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The TMJ Association 

• A non-profit patient advocacy organization 

• Mission is to improve the quality of health 

care and life for everyone affected by TMD 

• Founded in 1986 based in Milwaukee, WI    

 

 



Manifestation of  TMD 

 

 Pain in the chewing 

muscles of the face  
  
 



Manifestation of  TMJ 

 

 Same conditions 

that affect other 

joints in the body 

affect the TMJ 



TMD Does Not Exist Alone 

 

 

 

Chronic TMD is a complex 

medical condition–a 

multisystem disorder with 

overlapping comorbidities 

mediated by genes,  sex, 

age, behavioral, 

environmental/epigenetic 
triggers 



 

 

 

TMD Does Not Exist Alone 

Approximately 36 million Americans have 

some degree of TMD. The majority are 

women in their child bearing years. 
 



TMJ Treatments 

 

 

There are a multitude of treatments available 

to TMD patients–most without scientific 

evidence of safety or efficacy.   

 

There is not one drug or biologic labeled for 

TMD. 

 

A 1992 study estimated the annual cost of 

TMJ treatments to be $32 billion. (J. Fricton et al. 1992) 

 



Interpositional Implants  
 

Throughout the 1980s two materials 

were used to replace the disc between 

the skull and jaw bone.  

• Dacron reinforced Silastic Sheeting 

(Dow Corning) 

• Telfon coated Proplast (PTFE) Vitek 



Some Implant Reactions 
 

• Open communication to the brain 

• Numerous new medical conditions  

• Inflammatory and/or immunological responses 

• Foreign body giant cell reactions  

• Severe reactive synovitis, bone resorption  

• Silicone-related lymphadenopathy 

• Avascular necrosis of the condyle and condylar 
neck = severe changes in occlusion  

• Severe pain 

• Swelling 
 

 



PTFE – Silastic 
 

• FDA recalled Vitek implant in 1990 and 
seized all products. 

• Vitek President moved patents off shore, 
fled to Switzerland, and resumed 
business.  

• FDA  became responsible for conducting 
its very first recall.  

• 1993 Dow Corning discontinued labeling 
Silastic sheeting for TMJ trismus. Still 
used off label. 









TMJ Total Joint 

Devices 
 

1999 FDA approves TMJ 

Concepts device 
 

2001 FDA approves TMJ 

Implants, Inc. device (MoM) 
 

2002 FDA approves 

Biomet/Walter Lorenz device  

 

 



TMJ Implant Issues 

The following information was gathered 

from The TMJ Association’s interactions 

with patients and MedWatch reports. 

 



Adverse Events at the  

Time of Surgery 

• Transient ischemic attack (TIA) 

• Stroke 

• Traumatic brain injury (TBI)  

• Facial paralysis  

• Tachycardia, bradycardia 

• Death  



Post-surgical Adverse Events Related to 

Device Material or Design  

• Perforations of device into the skull, 

ear or skin 

• Loose or broken screws 

• Fractured device materials parts 

embedded in surrounding tissue and/or 

migrating in the general circulation 



Post-implant Complications 

• abnormal thyroid function 

• allergy – hives, rashes itching 

• bite changes 

• bladder dysfunction 

• bone degeneration 

• Chronic Fatigue 

• chronic, continuous headaches – 

migraine, tension-type, other  

• chronic respiratory, urinary tract, pelvic, 

or gastrointestinal infections 

• cognitive dysfunction and memory 

issues 

• cold extremities 

• constant low-grade fever 

• decreased jaw range of motion 

• device materials leaching into tissues & 

blood stream 

• dizziness, balance issues 

• drooling 

• dyslexia 

• dystonic tremor 

• ear pain, diminished or hearing loss, 

hyperacusis 

• eye lid paralysis necessitating gold leaf 

implant or suturing eye lids together  

• face unrecognizable after surgery 

• Fibromyalgia, Myofascial Pain 

Dysfunction, muscle aches and various 

types of pain in the head, neck and 

upper back. 

• flu-like symptoms 

• foreign body giant cell reaction 

• harvest site issues (butt, abdomen, rib, 

ear cartilage, muscle, rib, toe, etc.) 



Post-implant Complications (cont.) 

