Early Temporalis Muscle Transposition
for the Management of Facial Paralysis

Mack L. Cheney, MD; Michael J. McKenna, MD; Cliff A. Megerian, MD; Robert G. Ojemann, MD

Temporalis muscle transposition is a reliable sur-
gical technique for the reanimation of patients with
long-standing facial paralysis. It is often employed
when facial nerve reinnervation via crossover or ca-
ble grafting is not possible. Temporalis muscle trans-
position can also be used for the immediate treatment
of complete facial paralysis due to insults leaving the
facial nerve anatomically intact but requiring a pro-
longed recovery time (more than 1 year). Because
temporalis muscle transposition does not interfere
with neuronal regeneration, it may be employed early
in the management of complete facial paralysis when
recovery is predicted to be extended and incomplete.

The authors report their experience with early
temporalis muscle transposition in the management
of facial paralysis in 56 patients with an anatomically
intact facial nerve. More than 90% of these patients
achieved improved symmetry at rest as well as pur-
poseful movement at the corner of the mouth. In the
last 30 patients, the temporoparietal fascial flap was
simultaneously harvested and successfully used to
obliterate the donor site defect. In conjunction with
the immediate implantation of a gold weight in the ip-
silateral upper eyelid, this approach to the early man-
agement of facial paralysis helps reduce the period of
facial disability from years to weeks in a select group
of patients.
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INTRODUCTION

Dynamic temporalis muscle transfer is a well-
known technique in the treatment of long-standing
facial paralysis.1.2 This surgical technique has been
most widely used in cases in which the continuity of
the facial nerve has been disrupted and reinnervation,
either by cable grafting or crossover jump grafts, is
contraindicated due to scarring and fibrosis of the fa-

From the Department of Otolaryngology, Division of Facial Plasticand
Reconstructive Surgery (m.L.c.), and the Facial Nerve Center and Division of
Otology and Neurotology (M.J.M., C.A.M.), Massachusetts Eye and Ear Infir-
mary, Harvard Medical School; and the Department of Neuresurgery
(R.G.0.), Harvard Medical School and the Massachusetts General Hospital,
Boston.

Editor’s Note: This Manuscript was accepted for publication March 3,
1995.

Send Reprint Requests to Mack L. Cheney, MD, Division of Facial
Plastic and Reconstructive Surgery, Department of Otolaryngology, Massa-
chusetts Eye and Ear Infirmary, 243 Charles St., Boston, MA 02114.

Laryngoscope 105: September 1995

cial musculature. Drawbacks of the technique include
cosmetic problems associated with a depressed donor
site defect. Despite modifications in the surgical tech-
nique,3 including the harvesting of only the central
third of the temporalis muscle for reanimation of the
oral commissure, problems with donor site defects
persist,

In recent years, early surgical management of
complete facial paralysis has been limited to implan-
tation of a gold weight in the upper eyelid.4 This man-
agement protocol does not interfere with the ultimate
recovery of normal eyelid function. In patients with
complete facial paralysis following surgery for acous-
tic neuroma, as well as those with paralysis resulting
from Bell’s palsy, Ramsay Hunt syndrome, and tempo-
ral bone fractures, hypoglossal-facial and facial-facial
reinnervation procedures are contraindicated due to
the need to preserve the integrity of an otherwise
anatomically intact nerve.5 A predictable subset of pa-
tients who have suffered complete paralysis despite
having an intact facial nerve can be expected to have a
prolonged recovery period, with more than 1 year of-
ten required for return of function.®

Early use of the dynamic temporalis muscle sling,
which, like the gold weight, provides facial tone, sym-
metry, and movement and does not interfere with neu-
ronal integrity, can significantly aid in the physical
and emotional rehabilitation of patients who may oth-
erwise wait 1 to 2 years for spontaneous facial nerve
recovery.” In this article, the authors report their expe-
rience with early temporalis muscle transposition for
the management of facial paralysis in patients who
have an anatomically intact facial nerve. Over half of
these patients were treated with a new technique in
which the temporoparietal fascial flap is used to oblit-
erate the temporalis muscle donor site defect.

