
 
Greetings from the Neurotrauma Research Lab! 
 
2021 has been an exciting and eventful year - as one might expect from a year that started with a vaccine 
and ends in a variant!  We've been busy with grants, papers, talks, and even a few in-person meet-
ings.  We are continuing our mission of developing objective measures for both acute (recent) and chron-
ic brain injury and hope to see these modalities further incorporated into the standard of care in 2022. 
Highlights of our year included attending the J. Aron Allen Legacy Foundation Fundraiser and Golf Tour-
nament, which has supported our work for the last 2 years.  Mr. Allen was a dedicated husband, father, 
friend, athlete and lawyer.  His family and friends have chosen to remember his legacy by donating to our 
laboratory and the ThinkFirst National Injury Prevention Foundation.  We remain grateful that they 
have chosen to honor his memory by supporting our work. 
 
In 2021, Scarlett Cheong joined the laboratory as a Master's level graduate student in Bioinformatics and 
Computational Biology, jointly mentored with Dr. Yuk Sham.  Her capstone thesis will investigate wheth-
er better classification of brain injury using objective measures can increase the likelihood of success for 
clinical trials for brain injury.   
 
Graduate students Atishya Ghosh and Sharada Kadaba Sridhar both now have full regulatory process 
approvals and continue to make impressive progress on data collection for their theses.  Both presented 
preliminary findings at their first scientific meetings this year.  Atishya is developing an algorithmic ap-
proach for treatment of brain hemorrhage and Sharada's work will help differentiate chronic effects of 
neurotrauma.  Graduate student Tianci Song is continuing to work on classification of acute injury using 
objective measures. 
 
We resumed in-patient research and were able to enroll 2 patients into the E-Stand trial at the VA.  This 
trial investigates whether stimulation of the spinal cord after chronic paralysis can restore movement in 
previously paralyzed limbs and improve other functions mediated by the spinal cord such as blood pres-
sure control, bowel and bladder function.  We remain in awe of the resilience and fortitude of our pa-
tients with spinal cord injury and enjoy watching them move their legs and feet again after years of pa-
ralysis. 
 
In other exciting news, Zhuliu Liu graduated with his PhD in Computer Science (mentored by Dr. Rui 
Kuang) in May 2021 and has bucked the lab tradition of joining the Flywheel startup by taking a position 
at Linked In.  Colonel Patricia McCracken who led our spinal cord injury work at the VA has also moved 
on to work at Smith and Nephew.  Lab alumni David Balser MD  has matched to a fellowship at Case 
Western and Abdullah BinZahid MD to a fellowship at Johns Hopkins.   
 
Finally, our lab helped raise money for the Minnesota Brain Injury Association by participating in the 
Walk for Thought 2021. 
 
Wishing everyone a healthy and happy 2022!  Be safe and be well! 



Lab Photos from 2021 

We are grateful to Shelley Allen and all of the Allen  
children (Andrew, Nathaniel, Elizabeth & Hannah) for 

their tremendous generosity to our laboratory.  

With Dr. Joseph Maroon (and his Superbowl 
Ring) at the Congress of Neurological Surgeons  

With Drs. Mike McCrea and Shekhar Kurpad in 
Milwaukee  

Our lab at the J. Aron Allen Legacy Foundation 
fundraiser  

Scarlett, Atishya and Uzma Walking for Thought  Tory Schaaf and part of his family              
Walking for Thought  



Scientific publications (2020-21)  

Eye tracking as a biomarker for concussion in children Clin 
J Sport Med. 2020 Sep;30(5):433-443.   

Litigation risks despite guideline adherence for acute spinal 
cord injury: time is spine Neurosurg Focus. 2020 Nov;49
(5):E17.  

Evaluation of diffusion measurements reveals radial diffusivity 
indicative of microstructural damage following acute, mild trau-
matic brain injury.  Magn Reson Imaging. 2021 Apr;77:137-147.  

Long-term spinal cord stimulation after chronic complete 
spinal cord injury enables volitional movement in the ab-
sence of simulation Front Syst Neurosci. 2020 Jun 30;14:35.   