• heterotopic bone growth and 

ankyloses 

• hoarseness 

• infections not responsive to antibiotics 

• intolerance to heat and/or cold 

• lymphadenopathy 

• MS-like symptoms 

• metal sensitivity and allergies 

• metalosis 

• muscle atrophy 

• muscle spasms 

• night sweats 

• numbness that does not alleviate over 

time 

• paralysis that does not recover over 

time 

• parotid gland cysts, stones 

• pelvic gastrointestinal infections 

• post-traumatic stress syndrome 

• seizures  

• Sjogren’s; dry eyes and dry mucous 

membranes 

• skin discoloration 

• sleep apnea or sleep disorders 

• snow blindness, blurred vision, 

dyslexia  

• speech difficulty 

• stroke 

• swallowing difficulties 

• swelling that does not subside 

• traumatic brain injury 

• teeth breaking during and after the 

procedure 

• urinary tract issues 



 

 

2007 GAO Report FDA Concerns 
• Inadequate measurement or inaccurate clinical study results 

• Lack of patient history data 

• Original sample size of study too small 

• Lack of patient follow-up 

• Inadequate wear testing 

• Inadequate fatigue testing 

• Inadequate other engineering testing 

• Inadequate device labeling 

• Unaddressed microbiology, packaging, and shelf-life issues 

• Incomplete sponsor manufacturing inspections 
 

“FDA management indicated that the clinical data was not expected 

to be of high quality because the sponsor was a small manufacturer.” 

 

“Either good engineering data or good clinical data was  

acceptable to approve a device - not necessarily both.” 

Both later found to be inadequate 



On February 7, 2011 the FDA issued a 
522 order following an analysis of 
MedWatch complaints from 2004 to 
2010 in which 52% of the devices had 
to be explanted before three years. 

 

522 Order 



Patients can improve. 

    Patients can be unaffected. 

        Patients can be worsened. 

     Patients can acquire TMD.  

 

State of All Treatments 

We call this TMJ lotto. 



• Dentists, oral surgeons and device manufacturers tell us 

that we only hear from the “bad ones.” They have many 

successes.  

• A chasm exists between what the patients are 

experiencing and what professionals claim the patients 

are experiencing. 

• Patients report to The TMJ Association, FDA MedWatch, 

and discuss in TMJ chatrooms the many problems they 

are experiencing. 

• Publications by professionals on TMJ device results 

include no mention of the adverse events patients are 

experiencing. 

• Patients who experience adverse events are often left 

abandoned, isolated and hopeless with no good treatment 

options. 
 

Chaos and Controversy Abound in TMD 



Who Can the Patient Trust? 

• We have no independent registry to verify 

what is actually occurring 

• Treatments are without validated safety and 

efficacy  

• No specialty in medicine or dentistry 

• No educational criteria 

• Medical doctors do not understand what is 

happening to the patients 

• No standards of care/protocols 

• Haphazard insurance coverage  
 



“We need a comprehensive approach, a 

combined effort, a coming together or 

meeting of the minds of all stakeholders 

to address every  aspect of this disorder.”  

Adriana V. 
 

  



• First-of-its-kind collaboration in the TMD/FDA 
area bringing together all stakeholders–patients, 
industry, surgeons, regulators, academia, 
government agency representatives, researchers 
and policymakers.  
 

• A unique feature is the patient centered 
approach. Patients have a vital role and 
discussions will address their experiences and 
problems.  
 

• This transparent and respectful venue will 
hopefully breakdown the barriers that currently 
allow the continuation of rumors, blame, and 
suspicion that is detrimental to all involved. 

A Solution… 

TMJ Patient RoundTable 



• Held at FDA 
headquarters.  

• Each stakeholder 
provided their 
perspective.  

• A Steering 
Committee was 
formed and 
working groups 
developed to 
address the 
issues raised. 

 

 

June 16, 2016 Meeting 



Working Group 1 

Dr. Torosyan 

The TMJ Patient: Natural History and 

Assessment of Biomarkers Associated with 

Outcomes in TMJ Implant Patients 
 

Their charge is to define biological and other 

characteristics of the patient, patient reported 

outcomes as risk factors to identify success/failure 

of implants and other treatments. 

