
P E R S P E C T I V E S

Persistent Pain Following Proplast-Teflon Implants 
of the Temporomandibular Joint: A Case Report 
and 35-Year Management Perspective

Roxanne Bavarian 1,2 

Michael E Schatman 3,4 

David A Keith1,2

1Department of Oral and Maxillofacial 
Surgery, Massachusetts General Hospital, 
Boston, MA, USA; 2Department of Oral 
and Maxillofacial Surgery, Harvard School 
of Dental Medicine, Boston, Ma, USA; 
3Department of Anesthesiology, 
Perioperative Care, & Pain Medicine, 
NYU School of Medicine, New York, NY, 
USA; 4School of Social Work, North 
Carolina State University, Raleigh, 
NC, USA 

Abstract: Over three decades ago, hundreds of predominantly young women with tempor-
omandibular joint pain and other symptoms were implanted with a prosthetic device com-
posed of Proplast-Teflon that subsequently caused considerable harm, with patients 
developing chronic pain, dysfunction, and disability. This perspective review presents such 
a patient who suffered for decades with severe pain despite extensive pharmacotherapy, 
injection therapy, multiple surgeries, and behavioral health interventions. The details of the 
origin and subsequent events regarding the use of Proplast-Teflon interpositional implants in 
the temporomandibular joint are described with resources from several different perspectives. 
The lessons learned demonstrate failures at the federal, professional, and individual level. 
Keywords: Proplast-Teflon, implants, temporomandibular joint surgery, temporomandibular 
joint replacement, risk management, medicolegal, chronic pain

Introduction
Over three decades ago, a safety event occurred in a small surgical subspecialty that 
received little coverage in the medical community. Hundreds of predominantly 
young female patients with temporomandibular joint (TMJ) pain and jaw limitation 
were harmed by the placement of an implant to replace the meniscus of the TMJ, 
which led to joint destruction, malocclusion, chronic pain, and other symptoms.1–7 

The Proplast-Teflon material used in these implants had previously been con-
demned in the orthopedic literature, and the indications for surgery were suspect.8 

Now, 35 years later, it would seem useful to review this incident, its genesis, and 
consequences, and consider what lessons have been learned with the benefit of 
hindsight and with input from the oral and maxillofacial surgery and medical 
literature, the courts, government agencies, the insurance industry, the press, patient 
advocacy groups, and anecdotal patient reports. We present a case of a patient 
implanted with Proplast-Teflon interpositional implants (PTIPI) and provide 
a comprehensive review of this incident.

Case Report
A 55-year-old-woman with a history of multiple TMJ surgeries presented to our 
clinic with a chief complaint of limited mouth opening and difficulty bringing her 
teeth together. Her surgical history was significant for the placement of bilateral 
PTIPIs in the 1980s, followed by bilateral total joint replacement with Kent-Vitek 
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Inc. (Houston, TX) TMJ prostheses, and most recently 
removal of the right total joint prosthesis. Her medical 
history was relevant for fibromyalgia, for which she was 
on gabapentin 300 mg three times daily, as well as anxiety 
and depression, which was treated with bupropion 150 mg 
once daily, duloxetine 60 mg once daily, and alprazolam 
2 mg as needed. She also had a history of a large cuta-
neous ulcer over the right temporal region which was 
initially thought to have been caused by a foreign body 
reaction to the implant material, though an incisional 
biopsy showed findings consistent with trichotillomania.

Examination revealed right cranial nerve VII deficit, 
treated with an eyebrow lift, with persistent weakness of 
the right upper and lower lids of approximately 25–30%. 
She had bilateral preauricular swelling and well-healed pre-
auricular and submandibular incisions. Her interincisal range 
of motion was 14 mm, with a gap of 2 mm in her maximally 
closed position. Her pain score was 7/10 intensity using the 
Visual Analogue Scale (VAS), with her pain reportedly worst 
in the right jaw. Radiographic examination with both panora-
mic radiograph and computed tomography (CT) scan 
showed partial edentulism of the maxilla and mandible. 
There was a mass of hypertrophic bone in the right TMJ 
area. The left mandible showed a total joint prosthesis with 
the condylar component displaced. Figure 1 shows 
a panoramic radiograph taken at initial consultation.

Over the course of a year, she underwent three separate 
surgeries: (1) prior embolization of the adjacent right 

maxillary artery, removal of the right heterotopic bone, 
removal of the left TMJ prosthesis, bilateral TMJ reconstruc-
tion with temporary condylar implants (DuPuy-Synthes, 
Westchester, PA) and abdominal fat grafts to the dead spaces, 
(2) removal of the temporary implants and placement of 
custom-made total TMJ implants (TMJ Implants, Ventura, 
CA) (3) revision of the left TMJ hardware due to instability. 
The surgical pathology from each of these surgeries showed 
evidence of foreign material consistent with retained 
Proplast-Teflon particles with an associated foreign body 
giant cell reaction. Following the surgeries, the patient 
showed significantly improved function with an improved 
range of motion of 34 mm mouth opening as well as the 
ability to fully occlude her teeth. Figure 2 shows a panoramic 
radiograph following her series of surgeries. Despite the 
improved ability to open and close her mouth to speak and 
eat, she reported persistent pain scored as a 7/10 intensity. 
She also developed synkinesis of the facial muscles, which 
responded to treatment with tizanidine 2 mg twice daily.

