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Abstract

Introduction The temporomandibular joint (TMIJ) is
anatomically complex; with its close proximity to neuro-
vascular structures, including the facial nerve that gives a
high degree of difficulty during surgical exposure. When
the first description on TMJ surgery by Orlow in 1913 was
published it gave an account describing the basic retroau-
ricular, preauricular, endoaural and submandibular
approaches, on treatment of articular pathologies as used
today. The proposed study of the ‘Bat Wing’ approach, first
described in 1993 by Garcia y Sanchez J.M. as a surgical
alternative, offers great advantages is that it avoids the
section of the ear canal and provides a wide surgical field.
The management of the proposed technique has wide
application with multiple joints addressed, achieving major
objectives such as avoiding facial nerve damage, as well as
avoiding the section of the external auditory canal with an
optimum visibility of the operative field.

Material and methods The Department of Maxillofacial
Surgery National Medical Center XXI Century records
over a period of approximately 18 months have completed
twenty TMJ surgeries using the ‘Bat Wing’, approach.
Conclusions The bat wing approach is a surgical alter-
native that offers broad exposure of the surgical field in
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TMJ, it is effective and meets the goal of exposing the area
to intervene safely, good visibility and access to the site to
intervene. It perfectly fulfills the above described.
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Approach - External auditory canal

Anatomy of the Temporomandibular Joint (TMJ)

The Temporomandibular Joint (TMJ) belongs to the type
of ginglymoarthrodial joint, having free motion, made at
the top by a cavity (mandibular fossa, glenoid fossa) and
condylar bone surface being part of the mandible inferiorly,
both separated by the articular disc. The latter structure is
itself complex, so this work is focused to study the division
of it, as follows (Fig. 1).

The superficial temporal artery, transverse facial artery,
the auriculotemporal nerve and the facial nerve (VII cranial
nerve) are intimately involved in the surgical dissection of
the TMJ [1, 2].

The superficial temporal artery, one of the terminal
branches of the external carotid, begins its journey behind
the mandibular condylar neck and deep into the parotid
level, crosses the posterior root of the zygomatic and enters
the temporal, distributed in the region of the scalp [3, 4].

The transverse facial artery arises from the base of the
superficial temporal artery and runs almost transversely
through the face with the outer path of the masseter muscle
area, approximately 1.5 cm below the zygomatic arch.

The auriculotemporal nerve, cutaneous sensory branch of
the mandibular division of V cranial nerve travels just behind
the neck of the condyle in the lower level of the capsule
attachment. It travels up through the root of the zygomatic
arch just behind the superficial temporal artery [5-7].
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Fig. 1 Magnetic resonance view of anatomy of the temporomandibular
joint
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Fig. 2 View in corpse of anatomical relations to the zygomatic arch
facial nerve respect to the extent of external auditory canal

Fig. 3 a, b, Original technique
of modified retroauricular
approach without external
auditory canal section
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According to Kreutzinger, in a study of fifty-four dis-
secting cadavers, the facial nerve was measured relative to
bony structures, with the results described below. The dis-
tance from the most anterior concavity of the ear canal to
the temporal branch of the facial nerve, reported an average
of 2.0 £ 0.5 cm, with a range of 0.8-3.5 cm. The average
distance from the bifurcation of the main trunk of the facial
nerve to the lower concavity of the ear canal was
2.3 £ 0.28 cm, with a range from 1.5 to 2.8 cm. The
average distance from the bifurcation of the facial nerve to
post-glenoid tubercle was 3.0 £ 0.31 cm, with a range of
2.4-3.5 cm. The knowledge of the distances and the range
of the branches of the facial nerve from bony landmarks
within the surgical field provide the surgeon a better
understanding of the areas of greatest risk [5, 8—10] (Fig. 2).

Surgical Technique

The approach described by Garcia y Sanchez J.M. in 1993,
(Fig. 3a, b) avoids the section of the external auditory canal
(EAC).

