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Part I:  General Information 
Date Prepared: 11/01/2007 
 
Name:   James Tracey Heaton 
 
Office Address: Massachusetts General Hospital  
  Center for Laryngeal Surgery & Voice Rehabilitation 
  One Bowdoin Square, 11th Floor 
  Boston, MA 02114 
 
Home Address: 29 Bella Vista Ave 
  Mansfield, MA 02048-1306 
 
E-Mail: james.heaton@mgh.harvard.edu 
 
Phone Numbers: Office: (617) 726-0211 
  FAX:    (617) 726-0222 
 
Place of Birth: Wilmington, Delaware, United States of America 
 
Education and Professional Background 
Education 
 1990 B.A. Luther College (Decorah, IA), Psychology 
 1993 M.S. University of Maryland (College Park, MD), Psychology 
 1997 Ph.D. University of Maryland (College Park, MD), Psychology 
 
Academic and Professional Appointments: 
 1997-2004 Research Associate – Massachusetts Eye & Ear Infirmary 
 1997-2000 Instructor – Harvard Medical School Department of Otology and  
  Laryngology 
 1998-1999 Lecturer – MGH Institute of Health Professions 
 1999-2007 Adjunct Assistant Professor – MGH Institute of Health Professions  
 2000-2003 Lecturer – Emerson College 
 2000-2004 Assistant Professor – Harvard Medical School Department of Otology 
  and Laryngology 
 2004-2006 Lecturer – Boston University 
 2004-present Assistant Professor – Harvard Medical School Department of Surgery 
 2004-present Assistant Neuroscientist – Massachusetts General Hospital 
 2005-2006 Neuroscientist Consultant – CACI Inc. (for U.S. Defense Department) 
 2006-present Neuroscientist Consultant – BAE Systems National Security Solutions 
 2006-present Faculty Member - Speech and Hearing Bioscience and Technology 
   Program of the Harvard-MIT Division of Health Sciences & 
  Technology 
 2007-present Associate Professor – MGH Institute of Health Professions 
 
Major Committee Assignments: 
 2001-2004 MEEI Animal Care and Use Committee 
 
Professional Societies: 
 1992-present Society for Neuroscience:  Member 
 1999-present Boston Area Neuroscience Group: Participant 
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Awards and Honors: 
 1993 PHS Individual National Research Service Award 
 1995 Passed Doctoral Program Comprehensive Exam with Honors 
 1998 Jack Bartlett Award from the University of Maryland Department of 
  Psychology - awarded annually for excellence in dissertation 
  experimental design. 
 2002 Fellow of the 50th Anniversary Program for Scholars in Medicine, 
  Harvard Medical School. 
 2004 The Massachusetts General Hospital Institute of Health Professions 
  Department of Communications Sciences and Disorders 
  Faculty Award for Excellence in Teaching 
 
Part II:  Research, Teaching, and Clinical Contributions 
 
A. Narrative report of primary research activities 
 My early research focused on the neural mechanisms of vocal learning by studying the 
avian vocal control pathways supporting both learned and innate vocalizations.  I described this 
system by neuroanatomically mapping vocal motor control regions of the parrot forebrain and 
brainstem, followed by systematic lesioning of these pathways starting peripherally at the cranial 
nerves and working centrally into the forebrain.  Several manuscripts resulted from this work, 
and aside from human literature, it was one of the first substantial points of comparison for the 
expansive work in songbird neural circuits serving audio-vocal learning. 
  My recent research efforts have focused on the development of a neuromotor interface 
for the control of artificial voice sources and/or input to speech recognition technology.  Each 
year thousands of individuals lose the use of their larynx (voice box) due to disease or injury, 
and consequently must use an artificial voice source in order to speak.  In most cases, the 
laryngeal nerves and the neuromotor signals that the nerves transmit are healthy at the time of 
laryngectomy.  Our research team has transferred (re-routed) laryngeal nerves to ‘host’ muscles 
at the time of laryngectomy so that, after reinnervation, these muscles sustain and naturally 
amplify the laryngeal nerve signals.  My recent publications show the feasibility of obtaining and 
using these transferred laryngeal motor signals in human laryngectomy patients for prosthetic 
voice control. I am also investigating the use of face and neck surface EMG signals for speech 
encoding in both vocally normal and disabled individuals to be implemented in an advanced 
communication system under support from the US Department of Defense (DARPA). 
 
B. Funding Information 

Years covered Source Status Project Title 

1993-1996 NIMH (MH1047) Principal 
Investigator 

Neural mechanisms of vocal learning 
 

1999-2002 Veterans 
Administration 

Investigator 
 

Development of an improved artificial 
electrolarynx communication system 

2002-2003 Harvard Medical 
School 

Scholars in 
Medicine 
Fellow 

Comparison of electrical and magnetic 
stimulation of the vagus nerve 

2004-2008 R01 DC006449 Investigator Development of voice neural prosthesis 
technology 

2004-present 
Institute of 
Laryngology and 
Voice Restoration 

Investigator Voice Restoration Research Program 

2005-2007 DARPA Contract # 
6800-318 Consultant Sub-Vocal Speech Exploration 
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D. Report of Teaching 
 
1.  Local contributions 
1998-2004  Basic Sciences Course for Medical Residents; Head and Neck:  MEEI. 
 I have given one basic science lecture to the Otolaryngology residents at MEEI each 

semester since the spring of 1998.  My lecture typically deals with neurolaryngolgy 
and the challenges of establishing a neuromotor interface for artificial voice sources.  
Preparation involves approximately 6-10 hours per lecture. 

