
 

FACULTY 
SPOTLIGHT   
 

 
Dirk Mayer, Dr rer nat, 

is an Associate Professor and 
Director of the Metabolic Imaging 
Program, Department of 
Diagnostic Radiology and 
Nuclear Medicine. Since joining 
the department in 2013, Dr. 
Mayer has been engaged in 
highly productive, innovative 
research focused on the use of 
dynamic nuclear polarization to 
increase the MR signal of 
metabolically active, 13C-labeled 
compounds for in vivo molecular 
and metabolic imaging. He has 
coauthored sixty-eight peer-
reviewed journal articles; is a co-
inventor of “Fast Metabolic 
Imaging of Systems with Sparse 
Spectra,” and has another patent 
pending; is a nationally and 
internationally-invited speaker; 
and was recently awarded the 
Reuben S. Mezrich Research Prize 
For Excellence in Radiologic 
Sciences Research.  

In 2016 alone, Dr. Mayer 
received three NIH grants in the 
area of hyperpolarized MR 
totaling more than 2.5 million 
dollars. Highlights of these grants 
follow. 

* R01 grant to study metabolic 
imaging of nonalcoholic fatty 
liver disease (NAFLD).  
Approximately 20% of NAFLD 
patients will progress to the much 
more clinically deleterious 

nonalcoholic steatohepatitis 
(NASH). Dr. Mayer states, 
“Accurate diagnosis and staging 
of liver disease is an important 
public health concern, however, 
there currently are no 
noninvasive methods available 
for this. In this preclinical study, 
we are developing noninvasive 
imaging biomarkers for both the 
diagnosis and staging of NASH 
vs. less severe forms of NAFLD 
that are also useful for assessment 
of treatment response.” 

*R21 grant from NINDS on 
using metabolic imaging of 
hyperpolarized 13C pyruvate for 
the investigation of energy 
metabolism in traumatic brain 
injury (TBI). According to Dr. 
Mayer, “Primary head trauma 
sets off a cascade of pathological 
changes that leads to secondary 
insults including mitochondrial 
dysfunction and dysregulated 
energy metabolism. As these are 
potential targets for therapeutic 
interventions, diagnostic tools for 
the noninvasive and spatially 
resolved assessment of brain 
energy metabolism would be 
beneficial for both improved 
diagnosis and more effective drug 
development. The goal of this 
preclinical study is to develop 
noninvasive imaging biomarkers 
for the assessment of brain energy 
metabolism after TBI that can 
easily be translated into clinical 
use.” His collaborators are Gary 
Fiskum, PhD, Department of 
Anesthesiology and Rao 
Gullapalli, PhD. 

*R21 grant (with Joseph Kao, 
PhD, Department of Physiology) 
from NIBIB to leverage metabolic 
alterations during porphyrin 
synthesis in cancer cells for the 
noninvasive diagnosis and 
characterization of glioblastoma. 
Graeme Woodworth, MD, 
Department of Neurosurgery, is 

another collaborator on this 
project. 

In addition, Dr. Mayer is 
collaborating with Dr. M. Minhaj 
Siddiqui in the Department of 
Surgery on using metabolic 
imaging of hyperpolarized 
pyruvate for the improved 
characterization and risk 
stratification of prostate cancer. 
Their recently reviewed R21 grant 
application on this project has 
been favorably scored (5th 
percentile) and will most likely 
been funded within the next 
couple of months. 

Dr. Mayer is working with Dr. 
Gullapalli to translate the  
hyperpolarized 13C imaging 
methods to the clinic. 

  

NEW RESEARCH 
FACULTY MEMBER 

 
Please welcome new faculty 

member Guang Li, PhD, 
Assistant Professor, the 
department’s new Board Certified 
Medical Physicist. Dr. Li received 
his doctorate in Medical Physics 
from the University of Texas 
Health Science Center and 
completed his residency in 
imaging physics at the University 
of Texas MD Cancer Center. 

