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EDUCATION













Doctorate of Philosophy: Biomedical Engineering: 
                                                  January 2008


University of Southern California, Los Angeles, CA

Dissertation Title: “A High Frequency Array-Based Photoacoustic Microscopy Imaging System.”  

Advisor:  K. Kirk Shung

Master of Science: Biomedical Engineering:  


           
         
          December 2005

University of Southern California, Los Angeles, CA


Area of Concentration:  Biomedical Imaging:  High Frequency Ultrasonic Imaging

Bachelor of Science: Electrical Engineering:  


                  
       
       June 2002


University of South Florida, Tampa, FL


Area of Concentration:  Control/Wireless Electronics System Design

HONORS AND AWARDS











· Featured Cover Article of Journal of Magnetic Resonance in Imaging


    2016

· NIH Extramural LRP Award for Clinical Research





    2014
· Magna Cum Laude Award, ISMRM International Symposium, Italy


    2012

· California Breast Cancer Research Postdoctoral Fellowship Grant

                            2010
· NCI Advanced Techniques for Cancer Imaging Detection Postdoctoral Fellowship
    2008  

· 1st Place Presentation Award, Fred S. Grodins Research Symposium 

    
    2007

· Tau Beta Pi, Engineering Honor Society Inductee

                   
    
                2000
RESEARCH AND EXPERIENCE​​​​​​​​​​​​​​​​​​​​










Research Scientist – Radiology, Stanford University

     

             2012 - present
· Creating and publishing original research focusing on applications of MR guided Focused Ultrasound (MRgFUS) for ablative treatments of cancer and trans-cranial neurosurgical treatment of non-parkinsonian related tremor including MR thermometry and thermal dosimetry to monitor and evaluate treatment efficacy.  

· Developing new MRI imaging strategies and pulse sequence development of non-ablative applications of focused ultrasound, including MR Acoustic Radiation Force Imaging.

· Advisor to interventional radiologists as a medical physicist:  Conduct ultrasound treatment planning and am MRI imaging specialist for ongoing human clinical trials, and Stanford hospital interventions to treat bone metastases, soft tissue tumors of the extremities, osteoid osteomas, uterine fibroids, vascular malformations, and essential tremor and other neurological disorders using MRgFUS. 

· Bridge technical and clinical communication between clinicians, interventional radiologists, imaging technologists, faculty, research scientists, graduate students, and medical device company engineers. 

· Perform rigorous data analysis of treatment efficacy in clinical trials of MR interventions to treat desmoid and soft tissue sarcoma tumors. Compare new approach outcomes to standard of care using retrospective analysis.  

· Identify risk factors in MRgFUS treatments of bone and uterine fibroid and develop new strategies to minimize patient burns and adverse events.

· Present findings of improved imaging to minimize patient risk at seminars including clinicians, researchers, and separately for patient advocates.

· 10 years experience in grant writing including fellowships, foundation grant writing, and NIH grants.

National Cancer Institute Postdoctoral Fellow - Radiology, Stanford University            2008 - 2012

· Developed interventional techniques in MRgFUS using MR PRF thermometry monitoring for novel applications in breast cancer therapy at 3T.  Including MRgFUS for preoperative localization of non-palpable breast tumors in place of wire localization.

· Created Matlab-based ultrasound field simulation models for both imaging and therapeutic transducer arrays. 

· Research in novel approaches of susceptibility weighted imaging and radiation force imaging to improve conspicuity of brain calcifications during MRgFUS functional neurosurgery.

Research Assistant - NIH Transducer Resource Center, University of S. California      2002 - 2008

· Designed and built a novel photoacoustic imaging system for applications in micro-vascular imaging.  

