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Temporomandibular Joints (TMJ) is a bilateral fibrocartilage joint. This joint is unique in that it is a 
bilateral joint that functions as one unit. As with the other joints, many conditions affect TMJ caus-
ing It not to do its tasks. These conditions are ankylosis, arthritis, trauma, congenital abnormali-
ties, pathologic diseases, and chronic dislocation. Although as a rule less is often best in treating 
Temporomandibular disorder (TMD) sometimes it is necessary to use invasive modalities. Total 
mandibular joint replacement (TMJR) is one of them that has been in use since 1963 and has been 
developed since. It is used in End-stage TMJ diseases resulting in anatomical architectural form 
distortion and physiological dysfunction dictates the need for reconstruction. Although nowadays 
the use of TMJ prosthesis is popular, sometimes it has catastrophic results due to its complications.  
If there is no indication, this method may cause legal issues. This article provides an overview of the 
clinical indications and contraindications associated with the TMJR and outcomes for our custom 
TMJ prosthesis cases are presented.
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Introduction

Temporomandibular Joints (TMJ) is a bilateral 
fibrocartilage joint. This joint is unique in that 
it is a bilateral joint that functions as one unit 

[1]. As with the other joints, many conditions affect 
TMJ causing It not to do its tasks. These conditions are 
ankylosis, arthritis, trauma, congenital abnormalities, 
pathologic diseases, and chronic dislocation. Although 
as a rule less is often best in treating Temporomandib-
ular disorder (TMD) sometimes it is necessary to use 
invasive modalities [2]. Total mandibular joint replace-
ment (TMJR) is one of them that has been in use since 
1963 and has been developed since [3]. It is used in 
End-stage TMJ diseases resulting in anatomical archi-
tectural form distortion and physiological dysfunction, 
which dictates the need for reconstruction. Although 
nowadays the use of TMJ prosthesis is popular, some-
times it has catastrophic results due to its complica-
tions.  If there is no indication, this method may cause 
legal issues. This article provides an overview of the 
clinical indications and contraindications associated 
with the TMJR and outcomes for our custom TMJ 
prosthesis cases are presented.

Indications

In general, TMJR is indicated when severe anatom-
ical changes occur in the TMJ, which causes serious 
functional and aesthetic problems [4]. These problems 
include Ankylosis, arthritis, trauma, congenital malfor-
mations, chronic dislocation, and previous TMJ pros-
thetic failure. 

Ankylosis: Temporomandibular joint ankylosis is de-
fined as bony or fibrous adhesion of the anatomic joint 
components accompanied by a limitation in opening 
the mouth, causing difficulties with mastication, speak-
ing, and oral hygiene as well as inadvertently influencing 
mandibular growth. According to Kazanjean’s, classifi-
cation it is divided into extracapsular (false ankylosis) 
and intracapsular (true ankylosis) [5]. The most com-
mon causes of TMJ ankylosis are trauma and infection. 
Infection occurring in the joint commonly occurs due 
to the spread of otitis media or mastoiditis or from the 
hematogenous route. Other etiological factors are tu-
mors, degenerative diseases, intraarticular injection of 
corticosteroids, forceps delivery, and complications of 
previous TMJ surgery [6]. The goals of management in 
TMJ Ankylosis are resection, reconstruction, and reha-
bilitation. There are various modalities of treatment for 
TMJ ankylosis as gap arthroplasty, high condylectomy, 
condylectomy, and reconstruction with costocondral 

graft [7]. Condyletomy with costochondral graft is a 
gold standard in treating ankylosis before adulthood 
[8]. Condylectomy and reconstruction with TMJ pros-
thesis is an option for treating ankylosis in adults [9]. 
With the available evidence and distinct advantages of 
TMJR, it appears to have become the gold standard of 
care, especially in adults [10,11,12].

Arthritis: TMJ arthritis is divided into Low and high-in-
flammatory varieties that have different pathophysiolo-
gies, clinical course, and prognosis. The most frequent 
type of arthritis affecting TMJ is temporomandibular 
joint osteoarthritis (OA) which has a significant clin-
ical prevalence and adverse effects on the TMJ. TMJ 
OA is a low inflammatory and chronic degenerative 
disease that affects both the cartilage and the subchon-
dral bone [13]. The most common clinical signs and 
symptoms include pain, restriction in joint movement, 
and joint sounds. Pain is usually dull aching and may 
have occasional sharp components on movement. Pain 
is prevalent in the initial phases due to the presence of 
synovitis [14]. In the late-stage malocclusion and open 
bite can occur. There are several methods of temporo-
mandibular joint osteoarthritis treatment, which may 
be allocated into one of three major categories regard-
ing the complexity of treatment: conservative treat-
ment (patient education, pharmacotherapy, splint ther-
apy, physiotherapy), noninvasive surgical procedures 
(intraarticular injections, arthrocentesis, arthroscopy) 
and surgical procedures (open joint surgeries) [15].  
Sometimes late-stage osteoarthritis is treated by total 
temporomandibular joint replacement [16].