MATERIALS AND METHODS

The records of patients with complete facial paralysis
who were treated at the Facial Nerve Center of the Massa-
chusetts Eye and Ear Infirmary, Boston, were retrospective-
ly reviewed. The charts of patients with paralysis despite
the presence of an intact or grafted facial nerve who were
managed with early temporalis muscle transposition were
analyzed. Parameters included patient age, the etiology of
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TABLEI.

Diagnosis in 56 Patients With Facial Paralysis and Intact Facial Nerve
Who Were Treated With Early Temporalis Transposition.

TABLEIL.
Ancillary Procedures for Facial Reanimation Used in Conjunction With
Temporalis Transposition in 56 Patients With Facial Paralysis and
Intact Facial Nerve.

Number of Percentage

Diagnosis Patients of Patlents . Number of Percentage
Acoustic neuroma 35 62.5% Ancillary Procedure Patients of Patients
Meningloma, cerebellopontine angle 4 7.1% Gold-weight implantation, eyelid 39 70%
Temporal bone fracture ) 4 7.1% Temporoparietal fascial obliteration of donor .
Glomus jugulare turmor 8 S.4% Sud?;en(\:itd mesh obliteration of donor sit ° s
Temporal bone malignancy . 3 g4:/° gefect ite orsite . 6%
Geniculate ganglion hemangioma 2 6% Lateraltarsorrhaphy 12 229,
Squamous cell carcinoma, temporal bone 2 3.6% Direct brow-lift 8 14%
Cholesterol granuloma 1 1.8% Canthoplasty 4 7%
Ramsay Hunt syndrome 1 1.8% Face-lift 4 7%
Meningitis 1 1.8% Cable graft 6 1%

facial paralysis, the interval between the onset of paralysis
and repair, and the ability of the temporalis muscle transfer
to produce improved facial symmetry at rest as well as ex-
cursion of the lateral oral commissure. Cases were reviewed
with an emphasis on identifying complications and the need
for ancillary facial reanimation procedures. Data on the use-
fulness of a supplemental temporoparietal fascial flap for
the obliteration of the donor site defect were also analyzed.

RESULTS

The review of records identified 56 patients who
underwent early temporalis muscle transposition for
the management of complete facial paralysis between
1989 and 1993. The average age of these patients was
48 years, and the average time between the onset of
complete paralysis and reconstruction was 11 months.
In 89.3% of patients, paralysis developed after surgery
for the removal of neoplasms affecting the cerebello-
pontine angle, facial nerve, and temporal bone. In the
majority of these patients, facial paralysis occurred
following surgical removal of large acoustic neuromas
(Table I). Complete paralysis occurred in 50 of the 56
patients, despite the presence of an anatomically in-
tact facial nerve. In 6 patients, intraoperative cable
grafting was performed immediately after nerve tran-
section and excision; therefore, these patients were
considered the same as those with an otherwise intact
facial nerve. Most patients (91.1%) underwent an ad-
junctive ophthalmologic procedure for management of
the paralyzed eyelid. In a number of patients, addi-
tional ancillary procedures were subsequently per-
formed to aid in the ultimate maintenance of facial
symmetry. These included direct brow-lift, cantho-
plasty, and face-lift procedures (Table II).

Of the treated patients, 94.6% achieved improved
symmetry at rest an average of 3 to 4 weeks after sur-
gery, and 91% were able to produce at least 1-cm ex-
cursion of the lateral aspect of the oral commissure
(Table III). In this series, a number of patients were
noted to have varying degrees of spontaneous facial
nerve recovery. All patients with an intact facial nerve
and complete facial paralysis who were treated with
temporalis transposition and temporoparietal fascia
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obliteration demonstrated some return of mimetic fa-
cial nerve function after 12 to 14 months. In this sub-
set of patients, the authors were unable to identify any
asymmetry in the recovery of any division of the facial
nerve, including the frontal branch.

Complications included extrusion of the tempo-
ralis fossa prosthesis in 1 patient, hematoma in 2 pa-
tients, hypertrophic scarring at the commissure in-4
patients, excessive bulk in 1 patient, and problems
with minor facial adhesions in 3 patients. The patient
with extrusion of the temporal fossa prosthesis oc-
curred was in the first group of 26 patients. In this
group, an alloplastic implant (Supramid mesh) was
used to obliterate the temporal area defect. In the later
group of 30 patients, simultaneous elevation of the
temporoparietal fascia was used for obliteration of the
defect and universally resulted in an excellent cosmet-
ic result. There were no episodes of tissue loss or post-
operative alopecia. The addition of the temporopari-
etal fascial flap to the temporal muscle transposition
increased operative time by approximately 1 hour.