The incision design starts supra pinna, and is 2.5 cm
long. Incise from anterior region to posterior, above the top
implantation of the pinna point and parallel to the path of
the zygomatic arch.

From this point, the incision is continuous 5 mm behind
and following the retroauricular creasing half way to
mastoid region 2.5 cm (Fig. 4).

Incision is made in the first instance with a scalpel,
covering the skin and subcutaneous tissue, allowing expo-
sure of the superficial temporal fascia (Fig. 5). From here,
incision is directed to the retroauricular region with an
electro scalpel to the periosteum and continues with the lift
of a subperiosteal flap, dissection is made 5 mm before the
entire exposure of EAC; once EAC is located, dissection
continues forward until you find the root of the zygoma arch
(Fig. 6). This allows keeping intact the EAC (Fig. 7).
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Fig. 5 The incision is made in the first instance covering the skin and
subcutaneous tissue

b

Fig. 6 Incision in retroauricular region with an electro scalpel to the
periosteum

Fig. 7 Dissection takes a course perpendicular to the ear canal

Table 1 Approach indications and contraindications

Indications and advantages

Contraindications

An excellent technique to avoid
damaging the facial nerve in its
palpebral branch, and can be
facially addressed from the back
of the TMJ to the front of the
articular eminence without
causing tearing of EAC

You can easily address the upper
and lower joint compartment and
have a broad perspective of the
bilaminar zone and meniscus, until
the anterior tubercle, where it
attaches to the upper fibers of the
lateral pterygoid (external)

Approaches with purpose of electro-
lightening purposes the bilaminar
zone

Plasty of articular tubercle or partial
or total eminectomy

Plication of condylar meniscus

Reshaping the top of the condylar
head

Approaches for intracapsular
fractures of the upper third of the
condylar head

The technique allows a vertical
incision of the capsule from the
top of the greater curvature of the
glenoid to 1 cm below this. For
procedures of the top condylar
head and inferior articular space

Approach for zygomatic arch
fractures
Neuro-surgical procedures

Surgical access of low temporal
fossa and even involving the
middle cranial fossa as well as the
roof of the glenoid

Ear surgery procedures of upper
EAC

Treatment of ankylosis and
condylar prosthesis. For these
cases the preauricular approach
exposes better access to the
region

Treatment for fully displaced
fractures, both towards the
medial intracapsular and
extracapsular wall, requiring
osteosynthesis of the
subcondylar part or low anterior
medial displaced fractures

The same with respect to
pathology of the subcondylar
region

Approach the medial below space
at articular tubercle level

Fractures involving the region
subcondylar or a lower level
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Fig. 8 Tunneling along the zygomatic arch

At this point no longer cut monopolar electrocautery,
only use bipolar and scalpel, mindful that palpebral branch
damage is possible crossing any part of the articular emi-
nence to its anterior portion.

Now above along zygomatic arch, start tunneling por-
tion of temporal muscle with metzembaum scissors,
clamping with two hemostat clamps, cutting with scalpel
and cauterizing with bipolar, repeating these steps from the
superficial temporal fascia and the posterior fibers of the
temporalis muscle (Fig. 8). It should be noted that this
dissection is subperiosteal and the above limit is the ante-
rior slope of the articular eminence.

If you want to extend this incision for reconstructive pur-
poses resection of neoplasms, there is no contraindication.

Proceed to approach the superior articular space which
can be performed in two ways:

1. Make a hydro dissection by infiltration of saline
solution on external superior insertion of the joint
capsule.

2. With a sharp dissector capsule is detached from
posterior portion, addressing for superior joint space

Fig. 9 Detachment of the
capsule with a sharp dissector

Articular eminence

Capsular ligament
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Glenoid cavity

Fig. 10 Exposition drea

maintaining the cutting part of the tool in bone contact
and the flat part to the capsule and articular disc
(Fig. 9).

The approach gives a view from the front of the articular
eminence to the posterior part of the glenoid cavity and
union with the ear canal, as shown in the 3D reconstruction
which gives longitudinal exposure of 47 mm (Fig. 10).