The patient returned three years later with a chief com-
plaint of persistent right-sided pain. Her range of motion 
was maintained at 35 mm, and her dental occlusion was 
stable Examination revealed pain on palpation of the right 
preauricular area and coronoid process. A CT scan 
revealed no signs of hardware failure. Metal allergy testing 
for a potential allergy to the prostheses was negative. 
Serology showed negative rheumatoid factor, antinuclear 
antibody, and HLA-B27, as well as vitamin D levels 

Figure 1 A panoramic radiograph taken at the time of the patient’s initial consultation revealed maxillary and mandibular partial edentulism. On the patient’s right side (left 
side of radiograph), there is an enlarged ankylotic mass fusing the mandible to the right base of the skull (circled in red), with impingement of the right maxillary tuberosity on 
the anterior aspect of the right mandible (yellow arrow). On the left mandible (right side of radiograph), there is a TMJ prosthetic implant with the mandibular condylar 
portion dislocated from the glenoid fossa component (blue arrow). Both mandibular coronoid processes are missing, having been surgically removed. The patient’s teeth are 
slightly apart – she can neither fully open nor close her mouth due to the bony fusion.
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within normal limits. Her erythrocyte sedimentation rate 
and C-reactive protein levels were mildly elevated.

To diagnose and treat her pain, collaborative care 
between her TMJ surgeon, orofacial pain specialist, and 
neurologist led to various trials of injection therapy (nerve 
blocks, trigger point injections, and Botox to the right 
masticatory muscles) and pharmacotherapy (gabapentin, 
pregabalin, amitriptyline, baclofen, oxcarbazepine, and 
lamotrigine). The only treatments that brought her relief 
were right-sided occipital nerve blocks and right inferior 
alveolar nerve blocks, which reduced her pain from 7–8/10 
down to 4–5/10 intensity for several hours. As part of her 
comprehensive treatment for chronic pain, she was 
referred to a pain psychologist; however, after undergoing 
an initial consultation, the patient declined follow-up care.

Over the course of a year, the patient’s pain became more 
lancinating in nature predominantly in the distribution of the 
cranial nerve V2 and V3 branches, with pain triggered by 
touch and cold air, which was concerning for right-sided 
trigeminal neuralgia. An MRI of her brain revealed no 
mass lesions or vascular contact leading to compression of 
the trigeminal nerve. After consultation with a neurosurgeon, 
she underwent a balloon compression rhizotomy of the right 
Gasserian ganglion which resolved the lancinating pain.

Following this procedure, she reported a flare of 
a different type of pain emanating from the right TMJ area. 
She rated this pain as 8/10 intensity and described it “like 
a bad ear infection,” with pain radiating to “[her] right cheek, 
sinus, eye, and forehead.” She continued on tizanidine 2 mg 

twice daily, which helped with the muscle pain, as well as 
baclofen 10 mg three times daily, which reduced pain in the 
occipital region. She most recently returned to our practice in 
severe distress with right-sided jaw pain, requesting inpatient 
admission for pain management and mentioning suicidal 
thoughts due to her constant pain.

Discussion with her primary care physician (PCP) 
revealed that she had suffered from chronic pain for the 
20+ years he had known her, with consequences of social 
isolation and suicidal ideation having been present 
throughout this time. Her PCP also stated that trials with 
different anti-depressants had not been helpful in improv-
ing her mood or quality of life. Her orofacial pain team 
confirmed that suicidal ideation had been a recurring 
theme and that her long clinical course was in part due 
to her distrust of medical and surgical providers, the fail-
ure of multiple attempts to relieve her pain, and the com-
plications that she suffered from each surgical 
intervention. Consultation with a psychiatrist specializing 
in chronic pain led to recommendations of long-term psy-
chological support to help her cope with the pain, with an 
emphasis on helping her understand the neurobiological 
connection between depression and chronic pain. Her 
Prescription Drug Monitoring Program data showed that 
over the past two years, her opioids and benzodiazepines 
had been predominantly prescribed by her PCP and she 
had used one pharmacy. Her mean morphine milligram 
equivalency (MME) was 62 per day, with occasional 
spikes to 125 MME, and her mean lorazepam milligram 

Figure 2 A post-operative panoramic after the patient underwent a series of three separate surgeries to correct her right mandibular bony ankylosis and previously placed 
failed left TMJ prosthesis. This radiograph depicts bilateral custom-made total TMJ prosthetic implants (TMJ Implants, Ventura, CA). The gaps between the prosthetic 
condyle and glenoid fossa plate (red arrows) represent the plastic insert on which the metallic condyle articulates. The embolization coil of the right maxillary artery is seen 
underlying the reconstructed TMJ (blue arrow). Temporary intermaxillary fixation wires are secured with screws (yellow arrows).
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equivalency (LME) was 8.6 per day, with occasional 
spikes to 17 mg LME.