Invited Seminars, Talks and Meeting Abstracts  

Concussion Alliance: The Imperative Need for an Objective 
Measure of Brain Injury Dec 2021,  
  
Lab meeting of Dr. David Howell, University of Colorado, Eye 
Tracking as a Diagnostic for Concussion, Nov 2021,  

  
Surgery ICC: Grand Rounds at Minneapolis VAMC, The Future 
of Brain Injury – Are We Ready for the Robots? Minneapolis, 
Nov 2021,  

  
Congress of Neurological Surgeons, Cerebral Trauma State of 
the Art, Austin TX, Oct 2021,  
 
Congress of Neurological Surgeons, Brain Death is Controver-
sial, Austin, TX, Oct 2021,  

  
Congress of Neurological Surgeons, ThinkFirst Conference, 
What Every Neurosurgeon Needs to Know About the Neurolog-
ical Impact of COVID19, Austin, TX, Oct 2021,  

  

 

Sport-Related Structural Brain Injury and Return to Play: Sys-
tematic Review and Expert Insight Neurosurgery. 2021 May 
13;88(6) . 

tbiExtractor: A framework for extracting traumatic 
brain injury common data elements from radiology re-
ports PLoS One. 2020 Jul 1;15(7):e0214775.   

A retrospective descriptive study of cranioplasty failure rates 
and contributing factors in novel 3D printed calcium phos-
phate implants compared to traditional materials 3D Print 
Med. 2020 Jun 17;6(1):14.  

Discrepancy Between Internal and External Intracranial 
Pressure Transducers: Quantification of an Old Source of Er-
ror in EVDs? World Neurosurg. 2020 Jan;133:e18-e25.  
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Invited Seminars, Talks and Meeting Abstracts  

Congress of Neurological Surgeons, Spine is Time, Austin, TX, 
Oct 2021,  

  
Wisconsin Worker’s Compensation Forum, Objective Measures 
for Brain Injury, Milwaukee, WI, Oct 2021,  

  
Integra Lunch Symposium, Congress of Neurological Surgeons, 
Advanced Monitoring of Cerebral Neurotrauma, Austin, TX, Oct 
2021,  

  
Unite to Fight Paralysis, Epidural Stimulation for Spinal Cord 
Injury: Are We Ready for Non-Research Deployment? Oct 2021,  

  
University of Illinois-Chicago, Medical Scientist Training Pro-
gram, Beyond Brain Surgery: The Neurosurgeon As Entrepre-
neur, Chicago, IL, Oct 2021,  

  
American Association of Neurological Surgery, Neurosurgery in 
Press: Middle Meningeal Artery Embolization for Chronic Sub-
dural Hematoma, Sept 2021,  

  
American Association of Neurological Surgeons, Cerebral Trau-
ma State of the Art, Sept 2021,  

  
ThinkFirst Foundation at the American Association of Neuro-
logical Surgeons, Reducing Inequity in Neurotrauma, Sept 2021, 
   
Mayo Clinic Jacksonville, Florida, Grand Rounds, Beyond Brain 
Surgery: The Neurosurgeon As Entrepreneur, Sept 2021,  

 
Texas Association of Neurological Surgeons, The Neurosurgeon 
as Entrepreneur, From Start-up Through the Valley of Death 
and Onwards, Austin TX, Aug 2021,  
 
Texas Association of Neurological Surgeons, Neurotrauma in 
the Future: Are We Ready for the Robots? Austin TX, Aug 2021,  

  
Wyoming High School Coaches Association, What Every Coach 
Needs to Understand About Brain Injury, Casper, WY, July 2021 

  
National Neurotrauma Symposium, AANS-CNS Section, Brain 
Death is Controversial, July 2021,  
 
National Neurotrauma Symposium, AANS-CNS Section, Brain 
Injury Prevention and Equity in Neurotrauma – the Role of 
ThinkFirst, July 2021,  



