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Abstract

The temporomandibular joint (TM]) acts as a sliding hinge between mandible and tem-
poral bone. Disorders of temporomandibular joint are intolerable for the patients in
severe cases. Furthermore, surgical treatment of temporomandibular joint problems is a
challenge for surgeons in some cases. In that order, it is critical for the surgeon to choose
the best surgical approach in treating the temporomandibular joint diseases. There are
several surgical approaches in the management of temporomandibular joint problems
including some pros and cons. So, in this chapter, we aim to present a comprehensive
review of surgical approaches to the temporomandibular joint.

Keywords: facial nerve, mandible, mandibular condyle, superficial musculoaponeurotic
system, temporomandibular joint

1. Introduction

Exact diagnosis and appropriate treatment plan are two important fundamentals of success-
ful surgical results. Planning the treatment of temporomandibular joint (TM]) problems is
not an exception. TM]J is a hinge that connects the mandible to the temporal and serves the
movement of lower jaw. TM] problems such as disc derangement, pathologic lesions, and
traumatic injuries would have a significant influence on quality of life of the patients.

Treatment of TM] diseases is still one of the controversial issues in maxillofacial surgery
field. It is important to choose the best surgical technique to solve the problem and rehabili-
tate the TM] function. There are several surgical approaches to the TM] mentioned in the
literature and a maxillofacial surgeon should know the technical aspects of these surgical
procedures.
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186 Temporomandibular Joint Pathology - Current Approaches and Understanding

This chapter is based on recent investigations reported in the literature and briefly presents
the different aspects of available surgical approaches to TM] including their indications, tech-
niques, and benefits.

2. Applied anatomy

TM]J is a synovial joint between the head of mandibular condyle and the temporal glenoid
fossa. The space between the head of mandibular condyle and the glenoid fossa of tempo-
ral bone is divided into two separate cavities by the articular disc (Figure 1). The inferior
compartment is involved in the hinge movement of the joint, while the superior joint space
participates in the translation movement.

The postglenoid process and articular eminence are the posterior and anterior limitations of
the articular space, respectively. TM] is surrounded by a fibrous capsule called articular cap-
sule, and its extension is the articular disc (Figure 2).

The movements of TM] are restricted by three main ligaments. The temporomandibular liga-
ment is the lateral portion of articular capsule. This fan-shaped ligament is responsible for
synchronizing the condyle and articular disc. The other two ligaments are sphenomandibular
and stylomandibular ligaments which are involved in controlling the mandibular movements
(Figure 2).

2.1. Regional nerves

The most common anatomical structure facing during the approaches to the TM]J is the facial
nerve. The main trunk of facial nerve exits the stylomastoid foramen and after passing about
2 cm distance divides into two main branches of temporofacial and cervicofacial divisions
(Figure 3) [1]. The distance from the bony part of external auditory canal to the bifurca-
tion is 1.5-2.8 cm (mean is 2.3 cm) [2]. The assumed line connected from the tragus to the
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Figure 1. Anatomy of the TM]J.
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Figure 2. Anatomy of the articular ligaments.

Figure 3. Anatomy of the facial nerve.

lateral palpebral commissure is considered the superior limit of temporal branch of the facial
nerve. This branch of facial nerve is mostly located under this oblique line [3]. Temporal
branch is the most susceptible branch of facial nerve that would be damaged during the
approaches to the TM]J [4]. This nerve branch lies under the surface of temporoparietal fascia
[5]. The average distance of bony part of external auditory canal to the location where tem-
poral branch of facial nerve crosses the zygomatic arch is almost 2 cm (8-35 mm). In some
surgical approaches to the subcondylar area, the most important anatomical structure that

187



188 Temporomandibular Joint Pathology - Current Approaches and Understanding

should be preserved is the marginal mandibular branch of the facial nerve. This branch is
superior to the mandibular inferior border in 74% of the cases [6]. The maximum distance to
the mandibular inferior border is 1.2 cm; in other patients that marginal mandibular branch
of facial nerve is located beneath the inferior border of the mandible. This branch is located
superior to the facial artery and vein immediately deep to the superficial layer of the deep
cervical fascia.

The branches of trigeminal nerve are other critical structures adjacent to the TM]. The auricu-
lotemporal branch supplies sensation to the anterior external meatus and the temporal and
preauricular region skin. This branch of trigeminal nerve passes behind the neck of mandibu-
lar condyle (Figure 4).

2.2. Anatomy of regional vessels

Maxillary artery and superficial temporal artery are two last branches of external carotid
artery and important structures adjacent to the TMJ. The surgeons usually face the super-
ficial temporal artery during the preauricular approaches. This terminal branch of external
carotid artery runs posterolateral to the mandibular condyle within the temporoparietal fas-
cia (Figure 5).

