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ABOUT THE ART
Although they may look a lot 
like dendrites or synapses to the 
untrained eye, the images in 
this report are actually abstract 
ink waves photographed on an 
acrylic background.

When we look through diverse lenses,  
when we move forward with a collaborative vision,  
we can solve the brain's deepest riddles and achieve  
the true purpose of academic medicine: progress.
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in the nation: Lowest stroke 
mortality rate (8.4% 30-day 

risk-standardized mortality rate,  
CMS Care Compare: All Hospitals)

By the Numbers

84%
rate of neurosurgery residency

applicants in the U.S. who applied 
to Cedars-Sinai—a total

of 329 applicants for 2 slots

#2

in Los Angeles 
County for stroke 
discharges and 
thrombectomy

#1
in Los Angeles and #7 in the Nation 

for Neurology & Neurosurgery

#1 in Los Angeles 
County for neurology, 
neurosurgery  
and spine surgery  
market share

#1
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From the Chairs

When the brightest minds work together, 
amazing things happen. Clinical care keeps 
patients safer, healthier and more functional. 
Surgical procedures become more precise, 
effective and informative. And research takes a 
great leap forward through collaboration, new 
insights and practical applications.

As we reflect on 2022, we are proud to say that teamwork in 
medicine and science has been a transformative and essential 
feature in our neurology and neurosurgery efforts and will 
continue to form the foundation of our approach moving forward. 
We believe our ability to work across disciplines—tapping into 
the expertise and resources at our fingertips in the broader 
Cedars-Sinai community—offers our faculty, staff and patients 
a unique advantage. We share the goal of offering the most 
compassionate and advanced care while leading world-class 
investigations that change the landscape of medical knowledge.

Our collaborations are routinely bearing fruit in the form of 
advancements in disease management and outcomes, allowing 
us to:

• Develop novel approaches for brain tumors

•  Use the eye as a window to the brain to monitor neurological 
disorders

•  Gain insight into how the brain forms memories and makes 
decisions by interrogating the brain’s networks during deep-
brain stimulation procedures 

•  Lead stem cell transplant trials for patients with amyotrophic 
lateral sclerosis (ALS)

At Cedars-Sinai, we believe that looking through diverse lenses 
allows us to achieve the true purpose of academic medicine: 
progress. As we look to the coming year, we relish the prospect  
of enhancing and sharing this collaborative vision with you.

Keith L. Black, MD
Chair, Department  
of Neurosurgery

Ruth and Lawrence Harvey  
Chair in Neuroscience

Professor of Neurosurgery

Nancy L. Sicotte,  
MD, FAAN
Chair, Department  
of Neurology

Women’s Guild Distinguished  
Chair in Neurology

Professor of Neurology
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IMAGING +  NEURODEGENERATIVE DISEASES

An Expanded View Into Multiple 
Sclerosis and Alzheimer’s Disease
Cutting-edge imaging techniques have the potential to revolutionize diagnosis, 
disease prediction and progression tracking for a wealth of neurological conditions, 
including multiple sclerosis (MS), Parkinson’s disease and Alzheimer’s disease. 
The eyes now give neurologists a detailed view of brain plaques, inflammation, 
and vascular and structural changes, which may precede or correlate with signs of 
neurodegeneration and alterations in cognitive function. 

Observing these abnormalities can improve diagnostic precision for challenging 
differential diagnoses, as in MS, and identify presymptomatic hallmark signs of 
Alzheimer’s such as amyloid plaque deposits and vascular damage.

Just the Beginning
Ongoing Cedars-Sinai studies apply retinal optical fundus imaging and optical 
coherence tomography of amyloid deposits and vascular and tissue-structure 
parameters. This complements the use of advanced MRI imaging of iron 
accumulation, microvasculature changes and neuroinflammatory markers in clinical 
monitoring of patients with MS, dementia, Alzheimer’s, myelin oligodendrocyte 
glycoprotein antibody-associated disease and neuromyelitis optica spectrum disorder. 

As these imaging techniques progress via investigator-initiated preclinical and 
clinical trials, results could lead to improved outcome measures for trials and create 
a new, noninvasive standard of disease diagnosis and monitoring for numerous 
neurological diseases.