· Other research projects include: High frequency ultrasound electronic systems level design, RF analog and digital signal processing, schematic design, PCB layout, assembly, and test, hardware/software ultrasound array beamformation and beam steering, development of a imaging system user interface, image reconstruction algorithm development, and photoacoustic image processing.
PEER REVIEWED PUBLICATIONS









1. Bitton R, Webb T, Pauly KB, Ghanouni P, “Heating Trends in Magnetic Resonance-guided Focused Ultrasound of Patients with Bone Tumors,” Medical Physics, (In submission, 2018).
2. Ghanouni P, Dobrotwir A, Bazzocchi A, Bucknor M, Bitton R, et al, “Magnetic resonance-guided focused ultrasound treatment of extra-abdominal desmoid tumors: a retrospective multicenter study,” Eur Radiology, vol. 27(2), pp. 732-740, (2017).

3. Dababou S, Marrocchio C, Rosenberg J, Bitton R, Pauly KB, Napoli A, et al, “A meta-analysis of palliative treatment of pancreatic cancer with high intensity focused ultrasound,” J Ther Ultrasound, vol. 5, pp. 5-9, (2017).

4. Ghanouni P, Kishore S, Lungren M, Bitton R,  Chan L, Avedian R, et al, “Treatment of Low-Flow Vascular Malformations of the Extremities Using MR-Guided High Intensity Focused Ultrasound:  Preliminary Experience,” J of Vasc Interv Radiology, vol. 28(12), pp 1739-1744, (2017).
5. Bitton R, Webb T, Ghanouni P, Butts Pauly K, “Improving Thermal Dose Accuracy in Magnetic Resonance-Guided Focused Ultrasound Surgery:  Long-Term Thermometry Using a Prior Baseline as a Reference,” J. of Mag Reson. in Imaging, vol. 43(1), pp. 181-189, (2016). 

6. Avedian R., Bitton R, Gold G, Butts Pauly K, Ghanouni P, “Is MR-Guided High Intensity Focused Ultrasound a Feasible Treatment Modality for Desmoid Tumors?,” Clinical Orthopaedics and Related Research, vol. 474(3), pp. 697-704, (2016). 
7. Guar P, Paranen A, Werner B, Ghanouni P, Bitton R, Butts Pauly K, Grissom WA, “Correcting Heat-Induced Chemical Shift Distortions in Proton Resonance Frequency-Shift Thermometry,” Mag Reson. in Med, vol. 76(1), pp. 172-182, (2016).

8. Vyas U, Webb T, Bitton R, B Pauly K, Ghanouni P, “Acoustic and thermal simulations of tcMRgFUS in patient specific models: validation with experiments,” J of Therapeutic Ultrasound, vol. 3(1), pp. 35, (2015).

9. Bitton R, Butts Pauly K, “MR-ARFI and SWI to Visualize Calcifications in Ex-Vivo Swine Brain,” J. of Mag Reson. in Imaging, vol. 39(5), pp. 1294-1300, (2014). 
10. Bitton R, Daniel B, Butts Pauly K, “Breast Ablation:  Breast Carcinoma, Fibroadenomas,” in Interventional Radiology Techniques in Ablation, eds. Clark and Sabharwal, London: Springer,  pp. 73-95, (2013).
11. Bitton R, Kaye E, Dirbas F, Daniel B, Butts-Pauly K, “Toward MR-guided High Intensity Focused Ultrasound for Pre-surgical Localization:  Focused Ultrasound Lesions in Cadaveric Breast Tissue,” J. of Mag. Reson. in Imaging, vol. 35(5), pp. 1089-1097, (2012).
12. Bitton R, Zemp R, Yen J, Wang LH, Shung KK, “A 3-D high-frequency array based 16 channel photoacoustic microscopy system for in vivo micro-vascular imaging,” IEEE Transactions on Medical Imaging,  vol. 28, issue 8, pp. 1190-1197, (2009). 
13. Song L, Maslov K, Bitton R, Shung KK, Wang LV, “Fast 3-D dark-field reflection-mode photoacoustic microscopy in vivo with a 30-MHz ultrasound linear array,” Journal of Biomedical Optics, vol. 13, pp. 054028 -1-05428-5, (2008).