Idiopathic condylar resorption: Idiopathic condylar 
resorption (ICR) is a poorly understood progressive 
disease that affects the TMJ and can result in maloc-
clusion, facial disfigurement, TMJ dysfunction, and 
pain [17]. Diagnosis is based on the patient’s history 
and clinical and radiological findings. Patients may re-
port a worsening of their occlusion and aesthetics with 
or without TMJ symptoms and associated pain [18]. 
ICR management proved to be controversial among 
the surveyed surgeons. Multiple treatment options 
have been described in the literature, including med-
ical management, orthognathic surgery, condylectomy 
and reconstruction with costochondral graft, and to-
tal joint prosthesis reconstruction. Surgical treatment 
may be indicated in the case of pronounced pain and 
massive functional disorders as well as for more seri-
ous deformities. However, timing and choice of surgi-
cal intervention remain controversial [19]. According 
to the available evidence and expert opinion, surgical 
treatment should generally be avoided in the active 
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(progressive) phase of condylar resorption. The recom-
mendation was established that if it is not possible to 
sufficiently control the symptoms of active condylar re-
sorption (pain, functional limitations) by conservative 
measures, condylectomy with subsequent reconstruc-
tion, e.g., using a costochondral graft (CCG) or com-
parable autologous procedures, or by total alloplastic 
joint replacement, if necessary, in combination with 
orthognathic surgery, may be indicated [20].

Trauma: TMJR does not play a noticeable role in pri-
mary or early secondary condylar fracture management 
[21]. TMJR may be considered in the management of 
condylar trauma, in several circumstances. There may 
be early significant structural damage and functional 
disability requiring reconstruction of the joint, or there 
may be delayed deformity or dysfunction of the TMJ, 
such as arthritis or ankylosis, which fails to respond 
to non-surgical or minimally invasive measures and 
fulfills the criteria for TMJR [22]. The indications for 
primary TMJ reconstruction after trauma are therefore 
fairly narrow.

Pathological conditions: Primary neoplasms originat-
ing in the TMJ are extremely rare. Their clinical man-
ifestations are usually related to temporomandibular 
dysfunction (TMD) and include pre-auricular swell-
ing, pain, trismus, deviation, restriction of mandibu-
lar movement, and malocclusion [23]. Several types of 
tumors can affect the TMJ, as any other joint, includ-
ing benign tumors, such as osteochondroma, osteoma, 
osteoblastoma, chondroma, chondroblastoma, non-os-
sifying fibroma, hemangioma or lipoma, as well as ma-
lignant tumors such as synovial sarcoma, osteosarco-
ma, chondrosarcoma and Ewing sarcoma [24,25]. The 
primary goals of mandibular reconstruction involving 
the TMJ after benign disease ablative surgery are a re-
turn to normal mandibular function and form by re-
storing continuity and developing a stable base upon 
which a functional dental occlusion can be established 
[26]. TMJR devices are a reasonable approach to re-
constructing benign mandibular lesions involving the 
TMJ, especially when a primary reconstruction is pos-
sible [27]. Extended temporomandibular joint pros-
theses are used not only for the construction of joint 
components but also for adjacent mandibular and/or 
temporal bone defects. This can avoid donor site mor-
bidity and long reconstructive surgery. An autologous 
osseous transplant is still available in case of implant 
failure [28].

Congenital disorders: congenital craniofacial defor-
mities (CCD) with TMJ malformations include hemi-

facial microsomia (HFM), Goldenhar’s syndrome 
(GHS), Treacher-Collins syndrome (TCS), Nager’s 
syndrome (NAS), etc. Because these deformities usual-
ly have malformed or absent TMJ structures, TMJ re-
construction in conjunction with orthognathic surgery 
may be required to provide predictable and stable out-
comes relative to function and esthetics [29].  Hemifa-
cial microsomia (HFM) is the second most common 
facial birth defect after cleft lip and palate. Vento et 
al. described three mandibular types. In type I, the 
temporomandibular joint and ramus are well formed 
but smaller than normal. In type II, the temporoman-
dibular joint, ramus, and glenoid fossa are hypoplastic 
and malformed. In type III, the entire ramus is missing 
[30]. HFM patients’ reconstruction has always been a 
challenge for maxillofacial surgeons, and numerous re-
constructive techniques have been described.

