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Le Bonheur recently added neuro-ophthalmology to 
the comprehensive offerings of the Neuroscience 
Institute. Lauren Ditta, MD, joined the team this  

summer and is the only 
pediatric neuro-ophthal-
mologist in the Memphis 
and surrounding area. 

Ditta’s service is 
primarily outpatient 
and surgical for children 
with ocular pathology, 
resulting from complex 
neurological conditions.  
She treats children with a 
wide range of abnormal 
eye movements including 
complex strabismus,  
nystagmus, cranial nerve 
palsies affecting eye 
movement and congenital cranial dysinnervation  
syndromes. She also treats ocular disease in patients with 
neurological conditions such as epilepsy, brain tumors, 
tuberous sclerosis and pseudotumor cerebri. She will also 
work closely with the neurology, neurosurgery, genetics, 
nephrology and endocrinology teams at Le Bonheur.

“Many of our patients have neurological disorders  

that affect vision. Accurately diagnosing this problem and  
treating it greatly improves the patient’s quality of life. 
We are excited to have a pediatric neuro-ophthalmologist 

able to assist us in provid-
ing state-of-art care to 
these children,” said James 
Wheless, MD, co-director of 
the Neuroscience Institute.

Ditta completed  
fellowships in neuro- 
ophthalmology and pedi-
atric ophthalmology at the 
University of Tennessee 
Health Science Center, 
Hamilton Eye Institute. She 
attended medical school at 
Louisiana State University 
Health Science Center in 
Shreveport, La.

Her research interests include cranial nerve pathology, 
particularly correlating high resolution imaging with clinical 
pathology, pseudotumor cerebri and ocular disease  
manifestations of brain tumors.  Ditta received a Knights 
Templar Pediatric Ophthalmology Career-Starter Research 
Grant to study the effects of nutrition on visual pathway 
development. 

Institute expands with neuro-ophthalmology service

Jackson Wilkey

Case study: Tuberous sclerosis
Right frontal polar resection alleviates 3-year-old’s seizures

Lauren Ditta, MD, leads the Neuroscience Institute’s new neuro-ophthalmology service, which 
includes outpatient and surgical care for children with ocular pathology, resulting  

from complex neurological conditions.

Jackson Wilkey was 5 months old when he had 
his first infantile spasm. Mom Lindsay knew some-
thing was wrong.

“We didn’t know what was happening. I Googled 
‘infant seizure,’ and a video popped up. What I read 
told me to take him straight to the ER,” she said.

 An MRI at her local children’s hospital revealed 
that Jackson had tuberous sclerosis complex, a genetic 
disease that causes benign tumors to grow in the 
body. A neurologist prescribed Sabril to help stop the 
seizures, but it didn’t work. Then, they tried another 
drug, but Jackson developed other types of seizures.

“We tried many new medications over the next 
several months. We’d have control for a month or 
two, then we’d lose control and start a new  
medicine,” said Lindsay.

That’s when the Wilkeys began to discuss surgical options for Jackson. Their 
neurologist referred them to Pediatric Neurologist James Wheless, MD, co-director 
of Le Bonheur Children’s Tuberous Sclerosis Center of Excellence, and Pediatric 
Neurosurgeon Frederick Boop, MD, chair of the Department of Neurosurgery. Boop  
and Wheless are also co-directors of Le Bonheur’s Neuroscience Institute. 

After an initial consultation with Wheless in January, the Wilkeys traveled back to 
Le Bonheur in February for a right frontal polar resection. 

 “We utilized all of the non-invasive techniques to correctly identify the tuber 
responsible for his seizures. This included video-EEG, magnetoencephalography (MEG), 
SPECT, functional MRI (fMRI), MRI and CT. He then underwent surgery using the  
iMRI (intraoperative MRI) surgery suite to localize the identified area with STEALTH 
technology,” said Wheless.