14. Zemp R, Song L, Bitton R,  Shung KK, Wang LV, “Realtime photoacoustic microscopy of murine cardiovascular dynamics,” Optics Express, vol. 16, no. 11, pp18551- 18556, (2008).
15. Zemp R, Song L, Bitton R, Shung KK, Wang LV, “Realtime photoacoustic microscopy in vivo with a 30-MHz ultrasound array transducer”,  Optics Express, vol. 16, no. 11, pp. 7915-7928, (2008).
16. Zemp R, Bitton R, Li ML, Shung KK, Stoica G, Wang LV, “Photoacoustic imaging of the microvasculature with a high-frequency ultrasound array transducer”, Journal of Biomedical Optics, vol. 12, no. 1, pp. 10501-10503, (2007).

17. Bitton R, Zemp R, Yen J, Wang LH, Shung K., “Photoacoustic microscopy with a 30MHz array and receive system”, Proc. of the 2006 IEEE Ultrasonics Ferroelectrics and Frequency Control  Symposium, vol. 1, pp. 389-392, (2006).

SELECTED PEER REVIEWED PROCEEDINGS AND ORAL PRESENTATIONS



1. Gaur P, Bitton R, Ningrui L, Butts Pauly K, “In vivo MR-ARFI for transcranial focused ultrasound in large animals”, Proc of the ISTU, (2017).

2. Zheng Y, Marx M, Bitton R, Butts Pauly K. “MR-Shear Wave Elasticity Imaging (SWEI) with Bipolar Motion-Encoding Gradients.” Proc of the ISMRM, (2016).

3. Gaur P, Werner B, Ghanouni P, Bitton R, Butts Pauly K, Grissom W. “In Vivo Chemical Shift-Compensated MR Thermometry”, Proc of the ISMRM, 1649, (2015).

4. Bitton R, Ghanouni P, Butts Pauly K, “Thermal Dose Volume vs. Non-Perfused Volume:  A Prior Baseline Thermometry Approach for Improved Thermal Dose Prediction in MRgHIFU of Patients with Soft Tissue Tumors”, Proc of the ISTU, 253, (2014).  
5. Bitton R, Webb T, Ghanouni P, Butts Pauly K. “Prior Baseline Thermometry for Improved Thermal Dose Prediction in MRgFUS of Soft Tissue Tumors”, Proc of the ISMRM, 2239, (2014).
6. Bitton R, Kaye E, Butts Pauly K, “Shear Wave Tracking in Cadaveric Breast Using MR-ARFI,” Proc of the ISMRM, (2012).
7. Bitton R, Kaye E, Butts-Pauly K, “MR-ARFI and SWI to Detect Calcifications in the Brain in MRgHIFU Treatments,” Proc. of the ISMRM, (2011).
8. Bitton R, Kaye E, Daniel B, Butts-Pauly K, “MR guided HIFU in Cadaver Breasts for Pre-Operative Tumor Localization of Non-Palpable Breast Tumors as an Alternative to Needle Wire Localization,” Proc. of the ISMRM, (2010).
9. Kaye E, Bitton R, Butts-Pauly K, “Focal Spot Visualization in MRgFUS of the Breast:  MR-ARFI vs. T1-Weighted FSE,” Proc. of the ISMRM (2010).

10. Song L., Maslov K., Bitton R., Shung K, Wang LV, “Fast 3-D photoacoustic imaging in vivo with a high frequency ultrasound array toward clinical applications” Proc. SPIE Biomedical Optics, vol. 7177, art. 71770G, pp. G1-G9, (2009).
11. Zemp R., Song L., Bitton R., Shung K, Wang LV,  “Embracing the era of multicore processors and GPU- computing for realtime ultrasonic and photoacoustic imaging”  Proc. of the 2009 IEEE Ultrasound Ferroelectrics and Frequency Control Symposium, (2009).
12. Bitton R, Zemp R, Yen J, Wang LH, Shung K., “Design of a High Frequency Array Based Photoacoustic Microscopy System for Micro-Vascular Imaging”, Proc. of IEEE Engineering in Medicine and Biology, pp. 2175-2178, (2007).