Surgical treatment depends on the patient’s age 
and contemplates TMJ reconstruction in conjunction 
with orthognathic surgery, usually necessary following 
the completion of growth to maximize the function-
al and esthetic results [31]. TMJ and jaw reconstruc-
tion in patients with HFM has been described using 
autogenous tissue such as rib graft or sternoclavicular 
graft alone or in conjunction with orthognathic sur-
gery, distractor osteogenesis, and extended total joint 
replacement [32]. Using TMJ TJP permits to solving of 
many HFM-related problems at one time while mul-
tiple TMJ operations create scar tissue and interrupt 
normal blood flow and normal physiologic nutritional 
distribution to the anatomic structures. This method 
should be used in adults and the other techniques are 
the first choice for children [33].

Treacher collin syndrome: Treacher Collins syndrome 
(TCS) is a rare congenital birth disorder characterized 
by severe craniofacial defects. It is an autosomal-dom-
inant mandibulofacial dysostosis that occurs in 1 out 
of 50,000 live births [34]. The TMJ malformation is 
a complex deformity in Treacher-Collins syndrome 
(TCS). Condylar volumes are significantly smaller in 
patients with TCS [35]. The treatment protocol for 
these patients includes ipsilateral mandibular ramus 
and TMJ reconstruction with a custom total joint 
prosthesis, contralateral sagittal split osteotomy, and 
maxillary osteotomies to advance and transversely lev-
el the maxilla; It is best to perform these procedures 
in females at the age of 15 and in males at the age of 
17 to 18 to prevent adverse effects of growth from the 
normal side. If done earlier, secondary orthognathic 
surgery may be indicated [36].
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Long-standing condylar dislocation: The TMJ dis-
location can be categorized into three groups: acute, 
recurrent, and long-standing. Long-standing or pro-
tracted lower jaw dislocation refers to a condition that 
persists for more than one month without reduction 
[37]. Spasms and shortening of the temporalis and 
masseter muscles and pericapsular fibrosis make re-
duction difficult. Manual manipulation and indirect 
traction techniques were usually unsuccessful, but pa-
tients need to be treated by these methods before the 
use of other more aggressive ones. There are different 
techniques for the treatment of long-standing TMJ 
dislocation as eminectomy, condylotomy, and myot-
omy, osteotomy [38]. Total joint replacements should 
be considered when all appropriate treatments fail in 
chronic protracted cases, especially in those with as-
sociated degenerative joint diseases, to recover proper 
TMJ function and anatomy [39].

Previously failed TMJ prosthetic: Revision and re-
placement of modern temporomandibular joint re-
placement systems are uncommon. The incidence of 
revision and replacement is about 3% and 4.9% [40]. 
The most common reasons for revision and replace-
ment were identified as being heterotopic ossification 
(27.5%) and infection (21.1%) respectively [41]. The 
development of heterotopic bone around any TMJ 
TJR device will limit mandibular movement and cause 
pain. In the primary stage the management is non-sur-
gical including either a nonsteroidal anti-inflammatory 
drug, such as indomethacin, or a bisphosphonate, such 
as etidronate, or local radiation therapy has been rec-
ommended [42,43]. Surgical removal of the heterotop-
ic bone is used to preserve joint mobility in mild cases 
but in severe cases, both components of the custom 
device must be remade [44]. 

Failed Tissue Grafts: Traditional reconstruction meth-
ods based on the use of local osteotomy, distraction 
osteogenesis, bone graft with non-vascularized tissue 
(costochondral, sternoclavicular) or vascularized tissue 
(second metatarsal, fibula) with the eventual interposi-
tion of soft tissue (mainly temporal fascia flap) are still 
used by an experienced surgeon and in a low-income 
country, delivering good results. In adult patients, the 
failure of autogenous tissue reconstruction is one of the 
main indications for total alloplastic TMJ reconstruc-
tion [45].

Contraindications for total alloplastic joint replace-
ments: Overall, there are few obligatory contraindica-
tions against restoration with total TMJ replacements.

