ad-
ditional benefit. “It’s difficult for children to move freely in a small exam room,” she says. “If we can see
them active at home, we can better evaluate their ability to crawl and walk. Parents can take their kids
outside, and we can watch them play when they don’t know they're being observed. It gives us a broader
look at them in motion.”

Once Shah and his colleagues determine that a child would benefit from a virtual visit, Hill works with
parents to schedule it. “They download the InTouch app from the app store, and our office sends them
an invitation with a link for a secure HIPAA-compliant patient visit,” she says. “They click the link, and we
initiate the visit. We also can add other participants, including family members, multiple physicians, and
the home care team.”

PEDIATRIC NEUROSCIENCE JOURNAL (09



Ramesha Papanna,
MD, MPH

Associate Professor,
Department of Obstetrics,
Gynecology, and Reproductive
Sciences

Director, Fetal Intervention
Fellowship

McGovern Medical School at
UTHealth

Stephen Fletcher, DO

Associate Professor,
Department of Pediatric Surgery
Division of Pediatric Neurosurgery

McGovern Medical School at
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Toward a Safe Method of Minimally Invasive
Myelomeningocele Repair

Oklahoma resident Hailee Nail, 19, is the beneficiary of more than

a decade of research conducted at The University of Texas Health
Science Center at Houston (UTHealth) and The Fetal Center! at
Children’s Memorial Hermann Hospital.

ail delivered her daughter, Lily,
Nvaginally at 39 weeks of pregnancy

on Dec. 8, 2020, as the first patient
enrolled in a single-center trial of fetoscopic
myelomeningocele repair of small defects at
McGovern Medical School at UTHealth.

The study is led by Ramesha Papanna,
MD, MPH, and Stephen Fletcher, DO,
associate professor in the Division of Pediatric
Neurosurgery at McGovern Medical School at
UTHealth. Papanna is an associate professor of
maternal-fetal medicine who is internationally
recognized for his research on improving
outcomes following fetal intervention and
investigating methods for the prevention of
preterm delivery. “Our primary outcome
measure for the fetoscopic patch study is
successful surgical closure of the spina bifida
defect with a watertight patch thatapproximates
native tissue and allows for the natural growth of
the spinal cord,” Papanna says. “The procedure
differs from in-utero repair, which requires
a large incision on the uterus and delivery by
cesarean section. Instead, we repair the spina
bifida defect in two layers through three small
incisions in the uterus using a fetoscope, a high-
resolution camera, and tiny surgical tools. The
first layer is closed using the NEOX® Cord
1K patch as a meningeal patch placed over
the spinal cord, followed by a second layer of
primary closure of the skin. Mothers undergo
vaginal delivery, unless there is an obstetrical
indication for delivery by C-section.”

Developed by Amniox Medical, Inc., a subsidi-
ary of TissueTech, Inc., a biotechnology company

10 PEDIATRIC NEUROSCIENCE JOURNAL

in Florida, the NEOX Cord 1K patch is cryopre-
served human umbilical cord (HUC) and amni-
otic membrane manufactured by devitalizing all
living cells while retaining the extracellular matrix
and growth factors/cytokines within. Extensive
laboratory and clinical research on a number of
ocular indications has shown that birth tissue that
includes amniotic membrane and umbilical cord
helps manage inflammation in wounds, facilitates
cell proliferation, and creates an environment for
tissue regeneration.

The study, the first to use a meningeal patch to
cover the spina bifida defect, will enroll 15 patients
ages 18 and older, who, like Hailee Nail, have a
singleton pregnancy, a defect of 4 centimeters or
less, and no preterm birth risk factors. Participants
also must meet other study qualifications.

A digital image of the fetal repair site is cap-
tured immediately after the repair, and three
blinded reviewers assess repair efficacy after
birth. Reviewing neurosurgeons are Arthur Day,
MD, McGovern Medical School and UTHealth
Neurosciences in Houston; Bradley Edward We-
prin, MD, UT Southwestern Medical Center in
Dallas; and John Honeycutt, MD, Cook Chil-
dren’s Health Care System in Fort Worth.

Patients referred to UT Physicians, the clinical
practice of McGovern Medical School, and The
Fetal Center at Children’s Memorial Hermann
Hospital who intend to undergo open in-utero
spina bifida repair will be offered and screened
for the alternative minimally invasive approach.
Women who participate in the study must agree
to deliver at Children’s Memorial Hermann
Hospital.



Lily Nail was delivered

Sept. 1, 2020, at Childrens
Memorial Hermann
Hospital with a back that
looked normal, no hindbrain
herniation, and normal leg

movement.
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“We published promising preclinical data and
rigorously tested our techniques before taking fe-
toscopic repair to humans,” Papanna says. “Our
research is changing the way we approach spina
bifida to improve closure, reduce scar tissue for-
mation, reduce neurological deficits, and improve
function. With this trial we hope to show that the
cryopreserved human umbilical cord patch opti-
mizes long-term outcomes for these kids.”

