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The temporalis muscle flap is a versatile and reliable myofascial regional flap that can be used for
reconstruction of many craniofacial defects due to its close vicinity to the orbit, oral cavity, and
anterior and lateral skull base. Its main utility in head and neck reconstruction is for patients with
multiple comorbidities who are high risk for free tissue transfer, due to its ease of harvest, reliable

vascular supply, adequate bulk, and minimal donor site morbidity. The main focus of this article is to
review the key surgical anatomy and technique for raising a temporalis muscle flap, with particular
attention to the frontal branch of the facial nerve and vascular supply from the deep temporal arteries.
Strategies to avoid potential complications and improve cosmetic outcome are also discussed.

© 2019 Published by Elsevier Inc.

Introduction

The temporalis muscle flap was first described in
the late 1800s for treatment of temporomandibular joint
ankylosis and orbital reconstruction after exenteration.
In 1917, Gillies described using the temporalis muscle
to reconstruct malar deformities after trauma.' Later in
1934, he described tunneling the temporalis muscle and
fascia to corner of the mouth and eyelid for facial rean-
imation.” Techniques for the temporalis muscle flap have
since evolved for many uses in the head and neck. The
temporalis muscle flap is generally thought to be a straight-
forward, reliable, regional flap with axial blood supply,
and adequate bulk and flexibility for many craniofacial
defects.’ Although most of head and neck reconstruction
has been replaced with free flap reconstruction, there are
certain scenarios where a regional flap is a better and safer
option for the patient.*> The goal of this article is to review
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the surgical anatomy and technique for raising a temporalis
muscle flap and its use in head and neck reconstruction.

Key anatomy

The temporalis muscle is a broadly based, fan-shaped
muscle that arises from the superior temporal line, fills
the entire temporal fossa, and narrows into a tendinous
sheath that inserts onto the coronoid process and anterior
portion of the ascending ramus of the mandible. It func-
tions as a muscle of mastication to retract and elevate the
mandible, and is innervated by the mandibular division of
the trigeminal nerve.® It has a segmental blood supply,
with 2 dominant pedicles from the anterior and posterior
deep temporal arteries, which are branches of the second
division of the internal maxillary artery. The deep tem-
poral artery arises on the deep surface of the muscle in
the infratemporal fossa just medial to the insertion on the
coronoid process and courses along the undersurface of
the anterior and middle portions of the muscle. A third
arterial supply comes from the middle temporal artery, a
branch of the superficial temporal artery from the external
carotid system, which runs along the undersurface of the
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posterior margin of the muscle and supplies the overlying
deep temporal fascia and the posterior aspects of the mus-
cle (Figure 1). These 3 arteries merge and form a vascular
plexus within the superior aspect of the muscle, approxi-
mately 1 cm below the temporalis line.”® The segmental
vascular supply gives greater versatility to the flap, as it
can be split along a sagittal or coronal plane depending on
the size and location of the defect to be reconstructed.”*'"
The redundancy in blood supply can also be attributed to
its reliability as a regional flap.’

A thorough understanding of the fascial layers in this
area is crucial to avoid injury to the vascular pedicle as
well as the facial nerve. The temporal branch of the fa-
cial nerve runs within the temporoparietal fascia (TPF) and
crosses the midpoint of the zygomatic arch approximately
2.4 cm anterior to the tragus, when measured along a line
drawn between the tragus and lateral canthus (Figure 1).!

The layers of the temporal region are different from the
layers of the scalp, the latter of which include from the out-
ermost layer down: skin, subcutaneous fat, galea aponeu-
rotica, loose connective tissue (deep fascial layer), and per-
icranium. Within the temporal region, just deep to the skin
and subcutaneous tissues is the superficial temporal fascia,
or the TPF, which is continuous with the galea aponeurot-
ica superiorly, frontalis muscle anteriorly, occipitalis mus-
cle posteriorly, and superficial musculoaponeurotic system
inferiorly. This layer is supplied by the superficial temporal
artery and carries branches of the facial nerve. The TPF
should be distinguished from the deep temporalis fascia,
which is a thick white fascial layer that directly overlies the
temporalis muscle and is continuous with the pericranium
above the temporal line. About 1.5-2 cm superior to the
zygomatic arch, the deep temporalis fascia splits into the
superficial and deep layers, which are separated by the su-
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perficial temporal fat pad, and inserts onto the superficial
and deep surfaces of the zygomatic arch. The deepest layer
is the periosteum of the skull (Figure 2).'”

Indications

The temporalis muscle is a thin, flexible muscle with
a rotational radius of approximately 8 cm and an arc of
rotation up to 135°, allowing it to be used for defects in-
volving the temporal bone, anterior skull base, orbit, max-
illa, palate, oral cavity, and oropharynx.'®!® The flap may
be used to fill defects after oncologic resections, to repair
cerebrospinal fluid leaks, or to cover mesh or plates used
in various types of craniofacial reconstruction.'*'® Alter-
natively, the temporalis tendon may be rotated to the oral
commissure for reanimation of a paralyzed face.'”!”