The following patients are contraindicated:

• Patients with a severely deficient bone form (mandi-
ble, temporal bone), defects, bone mass, or poor bone 
quality are deemed unable to endure total replacement 
surgery.

• Severe immunocompromised patients.

• Those with a history of metal allergy related to arti-
ficial joints [46].

• Active local infections at the grafting site (eg, in the 
case of an infected joint prosthesis) [47].

Relative contraindications were as follows:

• Patients in the period of skeletally immature growth

• Patients with obvious abnormal habits, such as 
clenching, grinding, etc.

• Patients who cannot understand and accept medical 
instructions after surgery (including those with neuro-
psychiatric disorders).

• Patients with poor oral hygiene and auditory infec-
tion [48].

Case Report  

Case1

A 45-year-old woman was referred to our clinic com-
plaining mainly of pain, difficulty opening her mouth, 
difficulty chewing, and joint sound on her right side, 
that had persisted for one year. She had no specific 
medical history and showed the limitation of mouth 
opening (approximately 24mm) accompanying TMJ 
pain and crepitus on the right side and tenderness in 
palpitation. The radiography and computed tomogra-
phy showed flattening of the condylar head (Figure 1). 
RF and ESR tests were within the normal range. The 
diagnosis was osteoarthritis of the TMJ. Conservative 
treatment was started with pharmacotherapy and then 
followed by arthrocentesis. Unfortunately, signs and 
symptoms didn’t improve. The patient was a candidate 
for TMJR with a custom-made device (manufactured 
by BONASH Medical company). The periauricular and 
submandibular approaches were used to gain access to 
the TMJ area and the mandibular ramus, respective-
ly. After accessing the temporomandibular joint area, 
resection of the condyle and creation of space for the 
placement of the temporomandibular joint prosthesis 
were performed using cutting guides. After that, in-
termaxillary fixation (IMF) was applied and prosthe-
ses were replaced and fixed to the bone (Figures 2,3). 
The post-operative period was uneventful, and the pa-
tient was discharged after three days. Postoperatively, 
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rehabilitation of the patient’s jaw function was started 
3 weeks later.  She was pain-free on the right side of 
the TMJ with the facial nerve intact. 6 months later, 
the maximum inter-incisal opening was about 35mm 
(Figure 4).

Case 2

A 20-year-old man who had gunshot trauma was re-
ferred to our clinic with a complaint of facial asymme-
try and chewing disorder. He had facial paralysis on 
the right side. The condyle segment was deformed and 
displaced medially (Figure 5). Therefore, resection of 
the right mandibular condyle and reconstruction with 
a total TMJ prosthesis (manufactured by BONASH 
Medical company) were performed (Figures 6, 7). No 
pain or signs of infection were observed at the end of 
the six-month follow-up. The maximum mouth open-
ing was 38mm.

Case 3

A 26-year-old man was referred to our clinic with a 
complaint of inability to open his mouth. He had a his-
tory of trauma and condylar two years ago. Panoramic 
radiography and a 3D CT scan showed TMJ ankylosis 
on his right side (Figure 8). The treatment plan was 
a right condylectomy and reconstruction with a cus-
tom-made TMJ prosthesis.  In this case, the BONASH 
Medical company prosthesis was used (Figures 9,10). 
The surgical approach consisted of a twofold inter-
vention phase: the removal of the ankylosis and the 
positioning of the temporomandibular joint prosthe-
sis. In the case under description, the post-operative 
course was uneventful. At the one-year appointment, a 
maximum mouth opening of 38 mm was recorded and 
there was no deviation in mouth opening (Figure 11).

Figure 1. CBCT from right TMJ revealed flattening of 
the condylar head.

Figure 2. Intraoperative clinical images showed posi-
tioning and final fixation of the custom prosthesis with 
screws.

Figure 3. Postoperative 3D reconstruction of the tem-
poromandibular joint prosthesis.

Figure 4. Six-month postoperative clinical images and 
maximum inter-incisal opening.
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Figure 5. Ct scan from the right side showed a separat-
ed segment that displaced medially.

Figure 6. Intraoperative clinical images showed posi-
tioning and final fixation of the custom prosthesis with 
screws.

Figure 7. Postoperative panoramic radiography. 

Figure 8. Temporomandibular joint ankylosis on the 
right side.

Figure 9. BONASH Medical company prosthesis was 
used in this patient.

Figure 10. Post-operative plain radiography shows the 
correct position of the prosthesis.
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