Ultimately, because she had re-gained a functional 
range of mandibular motion, no additional surgical inter-
vention was recommended. For pain control, it was recom-
mended that she remain on hydromorphone 2 mg every 4 
hours as needed as well as engage in a longitudinal psy-
chiatric program with an emphasis on behavioral health 
and skills to cope with her pain. The patient agreed that 
further hospital care would be contingent upon involve-
ment in behavioral health modalities.

The Proplast-Teflon Affair: A 
35-Year Retrospective Review
Background
In 1934, Costen, an otolaryngologist, published an article 
stating that TMJ symptoms were caused by mandibular 
displacement as a result of missing posterior teeth.9 

Various iterations of this theory have permeated clinical 
practice since then and continue to distort our thinking 
today. Over the following decades, a progressively more 
scientific approach has been advocated, recognizing the 
biopsychosocial etiology of these symptoms and the com-
plex nature of these chronic pain conditions, now called 
temporomandibular disorders.2

Originally, our understanding of one of these disor-
ders – the painful clicking and locked jaw – was based 
on our knowledge of anatomy. With the development of 
imaging techniques, such as arthrography, computed tomo-
graphy (CT), and magnetic resonance imaging (MRI), 
surgeons gained the ability to visualize the meniscus of 
the TMJ at rest and in motion.10–12 These imaging mod-
alities supported the notion of internal derangement of the 
meniscus as pathology and popularized open joint surgery 
for meniscal repair or repositioning. Thus, presented with 
a patient in pain with limited range of motion, an image 
demonstrating derangement and pathology persuaded oral 
and maxillofacial surgeons (OMFSs) to contemplate sur-
gical repair, although the rationale of these decisions was 
suspect.13–15 Repositioning of the meniscus became 
a popular intervention but proved to be unreliable in 
some cases.16,17 Accordingly, starting in the mid-1980s, 
meniscal replacement came into vogue and a variety of 
materials were used, including ear cartilage, dura, fascia, 
temporalis myofascial flaps, metal, Silastic, and Proplast- 
Teflon.16–18 It is the PTIPI which is the subject of this 
review.

The Development of the Proplast Teflon 
Interpositional Implant
In 1967, a biochemist named Dr. Charles Homsy was work-
ing at DuPont, a chemical and manufacturing company, 
where he was warned by the company about the dangers 
of implanted Teflon in the body.19  In 1968, he developed a 
material called Proplast, which he would later patent. 
Dr. Homsy ultimately left DuPont and founded Vitek, Inc. 
(VI), a small company located in Texas, to develop, manu-
facture, and market PTIPIs. Proplast was utilized as it is a 
porous form of polytetrafluoroethylene (PTFE) that allows 
for infiltration of soft tissue, thereby stabilizing the 
implant. Teflon, manufactured by DuPont, is a dense form 
of PTFE and was added to the TMJ interpositional implant 
to provide a smooth gliding surface across which the man-
dibular condyle could move.20 Many years prior, in 1963, 
a British orthopedic surgeon, Dr. John Charnley, warned 
against the use of PTFE in joints stating, “Surgeons, and 
especially orthopedic surgeons, should be warned that tis-
sue reactions are likely to follow the implantation of poly-
tetrafluorethylene if this material is subjected to abrasion 
and that these reactions may not be manifest for two 
years.”8 In March 1983, VI notified the United States 
Food and Drug Administration (FDA), which had authority 
over the use of implantable medical devices, stating that VI 
was planning to market the PTIPI for the TMJ, based on the 
claim that it was substantially equivalent to an existing 
product (silicone sheeting) that was also being used as 
a TMJ implant.19 Its biocompatibility was based on 
in vitro studies and alveolar ridge augmentation studies.21 

No animal or biomechanical studies were performed until 
after its introduction into clinical practice, at which time the 
adverse effects came to light. The FDA agreed, and the 
PTIPI was allowed to be marketed.19

Clinical Results
Initially, there were encouraging reports, with success 
rates estimated in the 90% range.22–25 However, problems 
were soon reported on the damage that these implants 
were causing.2,20,26 In 1985, Ryan published a series of 
105 joints in 67 patients studied for 25 months, finding 
that patients who originally had no radiographic or surgi-
cal evidence of arthrosis developed varying degrees of 
arthrosis, and those who had had arthrosis developed pro-
gression of their disease subsequent to implantation with 
PTFE-aluminum oxide implants.27 In cases of severe 
arthrosis, MRIs demonstrated loss of signal in the condyle, 
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loss of temporal bone, presence of large soft tissue masses, 
and fragmentation of the implants. At surgery, all implants 
were found to be perforated, 50% were folded, and 17% 
were fragmented or separated into two components. Four 
cases demonstrated perforation through the temporal bone 
with exposure of the dura. Histologic studies of the peri- 
implant tissue yielded exuberant foreign body giant cell 
reactions with secondary features of chronic 
inflammation.27