Dissection and Opening of the Glenoid (Articular
Decompression)

With a curved dissector with the cutting part always
attached to the bone so as to prevent damage to the
meniscus, dissection begins at the zenith of the glenoid
cavity, detaching joint capsule from the zenith or entering
from top of the cavity making a lateral move from the back
to the front of the glenoid cavity. Capsule is detached in its
entirety and all around the articular tubercle. Once this step
is achieved, start again on the zenith of the glenoid to the
medial wall of the joint and proceed toward the rear wall
and to the anterior part of the articular tubercle medially.

5 Tr—

Temporal muscle

Root of the zygoma
Mastoid region of temporal bone

External auditory canal
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Decompression of the articular meniscus is made with a
wider dissector (seldin) introduced to this zenith medial
wall with strong traction with the blunt edge of seldin,
down about 6-10 mm, which eliminates adhesions. Having
released and completely exposed the superior joint space,
you can proceed with arthroplasty, properly protecting the
meniscus with a dissector Molt (Fig. 11a, b).

Fulguration of Bilaminar Zone

It will be done, once decompression of the articular
meniscus is made and prior to the emineplasty, with bipolar
electrocautery the bilaminar zone, this eliminate pain
symptoms that runs from the back wall of the fissure of
glaser and emerges into the bilaminar zone.

Eminoplasty (Myraugh Technique)

After fulguration, proceed to eminoplasty of the tubercle
of the articular eminence (Figs. 12, 13), with the seldin
and another médium dissector with the edge in contact
with the bone surface of the tuber nerve to disk; proceed
to shave almost fully leaving it at the level of the
zygomatic arch and verify that there are no bone
spicules.

It is important to remember that the joint spaces should
be washed to remove blood remnants before undertaking
the capsulorrhaphy.

Once the procedure is finished (Fig. 14) it is necessary
to suture in layers, first instance with the repair of the joint
capsule with an absorbable material suturing to the super-
ficial temporal fascia (Fig. 15).

The temporalis muscle fibers that have been cut and
the superficial temporal fascia at its posterior portion
is repaired. The skin is sutured with 4-0 nylon leaving

Fig. 11 a Exposure of
meniscus (arrow) b Protection
of the meniscus with a dissector

a scar in an area without aesthetic
(Figs. 16, 17).

The patient undergoes early physical treatment as orally
tolerated, is installed a fibrous diet and mouth opening and

implications

Fig. 12 Pre-eminoplasty

Fig. 13 Post eminoplasty
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Fig. 15 Suture in layers

closing exercises. This postoperative treatment is essential
for the success of the surgery [11, 12].

In a period of 18 months, The Department of Maxillo-
facial Surgery, National Medical Center XXI Century,
have completed 20 TMJ surgeries using the ‘Bat Wing’,
with excellent results. This approach has indications and
contraindications. [Table 1; 13-15].

Fig. 16 Skin suture
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Fig. 17 Sixth month postoperative view of bat wing approach, is
completely aesthetic and the covered by the hair

Conclusion

The Bat Wing approach is a surgical alternative that
offers broad exposure of the surgical field in TMJ also
offers the important advantage of avoiding the section
of the ear canal, besides the important advantage of
having full security to prevent severe cranial nerve
damage.

One of the main fears of surgeons approaching TMJ is
the palpebral branch of the seventh pair since there is
uncertainty in recovering the patient’s anesthetic effect,
submitting a paresis or serious injury to the facial nerve. In
cases where this technique has been used since 1993 to date
no damage to palpebral branch of the facial nerve or ste-
nosis of the EAC was found.

One of the goals of any surgical technique proposed is
that it is effective and meets the goal of exposing the area
to intervene safely, good visibility and access to the site to
intervene. It perfectly fulfills the above described.

Finally we can say that the Bat Wing approach is
superior to any existing pre auricular approach because it
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achieves an average exposure of almost 50 mm without
damage to facial nerve or EAC section.
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