REWARDING 
INNOVATION  

      Jason Hostetter, MD, a 4th 
year resident, was the winner of 
the First Innovation Accelerator 
Award from the Department of 
Diagnostic Radiology and 
Nuclear Medicine’s Innovation 
Committee for his project titled 
“Web-based radiology 
educational platform with 
support for full anonymized 
DICOM cases.”    
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TECHNIQUE HIGHLIGHT: FIBER TRACKING FOR VIM  
By: Jiachen Zhuo, PhD and Dheeraj Gandhi, MBBS 

The aim of tremor surgery is to disrupt the cerebello-thalamo-cortical (CTC) tract or modify the activity of venteralis 
intermedius nucleus, the relay center. This nucleus is invisible on standard MRI techniques and traditional approaches 
have utilized sterotactic coordinates based on human brain atlases. We use the Siemens Neuro3D taskcard for fiber 
tracking of high resolution DTI data and overlay the DTI map on 3D T2 weighted images. Using motor cortex and 
ipsilateral red nucleus as seed points, we map the location of the CTC tract.  Tracking parameters include FA threshold: 
0.2, angle threshold: 30⁰, samples per voxel length: 2, step length: 1.35mm.  

Fig. 1 illustrates the ROIs and the tracts (Credit: Yamada K, Akazawa K, Yuen S, et al. MR imaging of ventral thalamic nuclei. AJNR Am J 
Neuroradiol2010;31(4):732–735) 

 
Fig 2 A, B. Illustrative mapping of CTC in an essential tremor patient who 

underwent ablation of this tract using focused ultrasound. To the best of our knowledge, this revolutionary approach in directly targeting the 
precise tract responsible for essential tremor production using focused ultrasound has never been employed before.  

SELECTED 
PUBLICATIONS  

 Sours C, Raghavan P, 
Foxworthy WA, Meredith MA, El 
Metwally D, Zhuo J, Gilmore JH, 
Medina AE, Gullapalli RP. 
Cortical Multisensory 
Connectivity is Present Near 
Birth in Humans. Brain Imaging 
Behav. 2016 Aug 31. [Epub ahead 
of print]   

 Elias WJ, Lipsman N, Ondo 
WG, Ghanouni P, Kim YG, Lee 
W, Schwartz M, Hynynen K, 
Lozano AM, Shah BB, Huss D, 
Dallapiazza RF, Gwinn R, Witt J, 
Ro S, Eisenberg HM, Fishman PS, 
Gandhi D, Halpern CH, Chuang 
R, Butts Pauly K, Tierney TS, 
Hayes MT, Cosgrove GR, 
Yamaguchi T, Abe K, Taira T, 
Chang JW. A Randomized Trial 
of Focused Ultrasound 
Thalamotomy for Essential 
Tremor. N Engl J Med. 2016 Aug 
25;375(8):730-9 

Khanna, N, Gandhi D,  
Steven A, Frenkel V, Melhem 
ER. Intracranial Applications of 
MR Imaging-Guided Focused 
Ultrasound.  AJNR Am J 
Neuroradiol. 2016 Aug 18. [Epub 

ahead of print]   

FRENKEL AWARDED 
NSF GRANT 
   
Victor Frenkel, PhD, Associate 
Professor, received a $154,000 
grant from the National Science 
Foundation for “Investigations 
of pulsed focused ultrasound 
for increasing the average pore 
size in brain tissue.” This award 
will support experiments to 
study pulsed ultrasound 
exposures as a means of 
effectively altering the 
microstructure of the 
extracellular space with the goal 
of improving the dispersion of 
nanometer-sized therapeutic 
agents in the brain. Results of 
the project will improve 
knowledge of the extracellular 
space in the brain and provide 
guidance in the design of more 
effective drug delivery 
strategies such as improving 
interstitial drug  
delivery to the brain by 
methods such as convection-
enhanced delivery. 
 

 
A Note of Thanks to 

Ranyah Almardawi, MBBS, 
MPH, Senior Research Analyst, 
for stepping up to manage the 
projects of research specialists 
Moronke Iyoha and Samantha 
Gibson after their departures. 
Ranyah joined the department 
this past January to provide 
research assistance to Derik 
Davis, MD and barely had her 
feet wet when I asked her to 
temporarily assume a new role 
until the vacancies were filled. 
Her willingness to do so and 
dedication to learning the 
necessary responsibilities assured 
the smooth continuation of 
established and pending research 
projects. I greatly appreciate 
Ranyah’s commitment to the 
department. ~Rao Gullapalli 

 
Erratum: In the July Update 

we neglected to include Narendra 
Shet, MD as Co-PI of SPR’s 
Education Project Award for 
“MOOC-based Repetitive Image 
Quizzes for Learning Concepts in 
Pediatric Radiology.” We 
apologize for the oversight. 

  

 Fig 2 A, B 