The operation was a success. 
“Jackson had several seizures the day before the surgery, and he woke up the day 

after surgery seizure free,” said Lindsay. 
It’s been five months since his operation, and Jackson, now 3, is a new child, the 

Wilkeys say. Before surgery, he was unstable while walking and had very little speech. 
He’s now running, climbing and jumping, and his speech has improved tremendously. 
Jackson’s also been weaned off all but one anti-seizure medication, allowing him to 
regain his energy level.

Axial T2-MR image showing multifocal areas 
of dysplasia, represented by bright areas in 

the white matter.  There is a focal area of low 
intensity adjacent to the cortex in the right 
frontal lobe, which represents the area of  

cortical dysplasia (“tuber”) that was proven 
to be causing his seizures.

Axial T2-MR image after resection showing 
resection of the calcified tuber which had 

been causing a majority of his seizures.
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A group of Croatian medical students recently visited Le Bonheur 

 Children’s Neuroscience Institute and Semmes-Murphey 

Neurologic & Spine Institute.  

   During their time in Memphis, the students toured several local  

hospitals and the University of Tennessee Health Science Center’s 

(UTHSC) Medical School – as well as attended lectures on 

neuroanatomy, traumatic brain injury, spinal trauma, pediatric 

neurosurgery, neuro-oncology and peripheral nerves. 

Their visit was made possible by Semmes-Murphey’s partnership 

with Croatia’s Osijek University through the clinic’s Neurosurgery 

Outreach and Education program. The outreach program was 

developed by Neurosurgeon Kenan Arnautovic, MD, to give physicians 

and medical students access to education on the latest treatments and 

technology in neurosurgery.

“The students learned very important information that they can 

take back to their country in order to better treat patients and save 

lives,” said Arnautovic. “With the students’ positive feedback, we  

look forward to expanding the outreach program and continuing to 

teach medical students nationally and internationally to enhance 

patient care.” 

Frederick Boop, MD, a Semmes-Murphey pediatric neurosurgeon 

who serves as co-director of Le Bonheur’s Neuroscience Institute and 

as professor and chairman for UTHSC’s Department of Neurosurgery, 

recently joined Arnautovic at Osijek University, where they received 

faculty appointments and delivered lectures to medical students.

International neurosurgery  
outreach program brings Croatian  

doctors to Memphis

Study examines language  
mapping under sedation

Localization of receptive language cortex and determination of 
laterality for language using magnetoencephalography (MEG) is now a 
well-established procedure utilized in several pediatric epilepsy centers.  
While this is done relatively efficiently in patients who are awake, alert 
and cooperative, it is sometimes challenging in children who, for reasons 
such as age, developmental delay and anxiety, must be tested under 
sedation.  

In a recent study, published in Frontiers in Human Neuroscience, 
researchers at Le Bonheur’s Neuroscience Institute explored the efficacy 
of MEG language mapping in 95 patients who had undergone clinical 
evaluations at the hospital’s Epilepsy Monitoring Unit between July 
2012 and December 2013.  The study reported successful localization of 
receptive language cortex and establishment of laterality in 78 percent 
of non-sedated and 55 percent of sedated patients. While the lower 
proportion of successful language mapping cases among sedated patients 
was attributable in large part to mechanical and/or biological artifacts, 
the proportion of patients judged to be left hemisphere dominant for 
receptive language did not differ between non-sedated and sedated 
patients and exceeded 90 percent in both groups. Importantly, this figure 
is within range of what is typically accepted to be the rate of incidence of 
left hemisphere language dominant individuals in the general population.   

“The present findings are particularly interesting in that they support 
the notion that brain areas supporting linguistic processing can be 
reliably engaged under sedation. From a practical perspective, in cases 
where surgical intervention is warranted, such as tumor resection or 
treatment of intractable seizures, passive language mapping with MEG 
may be a suitable alternative to traditional invasive techniques, which 
may be difficult to carry out in pediatric patients due to either age or 
inability to tolerate the demands posed by these procedures.,” said Clinical 
Neuroscientist Roozbeh Rezaie, PhD, co-lead author of the study.