In 1987, the US Air Force reported problems to VI and 
the FDA, and in the following year, the FDA conducted its 
first inspection of VI.19,28 Symptoms including pain, radio-
graphic evidence of severe bone loss in the condyle and 
glenoid fossa, bite changes, limited jaw motion, joint 
noises, nausea, dizziness, ringing in the ears, fragmenta-
tion and/or displacement of the implant, infection, vision 
and hearing changes, sinus infections and flu-like symp-
toms were noted. Subsequently, many papers have docu-
mented radiographic changes, pathologic reactions, and 
clinical symptoms.2–7

The Stakeholders
The Patients
As no complete registry of patients was maintained, the 
exact number of patients who had PTIPIs implanted is 
uncertain. Originally VI stated that 12,500 implants were 
distributed, but an analysis by the District Court of Dallas 
indicated that the implants were distributed in packs of 
two, and on that basis, approximately 26,000 units were 
manufactured and distributed.29 Data from insurance com-
panies showed a disproportionate number of patients who 
underwent TMJ surgery were young women between 18– 
44 years of age.1 There were also regional differences, 
with the South being over-represented compared to the 
Midwest and West/Northeast. Ironically, insurance compa-
nies may have contributed to the problem by denying 
noninvasive treatment modalities for their insureds’ TMJ 
symptoms but covering the surgical procedures.

The clinical consequences of the failure of PTIPIs have 
become quite apparent. Many of these patients now suffer 
from chronic pain, mandibular hypomobility, and maloc-
clusion because of multiple surgeries.28,30 These symp-
toms affect their activities of daily living, such as 
talking, eating, toothbrushing, and receiving regular dental 
care. Severe limitation of mouth opening may also put 
them at risk of choking if they require emergency intuba-
tion. Other studies have documented the subsequent 

problems that these patients face when they undergo 
reconstruction of their damaged TMJs.31 From 1984 
through 1998, the FDA received 434 adverse event reports 
for TMJ implants (all types), 58% of which were asso-
ciated with patient injuries and 28% of which were device 
malfunctions. Over 75% of these reports cited two manu-
facturers, Dow Corning and VI – both of which have 
ceased production of TMJ implants. The most frequent 
patient problems reported include surgery to remove the 
implant, pain, foreign body reactions, and loss of range of 
motion.32 A pilot study of surgically retrieved TMJ allo-
plastic implants similarly demonstrated that pain was 
a significant symptom associated with perforation of the 
implants.33

Our own review of 95 patients with end-stage TMJ 
disease that underwent TMJ replacement with total joint 
prostheses demonstrates clearly that a subset of patients 
who had a history of failed PTIPI fared less well than 
those with other diagnoses (for example, ankylosis, 
inflammatory disease, and trauma).30 While on average, 
the TMJ replacement patients experienced increased range 
of motion and decreased pain, the subset of 27 patients 
exposed to PTIPIs was older, had almost twice the number 
of prior surgeries, had greater limitation of mouth opening 
prior to surgery, and achieved less range of motion post-
operatively, with all of these differences reaching statisti-
cal significance.30

The general health consequences of these failed 
implants have also been documented. A non-profit patient 
advocacy organization, the TMJ Association, has docu-
mented patient reports of the presence of flu-like symp-
toms, chronic sinus infections, skin reactions, local and 
distant lymphadenopathy, as well as immune system 
problems.34 In 1999, Baird and Rea reported a small series 
(n=14) of chronically ill, chemically sensitive patients with 
multisystem end-order disease and labeled this “Implant 
Syndrome Complex.”35 Severe pain was the predominant 
symptom, with all of the 3 patients whose histories were 
described in detail reporting severe pain.

From the patient’s perspective, the aftermath of this 
event was not properly handled. Many complained that 
they had not been fully informed of the consequences of 
the implant surgery or that they were unaware of the recall 
and need for follow-up. When they were seen by their 
OMFSs, the evaluation was usually limited to a panoramic 
radiograph, leading to false reassurances that all was well. 
When they requested their records, oftentimes they were 
lost or missing due to office fires or flooding.36 Patient 
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advocacy groups,34 newspaper articles,37–39 and patient 
blogs40 have also told the story of failed implants, multiple 
surgeries, and continuing symptoms.