Designing a Regenerative Patch for
Open In-Utero Repair

Initially, the NEOX Cord 1K was used as a skin
patch when primary skin closure of the spina
bifida defect was not possible. Made from do-
nated HUC of healthy newborns, the patch
has been used for the repair of large defects in
three cases performed by UTHealth surgeons
at Children’s Memorial Hermann Hospital. All

“We published promising preclinical data and rigorously tested our
techniques before taking fetoscopic repair to humans. Our research is
changing the way we approach spina bifida to improve closure, reduce scar
tissue formation, reduce neurological deficits, and improve function.”

12

cases were approved by the U.S. Food and Drug
Administration Expanded Access Program, The
Fetal Center at Children’s Memorial Hermann
Hospital, and the UTHealth Institutional Re-
view Board prior to surgery. Patients underwent
surgery performed by KuoJen Tsao, MD, pro-
fessor of pediatric surgery at McGovern Medi-
cal School and co-director of The Fetal Center
at Children’s Memorial Hermann Hospital, and
Stephen Fletcher, DO, associate professor of pe-
diatric neurosurgery at the medical school. All
patients have good lower-extremity motor and
sensory function and two have been able to walk.

Fewer than half of the patients who undergo
open in-utero spina bifida repair with a patch
show improvement in spinal cord function,
based on the landmark Management of My-
elomeningocele Study (MOMS) long-term
follow-up study. For the past decade, Papanna
and Lovepreet K. Mann, MBBS, an assistant
professor in the Department of Obstetrics, Gyne-
cology, and Reproductive Sciences at McGovern
Medical School, and their research team have been
working to gain greater understanding of the lack
of complete benefit after fetal surgery. They test-
ed the cryopreserved HUC patch as a meningeal

PEDIATRIC NEUROSCIENCE JOURNAL

patch, overlaying the spinal cord below the skin
closure, to improve spinal cord function and re-
duce spinal cord tethering.

Preliminary data formulated in Papanna’s lab
led the researchers to collaboration with the
industry leader in regenerative matrices, Scheffer
C.G. Tseng, MD, PhD, a noted surgeon in
ocular surface reconstruction, who uses human
amniotic membrane and umbilical cord donated
by mothers of healthy infants to repair ocular
surface diseases. Tseng is the chief technology
officer and co-founder of TissueTech, Inc. The
research team believes that the HUC has the
potential to improve the quality oflife of children
and families with spina bifida, which can result
in paralysis, urinary and bowel dysfunction, and
mental retardation.

“After investigating many types of patches in
surgical animal models, we found that the HUC
could promote regeneration of the protective
layers around the spinal cord after surgery and
improve neurological function,” Papanna says.
“We have compared the HUC patch to conven-
tionally used methods in an effort to reduce scar
formation and improve spinal cord function at
and below the defect site.”

Papanna is the clinical lead principal investigator
in a multicenter study of open in-utero repair
of severe spina bifida using an investigational
new drug version of the HUC patch, TTAX02.
Developed by TissueTech, TTAX02 is nearly
identical to the commercially available NEOX
Cord 1K, which is widely used for chronic skin
ulcers and many other indications because its
innate regenerative properties facilitate faster
healing. In addition to McGovern Medical School
and The Fetal Center, participating centers include
the University of Colorado Denver; Children’s
Hospitals and Clinics of Minnesota; Fetal Care
Center Dallas in Medical City Children’s Hospital;
and the University of California, San Francisco.

Papanna’s current fetoscopic research builds on
his laboratory’s experience with cryopreserved
HUC for open in-utero spina bifida repair.
His findings have been published in multiple
peer-reviewed journals including the Journal of
Neurosurgery: Spine,! Journal of Pediatric Neu-
rosurgery, Prenatal Diagnosis,”> AJP Reports,*
Obstetrics & Gynecology,> and Ultrasound in
Obstetrics and Gynecology.6



The human umbilical cord patch used by researchers at McGovern Medical School

results in a spinal cord repair that appears more normal, with better function.

Neural placode dissection. Suture close the umbilical Primary closure of

cord as meningeal patch. the skin defect.
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Fetoscopic repair with the

human umbilical cord
patch is allowing babies
like Lily Nail to go full
term and have normal

bowel, bladder, and leg

Sfunction.

“The HUC patch acts as a watertight scaffold,
allowing native tissue to regenerate in an orga-
nized manner,” Mann says. “Preclinical data have
shown that the patch promotes organized cell
growth, resulting in a spinal cord repair that ap-
pears more normal with better function. It also
has anti-scarring and anti-inflammatory proper-
ties. Preventing the scarring could prevent spinal
cord tethering, a com-
mon problem with spina
bifida, which in turn can
prevent further damage
to the cord.”