Given the challenges involved in evaluating brain function in 
pediatric patients, the results of this study support the utility of passive 
MEG in pre-surgical receptive language mapping.
Roozbeh Rezaie, Shalini Narayana, Katherine Schiller, Liliya Birg, James W. Wheless, Frederick 
A. Boop, and Andrew C. Papanicolaou. Assessment of hemispheric dominance for receptive 
language in pediatric patients under sedation using magnetoencephalography. Front Hum 
Neurosci. 2014; 8: 657. Published online 2014 Aug 21. doi:  10.3389/fnhum.2014.00657

Optimizing pre-surgical  
language mapping using the  
state-of-the-art techniques

An important goal in neurosurgery is to remove pathological brain 
tissue, while limiting post-surgical impairments of essential brain 
functions.  Traditionally, the gold standard for identifying function-specific 
brain regions has been cortical stimulation mapping (CSM), though the 
method carries the risk of electrically induced seizures. The method can 
also be time consuming and requires patient cooperation that makes 
functional mapping in young, uncooperative and developmentally 
delayed patients quite challenging.  

Recently, researchers at Le Bonheur’s Neuroscience Institute 
have begun to explore alternatives to CSM, by taking a multi-modal 
approach to mapping language — combining subdural high gamma 
electrocorticographic (ECoG) recordings, functional magnetic resonance 
imaging (fMRI) and transcranial magnetic stimulation (TMS).  Specifically, 
enhancement of power of ECoG recordings in the high gamma (> 50 
Hz) frequency range has been shown to be a reliable marker of local 
task-related cortical activation and has proved promising for functional 
mapping. It carries several advantages over CSM, most notably the 

elimination of the risk of 
producing seizures during passive 
ECoG recordings and a reduction 
of the time required for functional 
mapping.  

Moreover, fMRI and TMS have 
been increasingly utilized as non-

invasive tools in pre-surgical planning, particularly for mapping language 
functions, similarly bypassing the limitations of CSM.  According to, 

“The aim of this research is to compare pre-surgical expressive 
language mapping using CSM with that of fMRI, ECoG and TMS. To the 
best of our knowledge, this is the first study that compares the efficiency 
of language mapping using all three modalities against that of CSM,” said 
Abbas Babajani-Feremi, PhD, lead co-investigator of the study.

The findings of this research have the potential to significantly 
optimize pre-surgical language mapping, in that ECoG, fMRI and TMS can 
provide important additional information and may be used in conjunction 
with CSM or as an alternative, when the latter is deemed impractical.

Semmes-Murphey’s Neurosurgery Outreach and Education program recently brought a group of Croatian 
medical students to Le Bonheur Children’s and the University of Tennessee Health Science Center.  

At left, Frederick Boop, MD, talks to the group.



Boop named president-elect 
for AANS

Semmes-Murphey 
Pediatric Neurosurgeon 
Frederick A. Boop, MD, 
FAANS, has been named 
president-elect of the 
American Association 
of Neurological 
Surgeons (AANS). His 
appointment was 
announced during the 
83rd AANS Annual Scientific Meeting, held in 
Washington, D.C., May 2-6, 2015.

“The AANS is an extremely effective voice 
of neurosurgery, and I’m proud to be part of 
its legacy,” said Boop.

Boop is professor and chairman of the 
Department of Neurosurgery at the University 
of Tennessee Health Science Center. He also 
serves as co-director of the Neuroscience 
Institute and as medical director of the 
Neurosurgical ICU at Le Bonheur Children’s. 
He is chief of the Division of Pediatric 
Neurosurgery at St. Jude Children’s Research 
Hospital. 