SURGICAL TECHNIQUE

Anatomy
The temporalis muscle is broadly based and

TABLE Il

Results and Complications of Temporal Transposition in 56 Patients
With Facial Paralysis and Intact Facial Nerve.

Number of Percentage
Outcome Patients of Patients
Beneficial result
Improved resting symmetry 53 94.6%
Purposeful movement of oral
commissure 53 94.6%
Ability to produce excursion of
1.0 cmormore 51 91.0%
Complication
Hypertrophic scarring at commissure 4 71%
Facial adhesions 3 5.4%
Hematoma 2 3.6%
Extrusion of temporal fossa prosthesis 1 1.7%
Excessive facial bulk 1 1.7%
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Fig.1. Standard incision for harvesting the temporalis muscle and the
temporoparietal fascial flap. This incision allows for the transfer and
stabilization of the flap into the orbicularis oris muscle. The inferior limb
of the incision mimics a standard face-lift incision.

arises from the temporal line. It inserts into the coro-
noid process of the mandible, The vascular supply is
from the internal maxillary artery, which is of surgical
importance because preservation of the blood supply is
essential to maintaining the viability of the trans-
ferred muscle. Additional arterial supply to the mus-
cle arises from the middle temporal artery, which
sends minor branches to the superficial aspect of the
muscle. The middle temporal artery arises from the
superficial temporal artery and crosses over the zygo-
matic arch to provide a separate vascular supply to the
temporalis muscle fascia. The neural supply is from
the trigeminal nerve and courses to the undersurface
of the muscle in the region of the zygomatic arch, thus
providing innervation to the muscle in an arcadian
pattern.8 The relationship between the superficial
temporal artery and the middle temporal artery is de-
scribed in a previous article on the temporoparietal
fascial flap.?

A number of anatomic features allow the tempo-
ralis muscle to be used for facial reanimation. Para-
mount is the segmental vascular pattern of the tempo-
ralis muscle and the feeding internal maxillary artery.
This allows for successful transfer of isolated sections
of the temporalis muscle. In addition, the muscle is rel-
atively short (3 to 5 cm) and thin (2 to 3 mm), and it has
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a contractile capability of 1.0 to 1.5 cm. Prior to sur-
gery, the function of the temporalis muscle is assessed
to ensure that the muscle exhibits normal strength
and tone.

Elevation of the Temporoparietal Fascial Flap

The patient’s hair is shaved from the anterior
hairline to the level of the temporal line superiorly.
The position of the superficial temporal artery is docu-
mented with manual palpation or a Doppler probe.
The scalp incision is designed to extend from the supe-
rior portion of the auricular helix above the temporal
line to allow full exposure of the temporalis muscle
and the overlying temporoparietal fascial flap (Fig. 1).
The initial incision is carried through the skin to the
temporoparietal fascia. This fascial layer is carefully
elevated as a separate pedicled flap, based on the loca-
tion of the superficial temporal artery. Care must be
taken to avoid injuring the superficial hair follicle,
since such injury will result in hair loss.

Flaps are elevated anterior and posterior to the
vector of the incision for approximately 2.5 to 3 em,
with an emphasis on preserving the integrity of the su-
perficial temporal artery and vein. Once these flaps
are elevated, the insertion of the temporoparietal fas-
cia into the galea at the temporal line is identified, and
the fascia is sharply elevated from the temporalis
muscle fascia. The flap is then elevated from the tem-
poralis fascial layer in a superior to inferior direction
until the flap is pedicled on the superficial temporal
artery at the level of the helical crus. The flap is rotat-
ed posteriorly and protected during elevation of the
temporalis muscle segment.?