Mann says the research
team is focusing on fur-
ther improving outcomes
by pushing the boundar-
ies of fetal wound heal-
ing through regenerative
repair. “If we can make
a small change and im-
prove the quality of life
for these children, we
have really accomplished
something,” she says.

Spina bifida is the most
common neural tube de-
fect in the United States,
affecting about 1,500 to
2,000 of the more than 4 million babies born in
the country each year, according to the National
Institute of Neurological Disorders and Stroke.
Associated disorders include hydrocephalus and
learning disability. An estimated 166,000 indi-
viduals with spina bifida live in the U.S.

“HUC could be a game changer for spina bi-
fida repair,” Papanna says. “Our ultimate goal is
to ensure that babies born with the disorder can
walk and lead normal lives. We also think HUC
will lead to new paradigms in fetal wound heal-
ing for other spinal defects and repairs.”

Currently, the research team is working to find
ways to optimize repair in utero and new ways
to deploy the patch over the defect site through
less-invasive means. “We've made progress at an
incredibly rapid pace,” he says. “Taking an idea
from the lab to human use typically takes about
a decade. We've been able to reduce that time by
more than half. We have a good system in place
with strong collaborators, all of whom have track
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records of success in their fields.”

“Dr. Papanna is a workhorse for UTHealth
and our efforts to further research in a very
fast-moving and competitive market,” Fletcher
says. “We see patients who come from across the
country, and when I ask them why they travel
so far, they say it’s because of the research we're
doing at UTHealth. We are leaders in the field,
and were moving forward deliberately to answer
every question.

“After spending nearly 40 years in the field of
neurosurgery, it seemed to me that the accepted
norm for most patients with open neural tube
defects was to have hydrocephalus, some degree
of weakness in the extremities, and bladder and
bowel disturbances,” Fletcher adds. “These prob-
lems have existed alone or in combination. What
a pleasure it is to see, after more than 100 of
these surgeries, an increasing number of patients
who have no detectable ambulation problems,
no hydrocephalus and, remarkably, have normal
bladder and bowel function.”

Lily Nail

Hailee Nail learned her baby had spina bifida on
Aug. 13, 2020, when she saw her obstetrician
in Tulsa, Oklahoma, for her 20-week anatomy
scan. “My OB-GYN told me that it would re-
quire surgery and gave me the names of several
centers, but he said he wanted me to go to Hous-
ton,” she says.

Nail arrived at The Fetal Center at Children’s
Memorial Hermann Hospital on Aug. 25 and
went through a four-day evaluation with mem-
bers of the UTHealth spina bifida surgery team.
“She came to us when our study of fetoscopic
repair using the NEOX Cord 1K patch had just
opened,” Papanna says. “She was 19, and it was
her first pregnancy. Her baby had a myelome-
ningocele sac, which allows for easier closure of
the skin. Fetoscopic repair will allow for vaginal
birth, and she can have more children in the fu-
ture with less concern for uterine rupture. We of-
fered her open in-utero repair or the opportunity
to enroll in the fetoscopic clinical trial.”

Nail asked a lot of questions and remembers
feeling well informed by Papanna and Fletcher,
whose role would be to reveal the spinal cord and
sew the patch in place over the small defect on
Lily’s lumbosacral joint. “I decided to go with



fetoscopic repair to give my daughter a better
quality of life,” she says.

The surgery was scheduled for Sept. 1, 2020.
“They opened my abdomen vertically from the
top of my belly button to midway down the pel-
vic bone,” she says. “When they got to the uter-
us, they drilled three holes in order to insert two
instruments and a camera. In the photos you can
see the patch being placed and skin being pulled
together and sewn up.”

After the surgery, which took six hours, three
and a half of which were devoted to the fetoscop-
ic repair, Nail returned to Oklahoma for two
months before traveling to Houston again to de-
liver at Children’s Memorial Hermann Hospital.

“My recovery was actually really good,” Nail
says. “I stayed in the hospital for five days and
stayed in a hotel room for two weeks after dis-
charge. I went for an ultrasound the first week
and second week, then flew home.”

Lily entered the world via vaginal birth. “In
the end, I had to be induced,” Nail says. “Lily
is amazing. Her bowel and bladder function are
good. She has great leg movement and kicks a
lot. 'm absolutely amazed at how awesome this
team is. ’'m not one for hospitals, but I loved my
care before, during, and after birth.”

Nail and her daughter will return to Houston
at 12 months after delivery in December 2021.
As participants in the clinical trial, they will be
back for follow-up exams for the next six years.

“The most important thing is that we work to-
gether very well as a team and were able to close
the defect,” Papanna says. “Other centers are us-
ing two ports to perform a myofascial closure,
moving muscle tissue over to the spinal cord and
then covering it with skin. We use three ports
and a high-resolution camera to place the human
umbilical cord patch and suture it to create a wa-
tertight closure that helps the spinal cord grow
and repair the site, reducing the potential for
tethering. The myofascial closure requires a dis-
section cut into the fetal muscle and sometimes
into the bone. This takes more time in the OR
and can cause bleeding and wound healing prob-
lems, resulting in a scar. We want to avoid that.
While most centers want to keep moms there for
the remainder of the pregnancy, our goal, after
we complete the clinical trial, is to send them
home for delivery.