The Manufacturers
While Dupont manufactured and supplied Teflon for the 
PTIPI, they played no part in the design, specifications, 
sales, or distribution of the implants. However, they faced 
650 lawsuits by 1500 patients in 42 states in the United 
States and Canada.41,42 In almost all of the US cases, they 
were found not liable for the safety of the VI product and 
not considered negligent, as “suppliers of safe multi- 
purpose raw materials have no duty to warn the ultimate 
consumer of a finished product about dangers that may 
exist when the raw materials are integrated into the final 
product.”41

VI, on the other hand, which had manufactured and 
marketed the PTIPI, was the subject of personal injury 
lawsuits beginning in 1987.43 They successfully defended 
the first two suits in jury trials and lost the third in late 
1989.43 The company ultimately declared bankruptcy in 
1990.44 The founder, Dr. Charles Homsy, fled the US and 
now lives in Switzerland. He blamed the oral and max-
illofacial surgery community and patients for the failure of 
the implants, and the FDA for its restrictive practices.45 In 
1991, the FDA seized the remaining implants and buried 
them in a landfill in Houston, TX.46 In 1997, the 

bankruptcy court settlement with the litigants awarded 
funds amounting to less than $10,000 per patient.47 The 
Judicial Arbitration and Mediation Service/Endispute, 
Houston reported that 2217 legal claims were made 
against VI, excluding over 500 who accepted the $1000 
settlement as final compensation, with a maximum settle-
ment of approximately $8000. In reviewing the Referee’s 
Report, the example given provided a settlement of 
approximately $2800 (worth approximately $4769 
today).47,48

One of the VI OMFS consultants conducted animal 
experiments after the implant failures were reported. The 
results were “essentially catastrophic.”19 In a letter to 
Dr. Homsy, he stated that VI might have a “calamity of 
unbelievable proportions on our hands.”19 The consultant 
owned 21,000 VI shares and collected royalties and wrote 
articles praising VI implants, but eventually conceded that 
the implants had a predicted in vivo life span of only 3 
years.49

The Food and Drug Administration
The role of the FDA has been critically evaluated by several 
authors,45,50 and chronologies of these events are available 
from the FDA among other sources.19,34,51 Figure 3 provides 
a timeline of the initial manufacturing and clinical applica-
tion of the VI PTIPI and the role of the FDA in regulating its 
use, as well as scientific literature published on PTIPIs 

Figure 3 Timeline of events surrounding the manufacturing, clinical use, and ultimate recall of the VI PTIPI. Boxes above the timeline in from VI (red), scientific literature 
(green), and AAOMS actions (blue). Items below the timeline show FDA regulatory practices (yellow). 
Abbreviations: FDA, Food and Drug Administration; VI, Vitek, Inc; PTIPI, Proplast-Teflon interpositional implant; TMJ, temporomandibular joint; AAOMS, American 
Association of Oral and Maxillofacial Surgeons; OMFS, oral and maxillofacial surgeons.
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throughout the years. Since the 1976 Medical Device 
Amendments were instituted, the FDA has had jurisdiction 
over medical devices entering the market.52 Despite PTFE 
having been condemned by Charnley for joints in 1982,8 VI 
filed intent to market PTIPI claiming it to be “substantially 
equivalent” to Silastic, which was already being used in TMJ 
surgery. Its biocompatibility was based on in vitro studies 
and alveolar ridge augmentation studies.21 In 1983, FDA 
notified VI that the IPI is equivalent to devices marketed 
prior to the FDA’s 1976 Medical Device Amendment and 
granted 510(k) premarket notification status.19 Later 
that year, VI initiated commercial distribution of the 
implants.19

In 1987, the US Air Force reported problems to VI and the 
FDA.19 In 1988, the FDA became aware of complaints about 
the PTIPI implants and explants showing bone resorption, 
implant fragmentation, and delamination, and as a result, con-
ducted its first inspection of VI.19,51 In 1989, the FDA issued 
VI a regulatory letter for medical device reporting and good 
manufacturing practices violations.19,51 In January 1990, the 
FDA issued a letter to VI advising it to warn all OMFSs against 
implanting further devices and monitoring their patients until 
further clinical data were available.19,51 Thus, in March 1990, 
VI issued a “Dear Doctor” letter to OMFSs, informing them of 
the hazards associated with the PTIPI product and advising 
them to closely monitor all patients through clinical and radio-
graphic examination. The FDA classified this action as 
a voluntary safety alert.51 Consequently, VI filed for bank-
ruptcy in June 1990. Shortly thereafter, the FDA issued VI 
a letter stating that its voluntary safety alert was ineffective, as 
an audit check had disclosed that some consignees were never 
notified.51 In December 1990, FDA reclassified VI’s voluntary 
status alert to a class I recall and issued a safety alert to all 
OMFSs, urging them to refrain from using the devices and to 
return all unused devices to the VI bankruptcy trustee. The 
FDA also rescinded 510(k) status for VI PTIPI, seized the 
remaining implants and issued a safety alert to all OMFSs. In 
1991, the FDA recalled the VI PTIPI – the first recall for this 
agency – and issued a medical alert to patients.51 The United 
States Congress held hearings on TMJ implants in 1992.29 In 
1994, FDA reclassified TMJ Implants as class III devices, 
subject to premarket approval.51

FDA oversight of the PTIPI has been called into 
question pertaining to several issues. Because TMJ 
implants were classified as 510(k) status, they avoided 
critical review for several years. There was no system to 
track the devices, as this was not a component of the 
FDA inspection process. MedWatch was a voluntary 

reporting system, and in 1986, reports on VI PTIPI 
were dismissed. The FDA “seems to have missed several 
opportunities to intervene and head off the IPI disaster,” 
with one oral surgeon reporting, “The FDA was asleep at 
the switch.”19