 



Working Group 2 

Dr. Alvarez-Garriga 

Patient-Reported Outcome Evaluation and  

Real-World Evidence and Patient Data 
 

Their charge is to identify patient reported outcomes which 

include patient quality of life, for the evaluation of TMJ 

treatments, such as implants and develop instruments for 

patient reported outcomes.   

 

They will also summarize current recommended therapies 

and identify adverse events due to implants through patient 

reported surveys outside of the clinical trial reporting 

environment with input from other Working Groups. 



Working Group 3 

Education, Patient-Centered Treatment 
 

Their charge is to compile currently available best 

diagnostic tests and practice guidelines and identify 

those that need to be developed.  
 

Coordinate with Working Group 1 and identify risk 

factors to be included in diagnostics and guidelines 

for implants and other TMJ therapies.  



Expected Project Outcomes 

• Patient-preferences will be included in premarket 

applications and post-market surveillance efforts 

for all TMD treatments. 

• Provide a roadmap for the development of 

precision medicine algorithms that predict 

individual outcomes from TMJ therapies. 

• Evidence-based protocols, guidelines and best 

practices will be developed and included in 

professional health care curriculum.  

• Collaborative and individual research projects will 

incorporate the needs and concerns of patients. 
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Background 

• Patients with TMD have been diagnosed and 
treated with a variety of non-specific tests and 
pain scales that do not address endpoints that 
are important to patients.  

 

• The three TMJ implant devices are under 522 
study orders to address their questionable 
benefit-risk profiles, including reports of multiple 
revisions, migration, and extreme facial scarring 
resulting in depression, opiate abuse, and 
suicides related to chronic pain.  



Background 

• Discussions with patient advocates have revealed 
a disconnect between the safety data from 
clinical trials for TMD device treatments (TMJ) 
and patients’ experience.  

 

• Safety data from manufacturers supported 
clinical trials seem to under-report the frequency 
of adverse events.  



Background 

• To better understand the safety of TMJ devices, it 
is important to first listen patients outside the 
clinical trial environment.  

 

• Taking this first step will allow a better 
understanding of the TMJ safety profile that will 
serve as a basis for development of meaningful 
patient assessment tools leading to improved 
treatment, care, and management of TMD. 



Background 

• The U.S. Food and Drug Administration (FDA) 
defines a patient-reported outcome (PRO) as “any 
report of the status of a patient’s health 
condition that comes directly from the patient, 
without interpretation of the patient’s response 
by a clinician or anyone else”. 



Patient-Reported Outcome Evaluation 
Co-chairs:  

Joel Gagnier, Assistant Professor, Department of Orthopaedic Surgery, 
Department of Epidemiology, School of Public Health, University of Michigan.  

Tricia Kalinowski, TMJ Patient 

 

Goals:  

(1) to develop outcome assessment and reporting tools based on patient 
input, and  

(2) to develop evidence to incorporate patient-centered data into clinical 
care 

Responsibilities:  

(1) identify available validated PRO instruments that include patient quality 
of life for the evaluation TMJ treatments, such as device implants, and  

(2) to develop valid instruments to gather PROs as needed 



Patient-Reported Outcome Evaluation 

The Patient Engagement Interaction for Safety Evaluation in Patients with 
TMJ project was recently awarded by Critical Pathway funding. 

 

This study will be conducted by means of a cross-sectional online survey 
using a validated ad hoc self-administered questionnaire to gather the 
frequency of selected PROs regarding adverse events from TMJ implanted 
subjects.   

 

The results of this survey will be compared to those of the literature and 
the labeling of the three FDA approved TMJ devices in the US market to 
determine whether or not adverse events are under-reported in the clinical 
trials and other clinical studies sponsored by TMJ manufacturers.  If under-
reporting is found we will assess the magnitude of under-reporting and 
provide potential explanations. 



Real-World Evidence & Patient Data 
Co-chairs:  

Carolina Alvarez-Garriga, Division of Epidemiology, CDRH 

Michele Kaseta, TMJ Patient 

 

Goal: 

to develop evidence based best practices, treatment protocols and clinical 
practice guidelines which will include patient-centered data 
 

Responsibilities: 

(1) summarize current recommended therapies and identify adverse events 
due to implants through patient reported surveys outside of the clinical 
trial reporting environment, and  

(2) coordinate with input from the other three TMJ working groups 



Regulatory and public health impacts  

• The development of PROs will allow better communication 
between FDA, manufacturers, doctors, and patients about 
patient’s expectations for TMD treatment options.  