Invited Seminars, Talks and Meeting Abstracts  

J Aron Allen Legacy Foundation, Research in the UMN/VA Neu-
rotrauma Lab: An Update, Minneapolis, MN, July 2021,  
  
Talk Polymath – PolyPlexus, DARPA, Eye Tracking as a Diagnos-
tic for Concussion, July 2021,  

  
Concussion Alliance, Creating Equity for Brain Injury Treat-
ment, July 2021,  

  
Islamic Medical Association of North America, Should We Let 
Children Play Contact Sports, June 2021,  

  
National Institutes of Health, Post-Traumatic Epilepsy, June 
2021,  

  
American Bar Association, Spring 2021, Workers Compensation 
Seminar, Objective Measures for Brain Injury, May 2021,  
  
Congress of Neurological Surgery Webinar, Should Kids Play 
Contact Sports? April 2021. 

Participants for Clinical Trials in Brain Injury are not Representative  
of the Injured Population  
 
Presenter: Shivani Venkatesh 
 
Minority populations have worse outcomes than non-minorities after brain injury.  The purpose of this study was to review 
the published literature of clinical trials in traumatic brain injury to investigate the causes of disparity and potential biases. 
Database searches of NIH RePORTER, ClinicalTrials.Gov, CTTI AACT, and PubMed yielded 592 studies of which 350 had pub-
lished results. Enrollment in these studies was compared to general population statistics on race/ethnicity and sex from the 
U.S. census and TBI statistics from the CDC. While sex was frequently reported, the majority of studies did not report race/
ethnicity. White people were found to be overrepresented in TBI trials as 65.3% of participants are white even though they 
account for 63.1% and 52.0% of TBI trial participants and mortalities, respectively. Black patients were 1.9 more times likely 
to die from head injuries compared to white patients. The majority of TBI clinical trials did not report race/ethnicity. Factors 
that may influence minority participation in clinical trials include cultural barriers (education, trust, cultural dissonance be-
tween health care professionals and their communities) and time commitment/cost . Our results demonstrate the need for 
demographic reporting to ensure the population being studied accurately reflects the population suffering from the burden 
of disease.  

Automatic 2D segmentation of chronic subdural hematoma from a head CT scan 

Presenter: Atishya Ghosh 

Traumatic Brain Injury (TBI) can cause bleeding and clotting of blood on the surface of the brain resulting in subdural he-
matoma (SDH). Untreated, SDH can become chronic within days. Excess bleeding and expansion of clot can compress and 
damage adjacent brain tissue which can lead to seizures, stroke, neurological damage and death. Enzymatic breakdown of 
clot releases iron that is cytotoxic to brain tissue. The one-year mortality rate for chronic subdural hematoma (CSDH) pa-
tients is 32% with survivors vulnerable to long term incapacitating dementia and Alzheimer’s disease . The standard treat-
ment involves surgical drainage using craniotomy or burr hole craniostomy with a recurrence rate greater than 10%. A 
newer, minimally invasive approach, called Twist-Drill Craniotomy (TDC) can be performed bedside under local anesthesia 
with decreased length of hospital stay. However, TDC also suffers from 18% recurrence risk due to imperfect drill place-
ment that often results in residual hemorrhage. The objective of the study is to apply supervised learning to automate CSDH 
detection from a head CT scan and optimize TDC drill site placement to enable better diagnosis and treatment. An algorithm 
created for automatic 2D segmentation by supervised learning of CT scans from 28 TBI patients with CSDH is presented  

https://2021meeting.cns.org/home-2021
https://2021meeting.cns.org/home-2021
https://www.youtube.com/watch?v=YNFm-xZQsYw&feature=youtu.be


Lab Projects & Updates 

Zhuliu received his PhD  from the Department of Computer Science at the University of 
Minnesota and was co-mentored by Dr. Rui Kuang. His thesis work  focused on classify-
ing the nature of brain injury by utilizing multiple objective markers including algorith-
mic image analysis, blood based biomarkers, and eye-tracking data. He created a novel 
classification algorithm that is currently under review for publication and being validat-
ed on a separate dataset in collaboration with the Transforming Research and Clinical 
Knowledge in Traumatic Brain Injury (TRACK-TBI) national study. 