In his 1995 Hastings lecture, then FDA Commissioner 
Dr. David A. Kessler discussed some of the challenges that 
faced the agency regarding the introduction of medical devices 
and the role of the FDA “in piloting their path from the bench 
to the bedside.” Citing Shiley heart valves, silicone gel-filled 
breast implants, and TMJs as examples of problem devices, he 
explained the several areas for which the FDA was strengthen-
ing its activities in product approval, post market surveillance, 
enforcement, research, and education, noting that “health care 
practitioners, too, have a responsibility to let us know when 
they see problems with a device.”.53

The Hospitals
Dr. Charles Homsy worked at the Methodist Hospital in 
Houston, Texas, and developed Proplast in a laboratory 
there. A lawsuit was filed against the hospital in 1994. The 
suit was settled in 1996 for $30 million and $975 million 
in costs. Individual patients were paid between $15,000 
and $100,000, in addition to 3% for loss of 
consortium.43,54 The Baylor College of Medicine and the 
Methodist Hospital were also sued, as tests on components 
of the PTIPI had been conducted in their facilities and the 
Methodist Hospital had licensed the manufacture of 
Proplast to VI. Baylor did not settle and most of the 
cases were dismissed.43

In a review of mass tort cases in 1999 based on 
published sources, TMJ injury claims that PTIPIs led to 
fragmentation, pain, and bony and soft tissue damage 
were compared to claims of damage due to breast 
implants and orthopedic screws.55 PTIPI claims were 
far fewer than those against manufacturers of breast 
implants or orthopedic screws, as the total number of 
estimated exposures was considerably smaller. 
However, in the case of PTIPI, the cause of damage 
was highly identifiable. Notably, PTIPI defendants had 
a low ability to pay following VI filing for bankruptcy, 
whereas breast and orthopedic screw implant defendants 
had a higher ability to pay. By 1999, the PTIPI cases 
were closed, with the other two categories remaining 
open. The claims to exposure ratio was similar for the 
PTIPI and orthopedic screw categories, and much higher 
for the breast implants.
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The Profession
The American Dental Association (ADA) published the FDA 
safety warning without comment.56 The American 
Association of Oral and Maxillofacial Surgeons (AAOMS) 
sent the FDA safety alert, public health advisory, and TMJ 
implant advisory to members both in 1992 and 1993.57,58 

However, the organization took no official advisory position. 
In 1992, the AAOMS held a workshop on the issue, chron-
icling the history of AAOMS involvement, reviewing the 
literature, and offering recommendations for managing 
patients with alloplastic TMJ implants. The workshop further-
more stated that “the recommendations presented represent 
a consensus of the workshop participants and are not an 
official statement of AAOMS.”59 AAOMS later published 
its first document describing the parameters of care in 
1992.60 Now in its 6th version, the section on TMJ surgery 
recognizes “that many patients undergoing TMJ surgeries 
have unique pain control requirements,”‘ and that “this field 
has undergone a considerable evolution in the past 15–20 

years.”61 In regard to alloplastic materials, the document states 
that “when alloplastics are used, they should be employed 
following the manufacturer’s instructions and consistent with 
indications approved by the US Food and Drug 
Administration.”61

In legal disputes, the AAOMS Risk Management group 
(Oral Surgery National Insurance Company-OMSNIC) 
defended the profession. At the time, it was headed by 
an OMFS who had authored an article on 301 patients who 
had been implanted, and the article blamed the OMFSs 
and the patients for the implant failures. It was the last 
article to be published that defended the implant.62 Many 
lawsuits were brought against OMFSs who had implanted 
the device and were vigorously pursued.63,64 Figure 4 
shows the premise for each side of the debate.

In one example of a class action suit brought by 21 
plaintiffs and 13 spouses, the plaintiffs filed complaints assert-
ing claims of product liability, breach of warranty, negligence, 
and loss of consortium. Three of the claims were dismissed; 

Figure 4 The rationale defending the patient’s allegations against Vitek, Inc. Proplast-Teflon interpositional implant (PTIPI) (red) and in defense of oral and maxillofacial 
surgeons (OMFS) (blue).
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however, negligence both prior and subsequent to the implant 
surgery was re-evaluated and subsequently hinged on whether 
the defendants “failed to include as part of their informed 
consent process before surgery any mention of all the reports 
of foreign body tissue reactions, bone resorption, immune 
reaction, or long-term immunological response.”63 After the 
surgery, the defendants failed “to provide adequate informa-
tion from which the claimants could make informed judg-
ments about whether and when to have the Vitek implants 
removed.”63 The case languished in the courts and was ulti-
mately dismissed.65