 
Ninth annual  

Greater Mid-South Pediatric  
Neurology Update 

Le Bonheur’s Neuroscience Institute 
hosted the ninth annual Greater Mid-South 
Pediatric Neurology Update April 24-25. This 
year’s program featured guest faculty Shlomo 
Shinnar, MD, PhD, of Montefiore Medical 
Center/Albert Einstein College of Medicine, 
and Gagan Joshi, MD, of Massachusetts 

General Hospital and the McGovern Institute 
for Brain Research at Massachusetts Institute 
of Technology. More than 90 attended the 
event, which offered lectures on topics like 
advanced MRI techniques, psychopathology 
in high-functioning Autism Spectrum 
Disorder and consequences of prolonged 
febrile seizures in childhood.

Next year’s Neurology Update is set for 
April 22-23, 2016, in Memphis, Tenn.

Neuroscience Institute  
named among nation’s best  

by U.S. News
Le Bonheur Children’s Hospital’s 

Neuroscience Institute was named to the 
Best Children’s Hospital list (Neurology and 
Neurosurgery) by U.S. News & World Report. 
The 2015-2016 lists were released on June 

9, 2015. This is the fifth 
consecutive year the 
Neuroscience Institute has 
been named.

“The U.S. News 
designation is a 
reflection of our ongoing 
commitment to children, 
and it helps to assure 
patients and families that 

when they come to Le Bonheur, they will 
receive care from one of the best children’s 
hospitals in the country,” Le Bonheur 
President/CEO Meri Armour said.  “We will 
continue to use the knowledge gained each 
year from the U.S. News survey standards 
as a tool to ensure that we are continually 
improving and advancing in pediatric care.”

 
U.S. Army grant to  

support TSC research
John Bissler, MD, co-director of the 

Neuroscience Institute, received a $637,501 
grant from the U.S. Army Medical Research 
Acquisition Activity to study rental tumor 
treatment options. Bissler and his team are 
working toward finding cures for patients 
with tuberous sclerosis complex (TSC), 
which causes recurrent tumors throughout 

a patient’s body. The team aims to use a 
newly developed model to study whether 
hypertension drugs already approved for use 
in children could prevent tumors and TSC. 

Epilepsy program reaccredited 
as a Level 4 center

Le Bonheur’s Neuroscience Institute 
recently received reaccreditation as a Level 4 
Epilepsy Center, designated by the National 
Association of Epilepsy Centers (NAEC). 
Accreditations are reevaluated every two 
years, and centers must meet certain criteria 
to achieve Level 4 status, including volume of 
video-EEG monitoring, physician experience 
and other criteria. The accreditation is the 
highest level for epilepsy programs.

Le Bonheur expands  
Sleep Center

Le Bonheur’s Neuroscience Institute 
recently expanded its Sleep Center to 
accommodate a growing number of 
patients. Le Bonheur’s Sleep Center — the 
only one in the region accredited by the 
American Association of Sleep Disorders 
— now includes six beds for monitoring 
and evaluation of a child’s sleep habits and 
irregularities. The center sees more than 800 
patients each year for sleep-related issues.

Physicians specially trained and board 
certified by the American Board of Sleep 
Medicine diagnose and treat sleep issues 
like snoring, nightmares/night terrors, 
sleepwalking, neurocognitive deficits related 
to sleep apnea, narcolepsy and others.

Frederick Boop, MD

IN BrIEf

Dr. Shlomo Shinnar (right) received the 2015 Kayden R. Vinson 
Distinguished Scholar Award presented by James Wheless, MD (left) 
at the ninth annual Greater Mid-South Pediatric Neurology Update.

Le Bonheur Children’s  

 Muscular Dystrophy 

Association (MDA) Clinic recently 

joined a national MDA registry, 

designed to improve the care at 

MDA clinics across the country.

“Le Bonheur’s MDA Clinic 

is one of the 28 MDA clinics 

nationwide participating in the 

MDA pilot registries. The registry 

will yield important data for rare 

diagnoses, aid in research design 

and help us provide high quality 

care to our patients,” said Elena Caron, MD, a Le Bonheur pediatric 

neurologist and the lead investigator for the grant.

Le Bonheur’s MDA Clinic provides patients with muscular 

dystrophy access to a variety of subspecialists – including neurologists, 

pulmonologists, orthopaedic surgeons 

and cardiologists – in one setting.