Maya Koronyo-Hamaoui, PhD
Professor of Neurosurgery and 
Biomedical Sciences

Omar Al-Louzi, MD
Director, Visual Outcomes 
Laboratory

Assistant Professor of Neurology

We are studying chronic inflammation around veins and at the edge of MS lesions using advanced MRI 
technology, which we believe will significantly improve our ability to diagnose, predict response to 
treatment and even predict risk of long-term disability in MS. — Omar Al-Louzi, MD

Retinal imaging has been so helpful in assessing plaques and vascular-structural integrity that we 
are combining it with visual testing to gain a more comprehensive understanding of clinical status in 
patients with Alzheimer’s disease. — Maya Koronyo-Hamaoui, PhD

Physician-
scientists are 
pioneering 
imaging 
techniques and 

investigating new biomarkers 
to improve MS diagnosis and 
treatment. Scan to read more.
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Artificial 
intelligence 
tools help 
spine surgeons 
predict 

patient outcomes and address 
medication issues before they 
arise. Scan to read more.

Corey Walker, MD
Assistant Professor of Neurosurgery

Jason Moore, PhD, MA, MS
Chair, Department of 
Computational Biomedicine

Professor of Computational 
Biomedicine and Medicine

MACHINE LEARNING +  SPINE SURGERY

The Human Side of  
Artificial Intelligence
Cedars-Sinai spine surgeons, in collaboration with the Department of Computational 
Biomedicine, have made exciting progress in their machine-learning algorithms to 
predict post-surgical pain duration, medication dependency, readmission rates and 
other key outcomes in spine surgery. With time, their study—which uses thousands 
of variables—could give patients personalized predictions of their long-term pain 
levels and function before they make a decision about surgery. 

Do No Harm, Enhance Practice
Every collaboration between Cedars-Sinai’s artificial intelligence experts and 
surgeons aims to preserve the ultimate goal of medicine—do no harm—while 
enhancing its practice. In this case, that means not only identifying who may require 
support weaning from opioids, but also facilitating more intensive intervention to 
assist patients at greatest risk of suboptimal outcomes. 

Applying this knowledge to proactively provide support services is at the heart of the 
collaboration’s mission. The team’s constant focus on maintaining the patient as our 
No. 1 priority ensures that computer-based calculations are just one consideration 
among the broader scope of clinical care.

We’re building a machine-learning algorithm that integrates dozens of different data sources on genes, 
drugs, diseases, symptoms and more. It relies on insights from clinicians about what outcomes matter 
and how to interpret and use them to improve clinical care. — Jason Moore, PhD, MA, MS

When patients come here, they’re getting not only the best in technology, but also the highest level of 
accurate decision-making. — Corey Walker, MD
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METRICS

Newly Awarded Grants

Volume

 Inpatient and outpatient, Neurology + Neurosurgery *

Research Expenditures and Funding

* Federal and nonfederal

NEUROLOGY +  
NEUROSURGERY*  

20

SURGICAL  

1,778
STROKE  

1,212
VISITS* 

65,903

■ Federal    ■ Nonfederal

Neurology

Neurosurgery

Award Funding

Neurology + Neurosurgery Totals

Expenses

$821,111$508,628
$312,483

$2.2M$1,798,876
$376,831

Expenses

$861,967
$2,984,203

Award Funding

$1,260,132
$4,164,382

Total Expenses

$1,370,595
$3,296,686

Total Award Funding

$4,541,213
$3,059,008

$6.8M

$5.4M

$4.7M

$7.6M
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METRICS cont inued

* High-impact, peer-reviewed only

88
Neurology

Publications*

85
Neurosurgery

Active Clinical Trials

78
Neurology

24
Neurosurgery

108%
Increase in neurosurgery 

clinical trials from  
FY2021 to FY2022

Philanthropy

467
Donors to neurosciences in FY2022

6
Neurosciences endowed chairs
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COGNITIVE NEUROPHYSIOLOGY +  FUNCTIONAL NEUROSURGERY

Turning Complex Procedures 
Into Learning Opportunities
When patients undergo procedures such as deep-brain stimulation for Parkinson’s 
or implantation of temporary electrodes for epilepsy diagnostics, scientists 
from an internationally recognized leading research group in human cognitive 
neurophysiology are at the bedside—investigating the mechanisms of learning, 
memory and decision-making at the single-neuron and network level—and driving 
the science forward. 

The combination of in vivo, single-neuron electrophysiology, eye tracking and 
electrical stimulation with behavioral, computational and theoretical approaches 
has led to significant insights into how the human brain forms and stores memories 
and how the brain self-monitors behavior for mistakes. 

Foundations of the Future
Progress in the understanding of human brain function—gained by these complex, 
clinically indicated procedures—will benefit patients far beyond the current study.

The Rutishauser Laboratory’s recent findings on the role of cognitive boundaries 
in memory formation, published in Nature Neuroscience, open new avenues of 
study and carry promise for additional therapeutic targets in epilepsy and a host of 
neurodegenerative conditions. The results on performance monitoring, published 
in Science, reveal important new aspects of how the frontal lobes support executive 
functions. This study also indicates potential new treatment targets to address 
the overutilization or underutilization of error monitoring typical in psychiatric 
conditions such as obsessive-compulsive disorder and schizophrenia.