  

• Agreement upon outcomes between patients, physicians and 
FDA, will promote:  

– better patient’s acceptance of trial results  

– more suitable evaluation of new products, and  

– provide more solid basis for regulatory assessments 



 
Thank you! 



In silico research opportunities 

Epidemiology Grand Round 

May 18, 2017 

Lisa Torosyan, MD, PhD 
Division of Epidemiology, 

DEPI/CDRH/FDA 



Enhanced susceptibility and modifying factors (e.g., sex): 

Variability in clinical manifestation and disease severity 

Variability in treatment responses and outcomes  

 

The need for diagnostic and prognostic biomarkers: 

Intention-to-Treat population with degenerative and ankylotic TMD 

conditions to be treated with TMJ replacement 

Predictive assessment of real-world device performance  

Prevention and diagnostic/therapeutic management  of adverse events 

 

 In silico research and evidence integration for developing TMD-

related Precision/Stratified Medicine applications  



Patient 

Procedure 

Device 
? 

? 

 



 GWAS hold great promise for advancing our understanding of the 

genetic contributions …, risk factors for susceptibility and prognosis, and 

the development of individualized dental [and craniofacial] medicine.  

…however, we are still in the early stages of the translation of 

genomics to clinic [and regulatory] practice. 





High T Low T 

Low T High T 



• “A SNP in PTGS1 (rs3842803) showed the strongest association with global psychological 

symptoms. However, as this SNP is very rare in Caucasians/Europeans, but fairly common in 

African populations, the SNP remained strongly associated only in African-Americans.” 

High C 



Degenerative and 
ankylotic TMDs as 
indications for 
TMJ REPLACEMENT  

TMJ OA 

TMDs  
(eg, chronic pain – 
nociceptive, 
neuropathic, etc.) 
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EPIDEMIOLOGICAL 

EVIDENCE  

from different sources 

(eg, RCT, EHR, 

registries)  

GENETIC  

EVIDENCE  

from open-source and 

other available  

‘omic databases  

(eg, NCBI/GEO) 

Discovery of 

Biomarkers and 

Risk Predictors 

Based on In Silico 

Generated 

Epi-Gen Evidence 

http://www.google.com/url?url=http://blogs.cdc.gov/genomics/2015/01/29/precision-medicine/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CDYQwW4wD2oVChMI-9OGhoyByAIVyRkeCh297gKV&usg=AFQjCNEnmZg-MvlSRuEI84l1bmORpcPIUA
https://www.google.com/url?url=https://sites.google.com/site/precisionmedicineadvisorscom/about-us&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CDIQwW4wDjgoahUKEwjG7NHqjIHIAhXMXR4KHUfdBm4&usg=AFQjCNGGcOs_bsitsq6xLoxiJ8qMRyAAWQ


• Apply Systems Biology/Medicine approach 

• Integrate multidisciplinary evidence 

• Extract new information by reanalyzing raw pre-existing data 

• Integrate amassed device/biomaterial-related knowledge  

(eg,  biomedical, clinical, epidemiological, population genetics, etc) 

• Promote translational research by incorporating pre-clinical findings  

• Data analysis and interpretation using computer modeling and simulation: 

• Elicit and test new hypotheses 

• Cross-validate the results from different sources 

 



 Biological and clinical plausibility of TMD study endpoints and biomarkers 

based on: 

 Better understanding of molecular/mechanistic underpinnings 

 Improved pre-selection for further qualification, validation and implementation steps 

 

 Clinical and regulatory relevance : 

 New druggable targets for different types of TMDs 

 Well-categorized TMD biomarkers (eg, diagnostic, monitoring, predictive, prognostic, etc) 

 Well-defined target subpopulations (eg, ITT for TMJ Replacement) 

 Proactive surveillance using new study endpoints (eg, biomarkers) for early detection and 

monitoring of adverse (clinical and subclinical) events in TMD/TMJ arthroplasty 

 Less burdensome and more ethical - in vitro and ex vivo – TMJ device/biomaterial testing 

  

 Cost/time-efficient solutions for TMD-related Precision Medicine applications 
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