“The amazing thing about Hailee is that she
was able to go full term with no complications
during pregnancy,” he says. “After we induced
her, she had 24 hours of labor and then a baby.
Lily’s back looked totally normal, with no cere-
brospinal fluid leakage. The skin had healed in
the uterus, she had no hindbrain herniation,
and her legs were moving. Although the HUC is
based on very strong preclinical data, we need to
complete the test of our methodology and com-
pare it to the more traditional approach. We're
now using it for myelomeningocele, and in the
future, we hope to expand its use to the most
severe form of spina bifida, myeloschisis.”

After completing 12 of the 15 cases required
by the Food and Drug Administration for the
HUC patch feasibility study, the researchers have
received approval to enroll a total of 25 patients
in the fetoscopic clinical trial. All participants
will be evaluated for long-term outcomes. The
fetal intervention team led by Papanna also has
received a $3.2 million RO1 award from the
National Institutes of Health to further their
preclinical research on new approaches to spina
bifida repair in utero.
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Novel Studies Seek to Improve Outcomes in
Children with Malignant Fourth Ventricular

Brain Tumors

Only a very small amount of the chemotherapeutic drugs given

systemically for the treatment of pediatric brain tumors actually reaches

the brain, due to the blood-brain barrier’s efficiency at excluding

the entry of most agents that circulate in the blood. As a result, the

current outlook for children with recurrent malignant brain tumors is

extremely poor.

ost clinical trials offer systemic

chemotherapy or radiation therapy,

both of which have side effects and
often fail in children with recurrent tumors.
To address this issue, David I. Sandberg,
MD, FAANS, FACP, FAAD, is leading four
single-center studies at McGovern Medical
School at UTHealth and Children’s Memorial
Hermann Hospital. All
novel therapies with the potential to improve

four investigate
outcomes for children with fourth ventricular
brain tumors, while avoiding systemic toxicity.
“Despite the advances we've made in pediatric
neuro-oncology, we're still seeing far too many
children die of malignant brain tumors. We
believe we can do better,” says Sandberg, professor
and director of pediatric neurosurgery and holder
of the Dr. Marnie Rose Professorship in Pediatric
Neurosurgery in the Department of Pediatric
Surgery and Vivian L. Smith Department of
Neurosurgery at McGovern Medical School.
According to the American Cancer Society,
about 500 children are diagnosed every year
with medulloblastoma, the most
common malignant brain tumor in
children. Current treatments expose
children to considerable toxicity,
and when tumors reoccur despite
treatment, survival rates are low.
Sandberg is hopeful that a nov-
el clinical trial of MTX110, a new
formulation of soluble panobinostat
from Midatech Pharma, will help
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patients overcome the devastating disease.

The clinical trial follows a successful study he
led in an animal model, which demonstrated
that MTX110 can be safely infused in the
fourth ventricle and can achieve drug levels
dramatically higher than intravenous or oral
administration of the same drug. The team
at McGovern Medical School found no
deficits
infusions in the preclinical study.

“Our objective was to test the safety and
pharmacokinetics of short-term and long-term

neurological after fourth-ventricle

infusionsof MTX110, achemotherapeuticagent
that inhibits the growth of medulloblastoma,”
Sandberg says. “In the animal study group there
were no MRI signal changes in the brainstem,
cerebellum, or elsewhere in the brain. In
addition, the cytoarchitecture of the brain
was preserved in all of the animals, with only
mild postsurgical changes.

“We are really excited about the promising
data from these experiments,” says Sandberg,

who is lead author of an article detailing results

MRI scan demonstrating catheter placement within the fourth
ventricle of the brain for infusion of MTX-110 in an animal model
developed by Sandberg.



in the Journal of Neurosurgery: Pediatrics.!
The pilot study, which has been approved by the
U.S. Food and Drug Administration, will enroll
five patients with recurrent medulloblastoma at
Children’s Memorial Hermann Hospital.

Combination Intraventricular Chemotherapy Pilot
Study, Infusion of 5-Azacytidine, and Infusion of
Combination 5-Azacytidine and Trastuzumab

Three additional trials of infusions into the fourth
ventricle or resection cavity of children and
adults with brain tumors are currently enrolling
at McGovern Medical School and Childrens
Memorial Hermann Hospital. All three build
on translational models of direct infusion of
chemotherapy into the fourth ventricle of the brain
in animal models, developed by Sandberg. None
involve simultaneous systemic chemotherapy.