Adam Mamelak, MD
Director, Functional  
Neurosurgery Program

Professor of Neurosurgery

Ueli Rutishauser, PhD
Director, Center for Neural Science 
and Medicine

Board of Governors Chair in 
Neurosciences

Professor of Neurosurgery, 
Neurology and Biomedical Sciences

Performing research in conjunction with this type of brain surgery requires major functional 
neurosurgery and epilepsy programs. These are precious and rare opportunities we are obligated to learn 
from. Patients often tell us that the ability to participate in this research is the highlight of their stay. 

— Ueli Rutishauser, PhD

How do signals 
from a group 
of neurons in 
the frontal lobe 
simultaneously 

give humans the flexibility to 
learn new tasks—and the focus 
to develop highly specific skills? 
Scan to read more about this 
study, published in Science.
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ALS +  REGENERATIVE MEDICINE

Stem Cells for ALS, From Lower 
to Upper Motor Neurons
After promising findings in a safety trial for patients with ALS focusing on stem cell 
injections in lower motor neurons, researchers are now studying the investigative 
therapy in the motor cortex. The stem cells, programmed into astrocytes that 
secrete glial cell line-derived neurotrophic factor (GDNF), may keep existing nerve 
cells healthier and preserve muscle control longer. 

If motor cortex injections—done in collaboration with neurosurgeons and functional 
MRI experts—are safe, dose-finding efforts will begin. The early trials aim to provide 
support for the concept’s safety and potential to impact ALS symptoms. 

Future Stem Cell Prospects
The lower neuron trial, documented in Nature Medicine, revealed valuable 
information about cell migration, which should improve future trials’ ability to 

target the transplant more accurately. Eventually, the ALS experts at Cedars-Sinai 
hope a combined approach targeting both the lower and upper motor neurons will 
offer patients effective delay of disease progression or even improvement in motor 
symptoms with a one-time treatment. A technique could also be developed to get 
stem cells to regions controlling breathing and swallowing. 

If even minor success is demonstrated in ALS, GDNF-enhanced stem cell therapy 
may garner tremendous interest for exploration in numerous neurodegenerative and 
neuropsychiatric conditions.

Adam Mamelak, MD
Director, Functional  
Neurosurgery Program

Professor of Neurosurgery

Frank Diaz, MD, PhD
Department of Neurology

Assistant Professor of Neurology

Clive Svendsen, PhD
Executive Director, Board of 
Governors Regenerative Medicine 
Institute

Kerry and Simone Vickar Family 
Foundation Distinguished Chair in 
Regenerative Medicine

Professor of Biomedical Sciences 
and Medicine

Our ALS patients are selfless: It's important for them to participate in this trial so that we can learn 
more about the disease and, hopefully, help others along the line. — Frank Diaz, MD, PhD

It is too early to say how this trial will impact outcomes for ALS patients. If proven safe, it will 
certainly open up an entire new field for both techniques of cellular delivery—which we can do safely 
already—and therapy options for ALS patients. — Adam Mamelak, MD

In the first trial 
of its kind, a 
Cedars-Sinai 
team showed 
that a combined 

stem cell and gene therapy 
treatment can be delivered past 
the blood-brain barrier and could 
protect diseased motor neurons 
in the spinal cord of patients with 
ALS. Scan to read more.
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PARKINSON’S DISEASE +  MODULATORY SYSTEMS

Attacking Parkinson’s  
Before It Begins
A growing number of researchers and clinicians believe the key to addressing 
the cause of Parkinson’s—and identifying a cure—may be found in studying the 
nonmotor symptoms that occur before neurological symptoms of Parkinson’s emerge. 

Insulin resistance in the brain, which can be triggered by sympathetic 
overactivation, can play a key role in the premature death of neurons, resulting in 
symptoms characteristic of Parkinson’s and other neurodegenerative conditions. 
This knowledge has made repurposing approved diabetes drugs an appealing target 
for Parkinson’s treatment. Cedars-Sinai investigators became the first in the world 
to test liraglutide in patients with Parkinson’s. The results of the trial suggest a 
significant improvement in nonmotor symptoms and quality of life, offering major 
promise for management of these symptoms in combination with dopamine.

Running on Adrenaline
While the connection between Parkinson’s and Type 2 diabetes has long been 
established, elucidating the relationship between the noradrenergic system and 
Parkinson’s is a fairly recent focus. In an investigator-led pilot study, Cedars-Sinai 
neurologists and sleep specialists collaborated to identify patients at high risk 
of developing Parkinson’s due to a confluence of premotor symptoms, including 
REM sleep behavior disorder, depression, constipation and other health problems 
associated with possible noradrenergic dysregulation. 