13. Bitton R, Cannata J, Wang L.H., Shung KK,“Design of a photoacoustic receiver for a 48 element

transducer array using a 16 channel system design”, Proc. of Fred S. Grodins Research Symposium,vol.9, pp 86-88, (2005).

BOOK CHAPTERS












1. Bitton R, Daniel B, Butts Pauly K, “Breast Ablation:  Breast Carcinoma, Fibroadenomas,” in Interventional Radiology Techniques in Ablation,  eds. Clark and Sabharwal, London: Springer,  pp. 73-95, (2013).
TEACHING EXPERIENCE










Stanford University:  Department of Radiology
Guest Lecturer

· RAD 225 Ultrasound Imaging and Therapeutic Applications  (2013, 2014)
Lecture Topics:  Ultrasound physics, transducer and system design, beam forming, beam steering.

University of Southern California:  Viterbi School of Engineering

Guest Lecturer

· BME 513 Signals and Systems Analysis:  

Lecture Topics:  Exponential Fourier transforms, sampling theory, communication and medical imaging applications of biological data acquisition, modulation, and spectral analysis.

Recitation/Discussion 

· BME 101 Introduction to Biomedical Engineering 
Teaching Assistant 

· BME 650 Biomedical Measurement and Instrumentation (2006, 2007)

· BME 513 Signals and Systems Analysis (2006)

· BME 535 Ultrasonic Imaging (2006)

· BME 599 Ultrasonic Transducers (2005, 2007)

· BME 101 Introduction to Biomedical Engineering (2005)

SKILLS AND LEADERSHIP










· Data analysis/software: Matlab, Excel, C++, Labview, Treatment Plan, PSCPICE, Altium, CAD, Osirix, ImageJ.

· Principle investigator of California Breast Cancer Research Program grant.

· Mentored 7 PhD candidate graduate students, 2 undergraduate students.

· Director of the Radiological Sciences Trainee Council, in the Department of Radiology, Stanford.
PROFESSIONAL COMMITTEES AND AFFILIATIONS






Organizing Committee
· USC – Dept. of Biomedical Engineering, Annual Fred Grodins Research Symposium

· Stanford University – Dept. of Radiology, Annual Richard M. Lucas Center Retreat

· Stanford University – Center for Biomedical Imaging at Stanford (CBIS) Symposium
Affiliations

· SPIE – The International Society for Optical Engineering

· IEEE – Ultrasonics Ferroelectrics and Frequency Control Society

· ISTU – International Society for Therapeutic Ultrasound 

· ISMRM – International Society of Magnetic Resonance in Medicine
Reviewer
· IEEE – Transactions on Medical Imaging
· Medical Physics

· Physics in Medicine and Biology

· Journal of Magnetic Resonance

· IEEE – Ultrasound Frequency and Ferroelectrics 

· PLOS one

· International Society of Therapeutic Ultrasound

· International Society of Magnetic Resonance in Medicine

INDUSTRY EXPERIENCE










Consultant – Ocubell Inc., Palo Alto, CA                   

           
           
                2009 – 2012
· Instrumental role in design and development of an opthalmic photoacoustic imaging system for applications in retinal disease.
Consultant – Samplify Systems, Santa Clara, CA


        
        
                2009

· Designed and implemented model of a clinical ultrasound system for application in the human kidney. Utilized the model simulate raw and clinical ultrasound image data of the human kidney.

Electrical Engineer – Sypris Electronics Inc., FL
           
      


    2000 - 2001

· Designed linear test fixture circuits for failure analysis testing of ICs.  Development of user interface for receiving inspection.  