In “A Combination Intraventricular Chemo-
therapy Pilot Study,” Sandberg and his research
team are investigating combined methotrexate
and etoposide infusions into the fourth ventricle
in children with recurrent posterior fossa brain
tumors. The trial is open to patients age 1 to 80
years with recurrent medulloblastoma, recurrent
ependymoma, or recurrent atypical teratoid/
rhabdoid tumors of the brain and/or spine.

“Our primary objective is to determine if
combination intraventricular infusions of these
two agents are safe and do not result in neu-
rological toxicity,” he says. “We are also assess-
ing the antitumor activity of these infusions in
the hope that they will yield even more robust
treatment responses than those observed in pre-
vious single-agent trials.”

Another trial involves infusion of 5-Azacytidine
(5-AZA) into the fourth ventricle or resection
cavity in children with recurrent posterior fossa
ependymoma. 5-AZA is a DNA methylation in-
hibitor that has been infused in an animal model
with no neurological toxicity while achieving sub-
stantial and sustained cerebrospinal fluid levels.

“Recent studies have demonstrated that DNA
methylation inhibitors are logical therapeutic
candidates for ependymomas originating in the
posterior fossa,” Sandberg says. “We've shown
in the laboratory that 5-AZA kills ependymo-
ma cells and hope to establish the safety of di-
rect administration of 5-AZA into the fourth
ventricle, and also demonstrate the clinical ef-
ficacy of these infusions. Low-dose infusions in
a pilot trial we conducted showed shrinkage of
some tumors in the brain. We are hopeful that
higher doses and more frequent dosing can lead
to even more robust responses.”

The 5-AZA study is open to patients age 1 to
80 years old with recurrent ependymoma that
originated in the posterior fossa of the brain.

Sandberg is also conducting a new intraven-
tricular chemotherapy pilot study of combina-
tion 5-Azacytidine and trastuzumab infusion
into the fourth ventricle or resection cavity in
children and adults. The study is open to pa-
tients age 1 to 80 years old with recurrent or
residual posterior fossa ependymoma.

“5-AZA has been safely infused into the fourth
ventricle in our previous clinical trial,” Sandberg
says. “Trastuzumab is a targeted antibody thera-
py of interest for the treatment of ependymoma
and has been safely infused intrathecally in chil-
dren. As with the other trials, there will be no
simultaneous systemic chemotherapy.”

Dr. Sandbergs research
involves infusions of
chemotherapeutic drugs
into the fourth ventricle
of the brain to achieve
high drug levels at the

site of tumor origin and

recurrence while avoiding

systemic toxicity.
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For more information
about the brain tumor
trials, email Bangning
Yu, RN, PhD, clinical trial
program manager, at
bangning.yu@uth.tmc.edu,
or phone 713-500-7363.

Using Nanotechnology for Delivery of
Chemotherapeutic Drugs Directly to the Brain

In developing novel treatments, Sandberg
works closely with bioengineer and research
scientist Rachael Sirianni, PhD, whose research
is focused on bringing novel nanomedicine ap-
proaches from the lab to the clinic to improve
outcomes.

“Many drugs are available to treat brain tu-
mors, but most do not go directly to the site
where they will provide the most benefit,” says
Sirianni, an associate professor in the Vivian L.
Smith Department of Neurosurgery and fac-
ulty member of The University of Texas MD
Anderson Cancer Center UTHealth Graduate
School of Biomedical Sciences. “We're working
on ways to circumvent these barriers and deliv-
er drugs directly to the tumors.”

Sirianni and her team encapsulate drugs within
biocompatible and biodegradable nanoparticles,
which serve as carriers to prolong drug action
and target specific tissue sites. “Early on scientists
discovered that nanoparticles have the capability
to slide between the spaces of a tumor’s vasculature
and selectively accumulate within the tumor,”
she says. “This enhanced permeation retention
enables nanoparticles to deliver encapsulated
drugs preferentially to large tumors that are
highly vascularized. But there are some tumors or
parts of tumors that do not receive a good blood
supply. Drug delivery to these tumors remains a
challenge.”

Pediatric brain tumors tend to metastasize
along the surfaces of the brain and spinal cord.
“This leptomeningeal metastasis is difficult to
treat,” she says. “Instead of delivering nanopar-
ticles intravenously, were working toward ad-
ministering them directly to the cerebrospinal
fluid, which moves across these lesions to de-
liver more drug with less overall toxicity. We're
engineering nanoparticles to possess the right
properties to accumulate selectively within
these metastatic lesions.”

Because the polymers her laboratory uses are
nontoxic and readily cleared by the body, de-
grading over weeks to months, there is potential
to design new, safer chemotherapy for patients.