Early findings from biomarker analysis, MRI studies using neuromelanin-sensitive 
technologies, MIBG cardiac imaging and heart rate variability tests suggest that many 
individuals at high risk for Parkinson’s have an abnormally increased sympathetic 
tone. Findings from this and other metabolism-related drug-repurposing studies led by 
Cedars-Sinai could improve clinicians’ ability to manage some of the most challenging 
Parkinson’s symptoms, as well as possibly delay or even prevent the onset of disease.

Michele Tagliati, MD
Director, Movement  
Disorders Program

Caron and Steven D. Broidy Chair 
in Movement Disorders

Vice Chair, Department  
of Neurology

Professor of Neurology

This area of research is fascinating because if we start looking at the disease before it manifests as 
neurological symptoms, there is a window of opportunity to treat or modify its progression. 

— Michele Tagliati, MD

Cedars-Sinai 
researchers 
are studying 
the relationship 
between 

the noradrenergic system and 
Parkinson’s disease. Scan to  
read more.
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2022 Highlights
BRAIN TUMORS

An experimental vaccine created by scientists 
at Cedars-Sinai showed preliminary evidence of 
generating an immune response in some patients 
against glioblastoma. The results were published in 
Clinical Cancer Research.

A tumor-specific fluorescent visualization study 
using the Blaze fluorescent dye from a scorpion 
venom protein is now in Phase II trial to determine 
specificity in lighting up infiltrative tumors.

PARKINSON’S DISEASE

Researchers in the Center for Neural Science and 
Medicine at Cedars-Sinai have demonstrated that 
increasing production of norepinephrine could 
potentially help prevent motor dysfunction in 
Parkinson’s patients. Their study, conducted in mice, 
was published in the peer-reviewed journal PLOS One.

STROKE

Cedars-Sinai was one of the first health systems 
to have made the switch to tenecteplase for stroke 
treatment. In addition to being safer, easier and 
faster to administer than alteplase, tenecteplase 
also better attaches to proteins involved in 
the clotting of blood, stays longer in a person’s 
bloodstream and costs several thousand dollars less 
per dose. (Multicenter study: Am J Health Syst 
Pharm [April 2022]: A practice game changer: 
Impact of tenecteplase for acute ischemic stroke in 
a multicenter quality improvement project)

High-impact publication: J Am Heart Assoc (May 
2022): Sex differences in ICAD in patients with 
hypertension with acute ischemic stroke

NIH-funded trials: ASPIRE, CAPTIVA, 
DISCOVERY, MOST, Sleep SMART, WISP, LISIA

Cedars-Sinai Marina del Rey Hospital received 
Primary Stroke Center designation from the Joint 
Commission and the American Stroke Association. 
The designation certifies the hospital’s readiness 
to provide evaluation and emergency care for 
stroke patients beyond what is available at the 
average hospital.

WOMEN’S HEART DISEASE AND THE BRAIN

Scientists at the Cedars-Sinai Neuroimaging 
Program are investigating the “heart-brain” axis 
in the Women’s Ischemia Syndrome Evaluation 
(WISE) cohort and the relationship between 
coronary microvascular disease and cerebral small 
vessel disease.

MEMORY AND AGING

The Bernard and Maxine Platzer Lynn Family 
Memory and Healthy Aging Center (MHAC) 
was unveiled, offering a full-spectrum aging 
center for Cedars-Sinai patients from middle-
aged to older persons with three subprograms: 
Care Coordination, a Preventive Health in Aging 
Program and a Brain Health Hub.

ACADEMICS

The Physician-Scientist Training Program (PSTP) 
at Cedars-Sinai trains physicians who have a strong 
commitment to academic careers as both clinicians 
and researchers. The first neuroscience PSTP 
candidate was matched in the Neurology Residency 
Training Program starting July 2022.
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Referral Resources
Cedars-Sinai is ranked #1 in Los Angeles and #7 in the nation for Neurology & Neurosurgery 
according to U.S. News & World Report's  ̏Best Hospitals 2022-2023 ̋ analysis.

Doctors from around the world refer patients to the neurology and neurosurgery specialists 
at Cedars-Sinai, who are trained to treat conditions ranging from brain tumors to multiple 
sclerosis, epilepsy and stroke.

Our physicians will work with you to understand the unique needs of your 
patient and develop the best treatment plan, and they will be available for 

additional consultations and procedures as needed.

If you have a patient you would like to refer to  
one of our programs, please contact us at  

424-315-2444 or visit cedars-sinai.org/neuro

Scan for a full list of 
neurosurgery and neurology 
clinical programs at  
Cedars-Sinai
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