 “At MDA, we’re driven to create 

a world free of the harmful effects 

of muscular dystrophy and related 

diseases, and a database of clinical 

information can be a powerful 

research tool to help us reach that  

goal. By collecting data in a registry, 

MDA hopes to significantly improve 

survival and quality of life for those 

fighting these diseases and to help 

advance clinical trials. Our registry 

can result in a better understanding of the interventions provided at 

each MDA clinic and how those interventions are connected to health 

outcomes,” said Grace K. Pavlath, PhD, senior vice president and 

scientific director for MDA.

Le Bonheur joins MDA registry

Le Bonheur’s Muscular Dystrophy Association Clinic recently joined a national MDA registry. 
Pictured are key members of the project team, including (from left to right) Clinical Data Specialist 

Lydia Timbs; medical student James Turner, MD; lead investigator Elena Caron, MD; Research 
Coordinator Nora Urraca, MD, PhD; medical student Scott Ward, MD; MDA Coordinator Brooke 

Nelson, RN; and nurse Carol Johnson, RN (not pictured).
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Brain Waves is a quarterly publication of the Neuroscience Institute at 
Le Bonheur Children’s Hospital. The institute is a nationally recognized  
center for evaluation and treatment of nervous system disorders in 
children and adolescents, ranging from birth defects and learning and 
behavioral disorders to brain tumors, epilepsy and traumatic injuries.

Institute co-directors
Frederick A. Boop, MD
Andrew C. Papanicolaou, PhD
James W. Wheless, MD
 
Amanda Adamson, PhD 
Adam Arthur, MD
Abbas Babajani-Feremi, PhD 
Paras Bhattarai, MD 
Elena Caron, MD 
Asim F. Choudhri, MD 
Ehab Dayyat, MD 
Lauren Ditta, MD
Stephanie Einhaus, MD
Lucas Elijovich, MD
Stephen Fulton, MD
Christen Holder, PhD 
Masanori Igarashi, MD
Swati Karmarkar, MD
Paul Klimo, MD
Amy McGregor, MD
Kathryn McVicar, MD

Scan to learn  
more about our  
Neuroscience Institute.

Robin Morgan, MD
Basan Mudigoudar, MD
Michael S. Muhlbauer, MD
Shalini Narayana, MBBS, PhD
Brian Potter, Psy D
Roozbeh Rezaie, PhD 
Namrata Shah, MD
Nicole Shay, PhD
Adeel Siddiqui, MD
Sarah Weatherspoon, MD 

Le Bonheur’s Neuroscience Institute recently formed a  
  Cerebral Palsy (CP) Clinic, led by Pediatric Neurologist 

Swati Karmarkar, MD, who joined the  program last year.
The clinic is the only multidisciplinary center in the 

region that provides comprehensive care for children 
with CP – a group of disorders of movement and posture 
development. The diagnosis affects two to three in every 
1,000 children.

In the clinic, children have access to a physiatrist, 
physical therapists, orthopedic surgeons and orthotic 
and seating/ mobility experts. In addition, specialists 
collaborate closely with other providers involved in 
the child’s care, such as the child’s pediatrician or other 
therapists, to maximize the child’s potential. The clinic 
also offers home visits to assess any need for specific 
equipment or accessibility concerns at home.

 “Our goal is to offer individualized treatment for each 
child with CP designed to meet his or her specific needs 
and goals,” said Karmarkar. 

Individualized treatment through the clinic could 
include medication for tone reduction, botulinum 
toxin injections, evaluations for surgical interventions 
physical therapy including bracing and equipment and 
treatment for associated conditions like seizures and sleep 
disturbances.

Le Bonheur forms 
CP Clinic

Le Bonheur recently formed a Cerebral Palsy Clinic. The program is the only  
multidisciplinary center in the region providing comprehensive care 
for children with cerebral palsy or related movement disorders. Swati 
Karmarkar, MD, leads the new clinic.