In May 2019, Sirianni was awarded a five-year,
$2.7 million RO1 grant by the National Institute
of Neurological Disorders and Stroke to design
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nanoparticles that can target drug delivery to
leptomeningeal metastases in pediatric medullo-
blastoma. Her laboratory is evaluating the safety
and efficacy of these new approaches and testing
whether delivery of drugs from nanoparticles can
reduce the radiation dose needed to treat metas-
tases. In July 2019, she received a second five-
year, $4.5 million RO1 from the Eunice Kennedy
Shriver National Institute of Child Health and
Human Development to study intrathecal deliv-
ery of radiation-sensitizing nanoparticles in pedi-
atric neuro-oncology.

Many drugs succeed in preclinical models but
fail in the clinical setting. Sirianni is investigating
why they fail to translate to human use. “Often
there’s an incomplete understanding of what is
limiting the drug’s potential,” she says. “It may be
that the human tumor responds differently to a
drug than it did in an animal model, or that the
tumor grows differently in a human. We gather as
much information about drug delivery as possible
in the preclinical setting in multiple species to de-
termine the safest and most effective dose, so that
Dr. Sandbergs clinical trials are based on rigorous
study of how the drug functions.

“If we understand a drug’s limitations, we
can engineer the nanoparticle to enhance deliv-
ery, prolong drug presence, and improve safety,”
Sirianni says. “When you deliver a drug to the
cerebrospinal fluid moving across the brain and
spinal cord, it doesn’t automatically go where you
want it to go. A drug might be very effective near
the injection site, but maybe you want to treat a
tumor further away. You have to find the drug
that has the capability to do that — or engineer a
drug to accomplish your goal. Through our col-
laboration, were asking and answering questions
that ensure that drugs are delivered to the right
place at the right time in the right amount. Every
scientist is doing science to improve something.
As a preclinical, translational scientist, I'm grateful
for the opportunity to work closely with a clini-
cian to help identify and solve clinical problems.
We expect our studies to advance new nanotech-
nology toward the clinic for better treatment of
pediatric brain tumors.”

! Sandberg CI, Kharas N, Yu B, Janssen CE Trimble A, Ballester LY,

Patel R, Mohammad AS, Elmquist WE Sirianni RW. High-dose MTX
110 (soluble panobinostat) safety administered into the fourth ventricle
in a nonhuman primate model. | Neurosurg Pediatr. 2020 May 1:1-9.
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Pediatric Neurosurgeon Reunites
with Former Patient-Turned-Colleague

After Three Decades

When Kathy Shelly recalls the planning involved in scheduling
her 20-week anatomy ultrasound so that her husband, Don Shelly,
could also attend the appointment 31 years ago, she says she’s
grateful she was not alone. The couple was told that their baby, who
they would soon learn was a girl, would likely never walk, talk, or
have a meaningful life.

Alexis Shelly had an occipital encephalocele, a
rare congenital neural tube defect manifested as
a gap in her occipital bone through which brain
matter protruded. Advised by their obstetrician
to terminate the pregnancy, the couple sought
the advice of Stephen Fletcher, DO, associate
professor in the Division of Pediatric Neurosur-
gery at McGovern Medical School at UTHealth,
who agreed to operate.

“There were no guarantees that the surgery
would succeed or that Alexis would meet her de-
velopmental milestones,” Fletcher says. “But we
wanted to try.”

Shelly underwent her first surgery at the age
of five weeks at Children’s Memorial Hermann
Hospital, during which Fletcher folded the her-

niated portion of her brain into the skull. “Many  dancing through life,” Kathy Shelly says. Together with her
surgeons consider the excess tissue nonfunction- Shelly met all of her developmental milestones, parents, Shelly reunited
ing, but my aim is to keep as much of the brain  making the A-B honor roll in high school and i1/ Flercher ousside of
tissue as intact as possible,” he says. graduating from Houston Baptist University in  A/cGovern Medical School

Like many occipital encephalocele patients, 2012 with a degree in journalism. Shortly after 4/ (/7 Healsh for 1he
Shelly developed hydrocephalus shortly after the  she turned 30, Shelly joined the Media Relations first time in nearly three
surgery, and Fletcher placed a ventriculoperito- team at UTHealth, covering neuroscience jecudes.
neal shunt nine days later to divert excess cere- and promoting the work of the pediatric
brospinal fluid into the abdomen. She under- neurosurgeon who saved her life. When Fletcher
went her third neurosurgery to replace the shunt  recognized her name after their first email
at the age of four months, and by the time she correspondence, he was thrilled. “To hear from
was 19 months old, she was walking and talking.  a patient three decades later who exceeded every

Her parents enrolled Shelly in dance classes to  expectation was a wonderful surprise.”
improve her coordination, and she fell in love ~ When Shelly reunited with Fletcher in person,
with it. “I remember watching her at one of her  she expressed her gratitude. “Thank you feels so
recitals years ago and thinking, ‘Here is my baby, insignificant, but there are no other words, just
who was told shed never be able to walk or talk,  thank you,” she said.
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News of Note

Children’s Memorial Hermann
Hospital Moves Up in U.S.
News Rankings of Pediatric

Neuroscience Programs

Children’s Memorial Hermann Hospital moved
up 10 positions in the 2020 U.S. News & World
Report annual rankings of children’s hospitals
providing neurology and neurosurgery care in
the United States. The rankings are based on a
detailed clinical survey that includes scores in
patient care, patient safety, outcomes, nursing,
advanced technology, and reputation.