The positive and negative results of PTIPI were predomi-
nantly published in peer-reviewed OMFS journals. The editor 
of the Journal of Oral and Maxillofacial Surgery at the time 
stated that starting in 1986, doctors knew of patients suffering 
from “extensive resorption of bone and marked tissue inflam-
mation” as well as “intense pain, jaw dysfunction, and occa-
sional changes in the bite.”29 He reviewed the FDA’s response 
“in the instance of the Teflon/Proplast (Vitek Inc., Houston, 
TX) fiasco” and concluded “One can no longer use the issue of 
FDA approval as an excuse if a device eventually proves to be 
ineffective.”65 In defense of the publication of scientific arti-
cles which subsequently turn out to be inaccurate, it can argued 
that journal editors rely on their reviewers when deciding to 
publish articles and those views can be biased, ill-informed, or 
erroneous for a variety of reasons.66 Furthermore, it is clear 
that science changes over time and that our view of scientific 
authenticity can change as a result of new scientific observa-
tions as well as other factors.

Ethics and Innovation in Surgery
All clinicians are bound by ethical standards that define the 
framework within which they work. Many articles and guide-
lines have been published to define these principles, with the 
four core bioethical principles being respect for patient auton-
omy, beneficence, non-maleficence, and justice.67,68 

Embedded within these principles are several items that 
apply to the PTIPI incident, including: informed consent, 
truth-telling, good communication skills, ability to exercise 
sound judgement, research and innovation in surgery, respon-
sible conduct, minimizing harm, recognizing the limitation of 
one’s professional competence, research and auditing, disclo-
sure and discussion of surgical complications including med-
ical errors, and whistle blowing.68 A full discussion of each of 
these points is beyond the scope of this article, although in 
a statement that speaks more directly to this affair, Adedeji and 
colleagues wrote, “The surgical profession as a whole has the 
obligation to improve surgical outcomes and reduce 

complications by conducting research and participating in 
systematic programs of quality improvement. This requires 
keeping detailed and accurate data on the incidence of adverse 
events.”67 Adedeji additionally suggests that the burden of 
proof for any innovative surgical technique lies with the sur-
geon, who should be prepared to justify such medical deci-
sions to professional colleagues. Establishing these protocols 
within an ethical framework is the role of Institutional Review 
Boards which regulate such activities within medical institu-
tions. Several of the principles were seemingly ignored and 
ethical issues were insufficiently addressed in the PTIPI affair.

Financial Reward
The issue of financial reward associated with PTIPIs has 
attracted very little attention. The companies involved in the 
manufacture and distribution of these implants as well as their 
officers, shareholders, and consultants were legitimately in the 
business for financial gain. Likewise, the OMFSs and the 
hospitals at which they worked expected to be compensated 
for their efforts to help patients. For OMFSs, it was “a bona 
fide business opportunity.”19 It has been suggested that 
a conflict of interest existed when oral surgeons owned the 
implants and were subsequently the distributors, as well as the 
implanting surgeons. The VI recall notice requested that 
OMFSs “do not implant any more of these devices if you 
have any of them in your possession. These implants should be 
returned for credit. Return these implants to the address below 
in their original boxes, if available, a copy of the correspond-
ing shipping memorandum.”69

It has been reported that the chief VI clinical consultant 
owned less than 1% of the company’s stock and received 
a royalty payment of 2–4% of the price of certain products 
sold, amounting to “about $50,000 a year, he says 
(although Dr. Homsy pegs it closer to $100,000 some 
years).”19 Hospitals now have conflict of interest policies 
to which medical staff and surgeons are expected to abide. 
These typically contain questions regarding financial inter-
ests in pharmaceutical and medical equipment companies.

Root Cause Analysis
Current thinking about the cause of accidents, adverse 
events, and near misses in the healthcare field focuses on 
the several events that need to coincide to create an adverse 
situation. In any event, hazards exist, and the layers of 
defense can be breached by latent conditions or active fail-
ures, as noted in the “Swiss Cheese model” of failure 
(Figure 5).70,80 In the chain of events leading up to the 
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harm that PTIPIs caused, specifically where were the 
failures?

Some of the disturbing aspects of the PTIPI incident 
include the lax regulatory environment at the time, particu-
larly the lack of oversight by manufacturers, such as DuPont, 
whose products were brought to market by independent 
companies, such as VI. Importantly, there was a failure of 
the developers of the PTIPI to recognize or acknowledge the 
unique features of the TMJ and the empirical literature indi-
cating that this material would fail under loading forces in the 
joint. In addition, there was a slow and inadequate response 
of professional organizations, including the AAOMS and 
ADA, in protecting the public. Furthermore, there was an 
insistent reliance upon poorly understood technology and an 
unproven procedure to treat articular disc derangements of 
the TMJ, which we now know to be a generally self-limiting 
with a natural history that can resolve over time.71–73 The fact 
that this episode affected a small subspecialty surgical group 
and a small number of patients, at least in comparison to other 
implant controversies, in no way mitigates the tragedy of the 
situation, nor the federal, institutional, and professional 
responsibilities that were not met.