Zygomatic arch

Fascial layers. Note distinction between the temporoparietal fascia, or superficial temporal fascia, and the deep temporal

Arguably, the main utility of the temporalis muscle flap
is in reconstruction of palatomaxillary defects, particularly
in elderly patients with multiple comorbidities. While free
tissue transfer has become more popular due to greater
versatility and flexibility for the reconstructive surgeon,
there are still many advantages to using a regional flap.
By rotating a muscle that is already in the operative field,
there is less donor site morbidity and no need for a sec-
ond surgical team with microvascular expertise. For elderly
patients with multiple comorbidities and cardiovascular
disease, a temporalis muscle flap offers decreased anesthe-
sia time, reduced risk of flap loss, shorter hospital stays,
and decreased time to start of radiation treatment.*> Mul-
tiple studies have shown that radiation does not seem to
have any effect on the outcome of temporalis flap viabil-
ity.>? It is also thought to be superior to leaving smaller
palatomaxillary defects open to granulate because it leaves
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Figure 3 Incision is marked in a preauricular crease and ex-
tended onto the forehead in a curvilinear fashion.

a tissue pad on which an obturator can be placed more
comfortably for the patient. Therefore, some argue that it
should be considered first line treatment for reconstruction
of palatomaxillary defects.”’:>

Preoperative evaluation

During preoperative work up, a thorough history should
be taken, with close attention to whether the patient has
ever undergone any surgeries or embolization within the
head and neck that could compromise the blood supply to
the flap. On physical examination, the muscle should be
palpated while the patient clenches the jaw to assess for
adequacy of bulk and length of the muscle to be rotated.'’
Edentulous patients may have significant temporal wast-
ing, which may preclude its use. Computed tomography
and magnetic resonance imaging can be used in cases of
oncologic resection to ensure that tumor removal will not
put the blood supply at risk, such as tumors involving the
posterior wall of the maxillary sinus where resection will
encroach on the infratemporal fossa.'® For the paralyzed
face, smile type should be documented preoperatively so
that the muscle is suspended into the correct trajectory to
allow for improved symmetry.'® The patient should also be
counseled for potential cosmetic deformities, either from
excess bulk over the zygoma if the muscle is turned over
the bone and/or temporal hollowing from removing the
muscle from the temporal fossa.

Surgical technique

The incision is marked in a preauricular crease and then
extended superiorly into a hemicoronal incision (Figure 3).
This can be done along the temporal fossa line, or up
to 2cm above the line. The incision is placed behind the
hairline, if one is present, so that the incision and tempo-
ral depression can be camouflaged. Injection with lidocaine
with epinephrine may be useful for easier dissection and

Figure 4 Dissection through skin, subcutaneous tissue, and
temporoparietal fascia leads to identification of the deep temporal
fascia.

Figure 5 Incision is made in the superficial layer of the deep
temporal fascia and dissection is continued within the superficial
temporal fat pad in order to protect the branches of the facial
nerve.

identification of the fascial layers, but is not necessary.
Dissection is carried out through the skin, subcutaneous
tissue, and TPF until identification of the deep temporalis
fascia (Figure 4). The skin flap with the TPF is then ele-
vated from superior to inferior with lateral extension from
the root of zygoma to lateral orbital wall. Approximately
2 cm above the zygomatic arch, the superficial layer of the
deep temporal fascia is incised and elevated up with the
skin flap, in order to protect the facial nerve (Figure 5). A
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Figure 6 A heavy retractor is used to expose the zygomatic
arch and tissues are elevated off the bone in a subperiosteal plane
in order to protect branches of the facial nerve.

Figure 7  The temporalis muscle is sharply elevated off the bone
with a periosteal elevator in order to preserve the blood supply
from the deep temporal arteries, which are present on the deep
surface of the muscle.

hemostat can be used to divide the superficial temporal fat
pad while protecting the underlying muscle. A heavy re-
tractor is then used to expose the zygomatic arch, and the
tissues are elevated off the bone in a subperiosteal plane
(Figure 6). These 2 steps of incising the deep temporal
fascia and subperiosteal elevation on the zygomatic arch
are crucial for protecting the frontotemporal branches of
the facial nerve.”’