Congratulations to Zhuliu Li on his successful thesis defense and graduating.  

We wish him the best at LinkedIn! 

Atishya is a 2nd year PhD student in Bioinformatics 
and Computational Biology (BICB) in the Neuro-
Trauma Lab. Her thesis research focuses on improv-
ing the surgical drainage procedure for a subdural 
hematoma (brain bleed) in Veteran patients. Her 
preliminary research indicates the feasibility of the 
study and she is excited to build on the analysis to 
facilitate the Neurotrauma laboratory's goal of cre-
ating a surgical robot for the emergency room. She is also creating a bedside aug-
mented reality program for neurosurgical procedure planning. When she is not 
doing research, you can find her reading, blogging, scrap booking, watching reruns 
of 90's shows and listening to 80's music!  

Zhuliu Li, PhD Graduate 

Sharada is a student in the Bioinformatics and Computational Biology 
(BICB) program and is co-advised by Dr. Rui Kuang. She is researching the 
chronic effects of neurotrauma and will be working on developing objective 
markers to distinguish between and predict the chronic effects of traumatic 

brain injury versus those of other neuro-
pathologies like Alzheimer disease, 
frontal temporal dementia, vascular dis-
ease, etc. using image processing and 
machine learning. During the past year, her work resulted in a suc-
cessfully funded grant from the state of Minnesota. She developed a 
semi automated image processing software to measure two radio-
graphic features to aid in the diagnosis of normal pressure hydro-
cephalus. She presented a preliminary version of this as a research 
poster at the VA Research Week in May, and the BICB Symposium 
at the U of M in August. She is currently  working on her thesis pro-
ject to develop objective radiographic features to classify the 
chronic effects of neurotrauma and dementia. In her free time,  she 
likes to read about neuroanatomy, positive psychology, and Indian 
philosophy. And she absolutely love hiking. 

Sharada Kadaba Sridhar,  PhD Candidate 

Atishya Ghosh, PhD Candidate 



Lab Projects & Updates (continued) 

 

Scarlett is a graduate student in the BICB program at the University of 
Minnesota pursuing her masters degree. Her research focuses on applying 
a novel traumatic brain injury classification algorithm utilizing diagnostic 
information from serum biomarkers and CT scans to assist in a collabora-
tive project (ProTECT III) A goal of this project is to identify investigate 
the potential protective effects of progesterone for treatment of traumatic 
brain injuries. Outside of school, Scarlett enjoys being active with a variety 
of outdoor activities.  

Scarlett Cheong, MS Candidate 

Tianci is a PhD Student in the Computer Science and Engineer-
ing program. His research interests include semi-supervised 
learning, deep learning, statistical learning and their applica-
tion in computational biology and bioinformatics. He is cur-
rently working on devising a new algorithm to automatically 
identify a brain injury based on severity and type of injury. His 
work will validate the ability of the algorithm to predict out-
comes in collaboration with TRACK-TBI. 

 

Shivani Venkatesh,  MD Candidate 

www.SamadaniLab.org  

Shivani is a medical student who is investigating the racial and ethnic dis-
parities that exist in traumatic brain injury research. Her research was se-
lected for an oral presentation at the 2021 Congress of Neurological Sur-
geons. She presented her work titled “Participants for Clinical Trials in 
Brain Injury are not Representative of the Injured Population” and is now 
preparing a manuscript. Her goal is ensure equity in research. 

Tianci Song, PhD Candidate 

         

The lab congratulates Patricia McCracken on her new position as a  Clini-
cal Strategist for Smith & Nephew. Patricia was a major innovator in the 
lab and her insights led to many successful projects.  Colonel McCracken 
played a pivotal role in the launch of the Estand trial at the VA, along with 
leading efforts for database research.    

Patricia McCracken PT 

http://www.samadanilab.org/