The contrary view supports the decisions made at the 
time by the OMFSs involved, based on current knowledge 
and the imperative to treat patients who were in pain, had 
dysfunction, and were demanding relief. The legal concept 
of “standard of care” evolves over time and is generally 
considered to be “what a minimally competent [surgeon] 
would do in the same situation, with the same 

resources,”74 which turns out to be a fairly low bar in 
this situation. TMJ surgeries represented relatively simple 
procedures, with doctors describing the procedure with 
phrases such as, “We’ll slip this little disc, and you’ll be 
out of the hospital in two to three days.”19 The surgeries 
often presented an alternative to prolonged and ineffective 
non-surgical treatment modalities that were either failing 
to alleviate the symptoms or expensive (for example, 
extensive orthodontic and/or restorative treatment and 
orthognathic surgery to provide a “better occlusion”). In 
addition, indications for surgery were justified by imaging 
(CT or MRI) that showed derangement or pathology of the 
TMJ. Thus, it could be said that the failure of the PTIPI 
was not so much a problem with the implant material as it 
was with the OMFSs and patients who did not follow 
instructions.63

Conclusion
In this review, we present a case of a woman who was 
implanted with a PTIPI in her late 20s and subsequently 
developed TMJ destruction with chronic, severe pain of 
the joint and associated muscles, with associated head-
aches and neuropathic pain, as well as depression, disabil-
ity, social isolation, and suicidal ideation. In hindsight, the 
primary decision to operate was likely flawed, as both the 
initial surgical procedures and subsequent ones failed to 
improve her pain or quality of life. The placement of 
PTIPIs led to worsened pain as well as destruction and 
ankylosis of her TMJs, likely due to chronic inflammation 

Figure 5 “Swiss cheese” model of failure, proposed and adapted by permission from BMJ Publishing Group Limited. Reason J.  Human error: models and management. BMJ. 
320, 768, copyright 2020.80 In the case of the VI PTIPI, the risk associated with PTIPI managed to pass through “holes” despite layers of defense from the manufacturers, 
professional societies, hospitals, and the Food and Drug Association.
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from the Proplast-Teflon particles that disintegrated within 
the adjacent tissues. While surgery specifically performed 
to relieve the ankylosis following the placement of PTIPI 
was successful in improving her range of motion and 
ability to speak and eat, her pain persisted, unchanged in 
its intensity. Her persistent pain is likely due to peripheral 
and central neurological changes associated with chronic 
inflammation from retained Proplast-Teflon particles, 
nerve damage, as well as the psychological consequences 
of her chronic pain. She has since undergone pharma-
cotherapy with opioid and non-opioid analgesics, injec-
tion-based therapies for muscular and neuropathic pain, 
behavioral therapy, and neurosurgery with a trigeminal 
ganglion rhizotomy. While some of these treatment mod-
alities were effective (for example, the trigeminal ganglion 
rhizotomy resolved her sharp, shooting pain in the right 
mandible), she would ultimately return with symptoms of 
a different quality of, yet equally severe pain in the head 
and neck. This case represents one of hundreds of similar 
patients implanted with PTIPIs who were left with damage 
to their TMJ as well as complex chronic pain and its 
psychological effects.

The Proplast-Teflon implant affair is a complex one that 
involved failures on multiple levels by the manufacturers, the 
federal agencies overseeing these companies, professional 
organizations, and individual providers. As such, the PTIPI 
incident cast a long shadow over TMJ surgery and the 
OMFSs who chose to treat patients with these conditions. 
A recent survey of OMFSs lists the PTIPI affair as one of 
several reasons for not performing TMJ surgery, with one 
exemplary response stating, “I learned my lesson with 
Proplast Teflon.”75 The AAOMS has since added language 
to its standard of care documents specifically related to 
alloplastic implants. An editorial in the Journal of Oral and 
Maxillofacial Surgery asks the question, “Does research 
evidence influence your practice?” and suggests that “the 
skillful surgeon is also a careful reader.”76 Another editorial 
stresses the need to “teach and practice evidence-based 
healthcare and urges OMFS to re-examine the ways each of 
us practice … that may not be evidence-based.”77 In response 
to continued reports of adverse events associated with all 
types of TMJ implants, the FDA has revised its regulatory 
and surveillance process to require more rigorous proof of 
safety and efficacy such that only certain types of total TMJ 
replacement are available in the United States as compared to 
worldwide. Consequently, manufacturers in the United States 
are reluctant to develop different types of prostheses due to 
the regulatory process and high cost. The FDA also recently 

updated its website to promote increasing engagement with 
patients to better understand their symptoms and experience 
with TMJ surgery with the encouragement of patient advo-
cacy groups.78,79

Surgical advances depend on clinical and scientific 
research, standards of clinical care, and the healthcare 
and regulatory environment in which outcome improve-
ments can occur. When these factors are either ignored or 
diminished patient, harm occurs, as demonstrated by the 
case report presented. The TMJ PTIPI affair is an example 
that should not be forgotten.
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