Temporalis Muscle Transposition

After the temporoparietal fascial flap has been el-
evated, the muscular fascia is exposed to the temporal -
hairline anteriorly and posteriorly for a distance of 5
to 6 cm. The skin incision, which was initiated at the
level of the superior auricular helix, is then extended
inferiorly into the pretragal area to allow for elevation
of the fascial skin flap. It is important that the plane
of dissection be performed above the superficial mus-
culoaponeurotic system. Working above this fascial
plane minimizes the risk of peripheral facial nerve in-
jury. This technical detail is especially important in
patients in whom potential recovery of facial nerve
function is anticipated.10

The facial skin is undermined for 4to 5cmina
subdermal plane from the zygomatic arch to the oral
commissure. A vermilion incision is made at the oral
commissure, extending 1.0 to 1.5 cm along the upper
and lower lip, and the lateral aspect of the orbicularis
oris muscle is identified. Once the flap is fully elevat-
ed, both index fingers are passed without tension from
the zygomatic arch to the oral commissure. The width
and orientation of the temporalis muscle is deter-
mined, based on a careful preoperative evaluation of
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Fig. 2. For midfacial rehabilitation, the central third of the temporalis
muscle is preferentially harvested. The vector of the flap is based on
the smile pattern of the individual patient. For a horizontally oriented
smile pattern (Rubin type I), the muscle segment outlined in the shad-
ed segment of the illustration would be used. For a vertically oriented
smile pattern (Rubin type 11), a more anterior muscle segment (un-
shaded segment with dark outline) would be used.

the patient’s smile pattern.11.12 The middle third sec-
tion of the temporalis muscle is incised and elevated

from the temporal fossa in a superior to inferior direc-
tion (Fig. 2).

As a general rule, a 2.0- to 2.5-cm-wide section of
the temporalis muscle is transferred for facial rehabil-
itation. The middle one third of the muscle is best suit-
ed for transfer into the midface. The anterior one third
of the temporalis muscle is short, bulky, and poorly ori-
ented for useful reanimation of the face. The posteri-
or one third of the muscle lacks adequate contractile
properties and is poorly positioned to provide purpose-
ful movement. The central one third of the temporalis
muscle provides adequate muscle length and exhibits
active contractile properties that makes it the ideal
segment for facial reanimation. Selection of the cen-
tral one third of the temporalis muscle also avoids
inadvertent injury to the facial nerve. The frontal
branch of the facial nerve uniformly lies approximate-
ly 8 cm anterior to this segment of muscle.?

After the midregion of the muscle is isolated, it is
harvested from the temporal fossa and elevated with
pericranium on its medial surface. Using blunt eleva-
tion with careful attention to the inferior aspect of the
muscle in the area of the zygomatic arch, the vascular
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Fig. 3. The central third of the temporalis muscle is elevated from the
temporal fossa inferiorly to the zygomatic arch. The temporoparietal
fasclal flap, having been previously elevated and isolated on its vascu-
lar pedicle, is rotated posteriorly while the muscle is transferred into the
midface.

neural supply to the muscle is identified and pre-
served, and the flap is transferred over the arch (Fig.
3). The distal aspect of the muscle and fascia is split for
placement of the transposed temporahs muscle 1nto
the modiolus of the oral commissure.

Three to five 3-0 prolene sutures are placed
through the fascia and muscle at the distal tip using a
figure-eight suture. The muscle is stabilized using 3-0
prolene sutures at three to five points along the lateral
border of the orbicularis oris muscle. It is important to
achieve muscle-to-muscle contact between the tempo-
ralis muscle and the orbicularis muscle. Gross over-
correction and exaggeration of the nasolabial fold at
the time of surgery is extremely important. An at-
tempt should be made to expose a second or third mo-
lar of the upper dental arch at the completion of the
transposition procedure.2 The vermilion border is
closed using a horizontal mattress (5-0 nylon) suture
technique.12.13

To obliterate the donor site defect, the tem-
poroparietal fascial flap is transposed into the tempo-
ral defect after being rotated on its vascular pedicle
(Fig. 4). The flap is sutured into place with 4-0 poly-
dioxanone sutures to the border of the remaining tem-
poralis muscle. A suction drain is placed in the tempo-
ral facial region for 24 to 36 hours, and a bulky,
compressive dressing is used for the first 24 hours
postoperatively to prevent hematoma formation and
toreduce facial swelling.
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