Maxillary artery is important in condylectomy procedure. Middle meningeal artery is a
branch of internal maxillary artery that passes medial to the mandibular condyle and could
be damaged during the surgical procedures on TM]J.
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Figure 4. Relation of trigeminal nerve to the TM].
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Figure 5. Vascular anatomy of the face encountered during surgical procedures of the TMJ.

The important vein that the surgeon usually encounters in surgical treatment of the TM] prob-
lems is retromandibular vein which is formed from the superficial temporal and the maxillary
veins.

3. Surgical approaches

3.1. Preauricular surgical technique

Preauricular incision is made along the natural crease anterior to the tragus (Figure 6).
Dissection should be continued along the cartilage of external auditory canal in order to pre-
vent damaging the auriculotemporal nerve and superficial temporal artery. Superficial layer
of the temporalis fascia would be incised 2 cm above the zygomatic arch in an oblique line.
Blunt dissection should be continued to reach the zygomatic arch. The periosteum of the
zygomatic arch is incised at this time, and it should be reflected laterally to achieve to the
articular capsule (Figure 7). If the surgeon needs to expose the superior joint space, the inci-
sion should be made along the posterior slope of the articular eminence. Incising the disc
along the superior joint space, lateral recess allows the surgeon to expose the inferior joint
space.

In some cases, to maximize the exposure to the TM]J, preauricular incision is modified to a
question mark pattern presented by Al-Kayat and Bramley (Figure 8).
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Figure 6. Surgical approaches to the TMJ. P1 and P2—preauricular approaches; PA —postauricular approach; I1—
inverted hockey stick approach; E—endaural approach. R—retromandibular approach.

Figure 7. After exposing the articular capsule, it could be incised to reach to the joint spaces.

Figure 8. Al-Kayat and Bramley incision to expose the TM]J for condylectomy.
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3.1.1. Indications

This approach is ideally used to manage the problems encountered in upper condylar process
and TM]J compartments. Al-Kayat modified preauricular incision is routinely used in TMJ
ankylosis cases. Preauricular incision is also used in treatment of high condylar fractures.

3.1.2. Advantages

Almost invisible scars are main advantages of a preauricular approach. This surgical tech-
nique provides access to the superior part of the TM] and anteromedially displaced mandibu-
lar condyle.

3.1.3. Disadvantages

There is no access to the lower portion of condylar process. Rigid fixation of mandibular con-
dyle fracture is difficult in this approach [7]. The possibility of facial nerve damage is a major
disadvantage of this surgical technique.

3.2. Endaural surgical technique

This approach is provided to achieve the benefits of preauricular methods simultaneously
with more cosmetic results. The incision is made behind the prominence of the tragus. The
skin flap is reflected over the cartilage of the tragus, and then, dissection is continued in the
same manner of preauricular approach.

3.2.1. Indications

This technique is indicated when there is the aim to provide the access to the TMJ and frac-
tures of condylar head and neck.

3.2.2. Advantages

The cosmetic result of scar is better than preauricular incision [8].

3.2.3. Disadvantages

Tragus cartilage damage is the main disadvantage of this approach. When the problem hap-
pens, poor healing process is expected.

3.3. Postauricular surgical technique

The incision is made 3 mm posterior to the posterior auricular fold and carried to the mastoid
fascia (Figure 9). Dissection is continued above the mastoid fascia to the external auditory
canal which is then transected to retract the pinna anteriorly. Dissection through the super-
ficial layer of temporalis fascia is carried out to the zygomatic arch, and the periosteum is
sharply incised to expose the joint. There is no need to suture the cartilage after the surgery,
and closing the skin of the ear is enough.
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Figure 9. The incision pattern of postauricular approach (Courtesy of Dr. F. Pourdanesh).

3.3.1. Indications

Exposing the entire joint is the main indication of this technique. This approach is also indi-
cated in the patients with the tendency to form keloids who should undergo TM] surgery.

3.3.2. Advantages

The resulting scar is not very noticeable, and an excellent exposure to the TM] is provided by
this method.

3.3.3. Disadvantages

Auricular stenosis is the main disadvantage of this procedure. External otitis and infection of
the TM]J are the contraindications of this approach.

3.4. Submandibular surgical technique

To provide the safety zone of marginal mandibular nerve, the incision is made 2 cm below the
inferior border of the mandible (Figure 10). The sharp incision is made through the skin and
subcutaneous tissue. Then, the platysma is sharply incised to expose the superficial layer of
deep cervical fascia. The fascia is incised at the level of the skin incision. The facial artery and
vein are retracted or ligated. According to the Hayes-Martin maneuver, ligation and upward
retraction of facial vessels protect the marginal mandibular nerve from injury [9]. The dissec-
tion is carried to the pterygomasseteric sling. The sling is sharply incised by the blade, and the
inferior border of the mandible is exposed (Figure 11).