The annual Best Hospitals specialty rankings
are meant for patients with life-threatening or
rare conditions who need a hospital that excels
in treating complex, high-risk cases. The survey’s
strict eligibility criteria ensure that only hospitals
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that regularly treat complex cases are included.

“It’s an incredible accomplishment to move
up 10 places in the U.S. News rankings,” says
David 1. Sandberg, MD, FAANS, FACS, FAAD,
professor and director of pediatric neurosurgery,
who holds the Dr. Marnie Rose Professorship in
Pediatric Neurosurgery in the Department of Pe-
diatric Surgery and Vivian L. Smith Department
of Neurosurgery at McGovern Medical School
at UTHealth. “We're honored to be recognized.
Our primary motivations have always been ex-
cellent care for our patients, meaningful research
that moves pediatric neuroscience forward, and
training and mentoring new physicians. Its ter-
rific that the word is getting out nationally about
the great work were doing.”

In neuroscience, McGovern Medical School
and Children’s Memorial Hermann Hospital
are noted for their pediatric epilepsy, spasticity,
and fetal neurosurgery programs,

as well as innovative brain tumor
research. In the 2020 Best Hospi-
tals survey, Children’s Memorial
Hermann was ranked excellent in
advanced clinical services offered,
commitment to best practices and
quality improvement, nurse staff-
ing, low infection rates, adoption
of health information technology,
and enlisting families in structur-
ing care.

“We also ranked very high in
our success rate in controlling
epilepsy and survival after sur-
gery,” says Manish N. Shah, MD,
FAANS, associate professor in the
Division of Pediatric Neurosur-
gery, William J. Devane Distin-
guished Professor, and director
of pediatric epilepsy and spastici-
ty surgery at McGovern Medical
School, who also directs the Texas



Comprehensive Spasticity Center at UTHealth
Neurosciences. “Our track record of successful
outcomes in epilepsy surgery is a big compo-
nent of the ranking. All of our surgical patients
were seizure-free, based on our 2018 case data
and one-year delayed postoperative outcome
assessment.”

Manish N. Shah Receives
UTHealth Benjy F. Brooks,
MD, Outstanding Clinical
Faculty Award

Manish N. Shah, MD, FAANS, associate pro-
fessor of pediatric neurosurgery and William J.
Devane Distinguished Professor at McGovern
Medical School at UTHealth, is the 2020 re-
cipient of the Benjy E Brooks, MD, Outstand-
ing Clinical Faculty Award. Shah is director of
the Texas Comprehensive Spasticity Center at
UTHealth Neurosciences.

“I was surprised and thrilled to receive this
award,” he says. “Who knew one could get an
award for such an intrinsically rewarding and fun
activity like teaching?”

Established in 1991 by the Alumni
Association of McGovern Medical School, the
Benjy Brooks award is presented by McGovern
Medical School’s Student Surgical Association
to recognize individuals “who complement and
enhance the education program by serving as
role models for students.” The award is named
in honor of Benjy Brooks, MD, the first board-
certified woman pediatric surgeon in the United
States, who joined the McGovern Medical
School faculty in 1973 and remained active in
the life of the medical school until her death in
1998. Medical students may nominate faculty or
residents for the award.

Shah molds his teaching philosophy around
the words of poet Rabindranath Tagore who

wrote, “A teacher can never truly teach unless he
is still learning himself. A lamp can never light
another lamp unless it continues to burn its own
flame.” He credits his parents with guiding him
down the path he has been on. “My mother,
Mayuri, is a retired pediatrician who taught
me about service, and my father, Narendra,
taught me about lifelong scholarship,” he says.
Throughout the COVID-19 quarantine, Shah
and his father have spent 30 minutes each day
learning Sanskrit together.

“Ican nameall of my teachers fromkindergarten
onwards, and they all had a meaningful impact
on my career choice,” says Shah, who joined the
faculty at McGovern Medical School in 2014. “I
learned a great deal from my mentors in medical
school, and in residency and fellowship. I also
continue to learn from the outstanding students,
residents, and faculty here at McGovern.”