Assuming the entire muscle is needed for reconstruc-
tion, the skin flap is then back elevated, and the edges of
the muscle are incised. The muscle is sharply elevated off
the bone with a periosteal elevator (Figure 7). Monopolar
cautery can be used to lift the firmer attachments as the
muscle approaches the infratemporal fossa. Care must be
taken to remain in a subperiosteal plane in order to pre-

Figure 8 Once freed from its attachments, the temporalis mus-
cle can be rotated through a tunnel under the zygomatic arch
to reach the maxilla, palate, oral cavity, or oropharynx. Alterna-
tively, the zygomatic arch may be removed to allow for greater
rotation, and then replaced at the end of the procedure.

serve the blood supply, which arises on the deep aspect
of the muscle and can be visualized in the infratempo-
ral fossa below the zygomatic arch.”® In most cases, the
muscle can be bluntly tunneled under the zygomatic arch
to reach the maxilla, palate, oral cavity or oropharynx
(Figure 8). A strong suture is placed on the deep
temporalis fascia to maintain correct orientation and then
passed through a subcutaneous tunnel. The flap is sutured
into place with the fascia facing the oral cavity. The fore-
head is closed with a suction drain and pressure dressing.
If an increased arc of rotation is needed, the zygomatic
arch can be removed with osteotomies, and then replated
or wired back into place at the end of the procedure. In
addition, a coronoidectomy can be performed which allows
the muscle to be rotated as an island connected by its
blood supply.® If additional length is needed, the tendinous
attachments to the coronoid and ascending portion of the
ramus can be dissected off the bone. This can be done
from a transoral approach, and can add another centimeter
of length to the flap.”’ If less bulk is needed, the muscle
can be sectioned in the coronal plane. The anterior portion
can be rotated to fill the defect, and the posterior portion
can be swung forward to prevent temporal hollowing.’
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Postoperative considerations

The patient is generally kept in the hospital for a
few days postoperatively until the drain is removed. Re-
epithelialization starts about 2-3 weeks postoperatively and
is complete by 4-6 weeks postoperatively.'”?’ It is com-
mon for some of the fascia to slough off during this time.
Postoperative physical therapy and speech therapy are ini-
tiated to help improve speech and swallow outcomes and
to prevent trismus.

Complications

The 2 significant complications associated with the tem-
poralis muscle flap are facial nerve injury and flap loss.
Fortunately, rates for both are low. In the largest series
of 182 temporalis muscle flaps, there was a 19.2% rate
of transient paresis of the forehead branch, 2.7% perma-
nent paralysis, and 1.6% total flap necrosis. Those who
experienced total flap necrosis had all been treated with
chemotherapy in the past.’ Similarly, in a review of 69
temporalis muscle flaps for palatomaxillary defects, there
were no cases of permanent facial paralysis, 6% transient
paresis which resolved within 2-3 months, and 94.2% over-
all flap survival rate, with a few cases of partial necrosis
but no cases of total flap loss.” More recent, smaller se-
ries have shown even better results with no cases of facial
nerve injury or flap loss.'”?°

Minor complications may include infection, seroma,
hematoma, alopecia, and cosmetic deformity from donor
site defect.® In cases of palatomaxillary reconstruction,
other complications that can occur include functional out-
comes of speech, swallowing, and mouth opening. In gen-
eral, these outcomes are more closely associated with the
size of the defect and postoperative radiation therapy.’

Donor site defect

One of the main disadvantages to the temporalis muscle
transfer is a significant hollowing in the temporal region
that occurs after removal of the muscle. This results in
cosmetic deformity, which may affect one’s quality of life.
Multiple studies have examined the use of various materi-
als to reconstruct this region, either at the time of initial
surgery or secondarily. As previously mentioned, one way
to address temporal hollowing in the immediate setting is
by swinging the posterior portion of the muscle forward if
only part of the muscle is used, or by rolling a TPF flap
into the depression.’ If these options are not available, oth-
ers advocate for immediate reconstruction with a polyethy-
lene implant or cement cranioplasty, either hydroxyapatite-
based or polymethyl methacrylate-based. While risks
including infection and foreign body reaction have resulted
in removal of implants in the past, more recent studies have
shown that these implants can be safe with long-lasting re-
sults, even in the face of postoperative radiation,'!%-22->4

Another alternative with satisfactory results is use of au-
tologous fat transplantation. This is usually done as sec-
ondary procedure after the defect has healed, with injection
of lipophilized fat. The main disadvantages with this ap-
proach include the unpredictable longevity of the fat graft,
tendency for fat resorption, and possible need for multiple
injections.”> However, when used in conjunction with an
implant placed at the time of the initial surgery, secondary
injection of lipophilized fat allows for better contouring
and softening of the edges around the implant.'*"

Conclusion

The temporalis muscle flap is an excellent option for
reconstruction of many craniofacial defects, particularly in
elderly patients with multiple comorbidities. Advantages
over free tissue transfer include decreased operative time,
ease of harvest, reliable vascular supply without the need
for microvascular anastomosis, minimal donor site morbid-
ity, and shorter hospital stays. When done by an experi-
enced surgeon, rates of facial nerve injury and flap loss are
very low. For improved cosmetic outcomes, the donor site
may be reconstructed with a part of the temporalis muscle,
temporoparietal fascia, various implants, or autologous fat,
depending on surgeon and patient preference.

Disclosure

The authors report no proprietary or commercial inter-
est in any product mentioned or concept discussed in this
article.
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