 
2003-2005  Lecture titled:  “Development of Voice Neural Prosthesis Technology” for the 

MGH Institute of Health Professions Communications Sciences and Disorders 
Program course titled “Laryngectomy Rehabilitation” taught once a year.  
Approximately 15 graduate students attend this 1.5 hour lecture. 

 
2005-present Lecture titled:  “Neuromuscular Control of Voice and Speech” for the Harvard 

Health Science and Technology Doctoral program Functional Human Anatomy 
course (HST 718) taught once a year.  Approximately 8-10 graduate students attend 
this 1.5 hour lecture each January. 

 
2005  Lecture titled: “Innovative Future Technologies” for the Harvard Medical 

School Department of Continuing Education course titled “Laryngeal Surgery and 
Voice Rehabilitation” held on October 28-29.  Approximately 130 individuals were in 
attendance for this hour of lecture and questions. 

 
2005  Poster titled:  “585mn Pulsed Dye Laser for Treatment of Microinvasive 

Cancer of the True Vocal Folds” presented on June 28th at the Massachusetts 
General Hospital Clinical Research Day. 

 
2007  Poster titled:  “The role of extrinsic laryngeal musculature in vocal 

hyperfunction for design of an ambulatory biofeedback system” presented on May 3rd 
at the MGH Institute of Health Professions research day. 

 
2007  Poster titled:  “A longitudinal study of post-laryngectomy speech and 

swallowing respiration patterns” presented on May 3rd at the MGH Institute of Health 
Professions research day. 

 
2007  Poster titled: “Thermal Damage During Thulium Laser Dissection of 

Laryngeal Soft Tissue is Reduced with Air-Cooling: An ex-vivo Calf Model Study” 
presented on May 17th at the Massachusetts General Hospital Clinical Research 
Day. 

 
2.  Regional contributions 
1998-present CD-722 Neuroanatomy and Neurophysiology:  MGH-IHP 
 Each year I teach the neuroanatomical and neurophysiological basis of 

communication and swallowing to approximately 48 Master’s students in the 
Communication Sciences & Disorders program at the MGH Institute of Health 
Professions.  Lecture and lab time average 3 hours per week, with preparation and 
student contact time totaling approximately 95 hours per semester. 

 
2000-2003  CD-683  Neuroanatomy and Neurophysiology:  Emerson College 
 I taught this required course for graduate students at Emerson College seeking a 

Master of Science degree in Communication Sciences & Disorders.  It met once a 
week for 3 hours per lecture with approximately 45 students enrolled across two 
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semesters each year.  Lecture and lab time averaged 3 hours per week, with 
preparation and student contact time totaling approximately 95 hours per semester. 

 
2001-present CD-412 Anatomy and Physiology:  MGH-IHP.  This is a pre-requisite course 

for the Speech Language Pathology program taught in the Department of 
Communications Sciences and Disorders.  Lecture and lab time (combined) average 
4 hours per week taught over the summer months.  Preparation and contact time for 
the lectures and lab exercises total approximately 90 hours per semester. 

 
2002  Lecture titled:  “Voice Replacement: Laryngeal Prosthesis”.  This 45 minute 

invited presentation was received by approximately 350 participants of the Annual 
NIH Neural Prosthesis Workshop in Bethesda, Maryland. 

 
2003  Lecture titled: “Development of Voice Neural Prosthesis Technology”, 

presented at Grand Rounds in the Departments of Otolaryngology - Head & Neck 
Surgery, Johns Hopkins School of Medicine (10/20/2003).  Approximately 40 
individuals were in attendance for this 1 hour long presentation, with preparation time 
totaling approximately 8 hours. 

 
2004-2006  CD-522 Anatomy and Physiology:  Boston University.  This is essentially the 

same course as CD-412 described above (but for a different institution). 
 
2006  Lecture titled: “Development of Voice Neural Prosthesis Technology”, 

presented at the Center for the Neural Basis of Cognition and the IGERT on 
Assistive Technology at Carnegie Mellon University in Pittsburgh, PA (11/28/2006).  
Approximately 25 individuals were in attendance for this 1.5 hour long presentation, 
with preparation time totaling approximately 8 hours. 

 
2006  Lecture titled: “Using the Recurrent Laryngeal Nerve to Control a Hands-Free 

Voice Prosthesis after Total Laryngectomy”, presented in the Communications 
Sciences and Disorders Doctoral Program at the University of Pittsburgh 
(11/29/2006).  Approximately 30 individuals were in attendance for this 1 hour long 
presentation, with preparation time totaling approximately 8 hours. 

 
2007  Lecture titled:  “New Innovations in Rehabilitation of the Laryngectomy 

Patient”, presented at the Surgical Grand Rounds, VA Boston Healthcare System 
(06/01/2007).  Approximately 30 individuals were in attendance for this 1 hour long 
presentation, with preparation time totaling approximately 8 hours. 

 
2007  Guest appearance on the television show Healthline (see www.rl.tv), which 

is a thirty minute program focusing on health issues of particular concern to the 
elderly.  The episode was titled “Voice Disorders” and aired on 8/29/2007 to a 
potential audience of 38 million subscribers to the Retirement Living channel. 
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