3.4.1. Indications

This approach is usually used for mandibular angle and body fractures and sometimes for
low subcondylar factures.
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Figure 10. Outline of lateral ramus and submandibular incision. The distance from the inferior border of mandible to the
incision should be about 2 cm.

Figure 11. Exposure of mandibular angle, body, and lateral ramus area by submandibular approach.

3.4.2. Advantages

The advantage of this technique is the ability to retract the mandibular angle when the sur-
geon attempts to reduct the condylar fracture. Also, this method provides good accessibility
for anchor screw fixation technique of mandibular subcondyle fractures.

3.4.3. Disadvantages

There is limited access to the high condylar portion and joint spaces.

3.5. Retromandibular surgical technique

The incision is made along the posterior border of mandible 5 mm below the earlobe inferiorly
for a distance of about 3 cm. Incision is continued through the skin, subcutaneous tissue, pla-
tysma, and superficial musculoaponeuretic system (SMAS). The SMAS layer is undermined,
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and blunt dissection is continued to the substance of the parotid. The dissection is carried to
the periosteum of the posterior border of the mandible. The periosteum is sharply incised,
and the access to the lower portion of condylar process is provided.

3.5.1. Indications

This technique is used for internal rigid fixation of low condylar fracture. This approach is
also used for fixation of costochondral graft in TMJ region.

3.5.2. Advantages

Good accessibility to the lower portion of condylar fracture and subcondylar area is the main
advantage of retromandibular approach. A less noticeable scar in comparison with the sub-
mandibular technique is the other advantage of this approach.

3.5.3. Disadvantages

A more visible scar than preauricular incision is the disadvantage of this technique. The access
to the joint spaces and anteromedially displaced condyle is limited in this surgical method.

3.6. Rhytidectomy surgical technique

The incision is made in preauricular area and in the neck hairline (Figure 12). The skin and
subcutaneous tissue are incised, and dissection is carried above the level of SMAS (Figure 13).

Figure 12. Outline of incision for rhytidectomy approach is combined of preauricular incision and an incision in neck
hairline.
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Figure 13. After incising the skin and subcutaneous tissue for rhytidectomy approach, dissection is continued over the
SMAS.

A vertical incision is made through the SMAS onto the parotid gland, extending from just
below the ear lobe toward the gonial angle. Blunt dissection through the substance of parotid
is continued to the posterior border of the mandible. The periosteum is sharply incised, and
the entire mandibular ramus is exposed (Figure 14).

3.6.1. Indications

This approach is indicated when the accessibility to the lower portion of TM] is needed similar to the
retromandibular technique although its cosmetic results are much beter than the latter technique.

3.6.2. Advantages

Good cosmetic results of the scar and enough access to the condylar process are the most
important advantages.

Figure 14. Exposure of condylar neck fracture by rhytidectomy approach. The fracture was reduced and fixed by two
miniplates.
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3.6.3. Disadvantages

Damage to the branches of facial nerve is the most important disaster that could happen in
this method.

3.7. Intraoral approach surgical technique

Incision is made in an external oblique ridge area. Subperiosteal dissection is carried out over
the mandibular ramus (Figure 15).

3.7.1. Indications

Reduction and fixation of subcondyle fracture are two usual indications of intraoral approach.
This method is also used sometimes for condylectomy [10].

3.7.2. Advantages

Invisible scar and preventing from facial nerve damage are the benefits of current approach.

3.7.3. Disadvantages

Limited access to the TM] is the main problem during this surgical method.

3.8. Endoscopic approach surgical technique

Subperiosteal dissection is performed following the incision of posterior mandibular buccal
sulcus. A percutaneous incision is then made perpendicular to the mandibular condyle just
to pass the endoscope. Further dissection is then carried under direct vision provided by the
endoscope.

3.8.1. Indications

Mandibular condyle fractures are the main indications of this approach.

Figure 15. Intraoral approach to manage mandibular subcondyle fracture in a 9-year-old boy.
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3.8.2. Advantages

This method is minimally invasive with invisible scars. The possibility of nerve damage dur-
ing this technique is very low [11].

3.8.3. Disadvantages

Increasing the operation time is a disadvantage of endoscopic technique [12].

4. Conclusion

Deciding on choosing a unique surgical technique for the treatment of all pathologies and
diseases of the TM]J is impossible. It is important to understand the pros and cons of all avail-
able procedures and choose the best approach with most benefits which provides the best
access to the TMJ.
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