Pediatric Neurosurgeon-
Scientist Joins McGovern

Medical School and Memorial

Hermann

Brandon A. Miller, MD, PhD, FAANS, has
joined the Department of Pediatric Surgery and
Vivian L. Smith Department of Neurosurgery
at McGovern Medical School at UTHealth.
Miller, who is certified by the American Board
of Neurological Surgery with Specialization in
Pediatric Neurosurgery, has clinical interests in
intraventricular hemorrhage (IVH), post-IVH
hydrocephalus, neurotrauma, and spina bifida.
He received his PhD in neuroscience at The
Ohio State Universityin2007 and hisMD from
the same institution in 2009. He completed
residency training in neurosurgery at Emory
University School of Medicine, followed
by a fellowship in pediatric neurosurgery
at Washington University in St. Louis and
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St. Louis Children’s Hospital. He joins UTHealth
Neurosciences and  Children’s Memorial
Hermann Hospital from the University of
Kentucky Departments of Neurosurgery and
Neuroscience, where he was director of the
Pediatric Brain Injury Laboratory at the Spinal
Cord and Brain Injury Research Center and co-
director of the MD/PhD program.

Miller is an avid researcher with interests in
IVH and hydrocephalus. He is the principal
investigator on a National Institutes of Health
K08 Clinical Investigator Award focused on
reversing inflammatory microphage activation as
a treatment for IVH. He has received numerous
recognitions and awards for his research, is the
author of numerous peer-reviewed articles,
and regularly serves as a reviewer for journals
and grant review committees. Miller, who
joins McGovern Medical School as an assistant
professor, has a strong interest in trainee
mentoring, international medicine, and treating

medically underserved populations. He is an
active member of the American Association of
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Neurological Surgeons, Congress of Neurological
Surgeons, and the Hydrocephalus Association.

2020 Pediatric Neuroscience
Symposium Recap

“Children with Neurological and Neurosurgical
Conditions: An Update for Pediatricians” was
the theme of the 2020 UTHealth Neuroscienc-
es Pediatric Neuroscience Symposium, a virtual
CME meeting presented by specialists in pediat-
ric neurosurgery at McGovern Medical School,
UTHealth Neurosciences, and Children’s Me-
morial Hermann Hospital Sept. 2-30, 2020. The
experts updated participants from Texas, Okla-
homa, Alabama, Georgia, California, Nebraska,
New Jersey, and Guatemala on current advances
in the management and treatment of patients
with pediatric neurological conditions. More
than 330 physicians, nurses, physical therapists,
and occupational therapists accessed the course.

The symposium’s course director was David I.
Sandberg, MD, FAANS, FACS, FAAD, professor

VIRTUAL EVENT

CHILDREN WITH NEUROLOGICAL AND
NEUROSURGICAL CONDITIONS:
An Update for Pediatricians

September 1-30, 2021

Register for free at go.uth.edu/PediNeuroEvent

Children’s
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Neu rosciences MEM\?M
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and director of pediatric neurosurgery and Dr.
Marnie Rose Professor in Pediatric Neurosurgery
in the Department of Pediatric Surgery and the
Vivian L. Smith Department of Neurosurgery
at McGovern Medical School at UTHealth.
Faculty speakers were Stephen A. Fletcher, DO,
associate professor in the Division of Pediatric
Neurosurgery at McGovern Medical School, and
Manish N. Shah, MD, FAANS, associate profes-
sor in the Department of Pediatric Surgery and
director of pediatric surgery and epilepsy surgery
at McGovern Medical School, and director of
the Texas Comprehensive Spasticity Center at
UTHealth Neurosciences.

Shah spoke on advances in the treatment of
craniosynostosis and updated therapists and pe-
diatricians on cerebral palsy treatments. Sandberg
presented on the management of hydrocephalus
and arachnoid cysts and gave an update on pedi-
atric brain tumors for pediatricians. Fletcher pre-
sented on the neurology and surgical treatment
of pathological conditions at the craniocervical
junction and the neurology of urology.

Comments on the course were overwhelmingly
positive from participants. The 2021 sympo-
sium will be held virtually in September; visit
go.uth.edu/PediNeuroEvent for more informa-
tion and to register.

Report on the 2020 Virtual Run
for the Rose

Children’s Memorial Hermann Hospital and
UTHealth Neurosciences at McGovern Medical
School were proud sponsors of the 18th Anni-
versary Run for the Rose, held as a virtual event
to prevent the spread of COVID-19.

Last year’s participants were asked to pick their
perfect date and time between Nov. 15 and Dec.
6, 2020, to complete a 5K run or walk beginning
at their own starting line, or to get creative by
choosing to dance, hike, bike, or take a Zumba

class. Funds raised by Run for the Rose support
brain cancer research at The University of Texas
MD Anderson Cancer Center and McGovern

Medical School at UTHealth, as well as
neuroscience research and the Pediatric Palliative
Care Program at Children’s Memorial Hermann
Hospital.

The runissponsored annually by the Dr. Marnie
Rose Foundation, which has supported brain
cancer research and pediatric health initiatives
in Houston since 2003. To date, the foundation
has given nearly $7 million to Children’s Memo-
rial Hermann Hospital, MD Anderson Cancer
Center, and UTHealth. At McGovern Medical
School, funds support cutting-edge research and
treatment for children with brain tumors, a cause
close to Dr. Marnie Rose’s heart.
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