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ABSTRACT

A modification in temporalis muscle transfer for lower
facial reanimation of five consecutive cases with long-standing
facial paralysis is presented. Instead of the traditional stripping
of the temporalis from its origin, its insertion is detached from
the coronoid through an intraoral approach. To reanimate the
corner of the mouth, these fibers were then sutured to a fascia
lata graft that passed to the Orbicularis Oris. The procedure
is less extensive and provides a direct "orthodromic" line of
pull with good functional results. This simple procedure has
helped reconstruction of natural symmetrical smile with
successful results.

INTRODUCTION

The treatment of long-standing facial paralysis
through transposition of regional muscles has been
known for almost a decade [1]. The objective being
the transfer of muscle innervated by a nerve other
than the facial nerve. The goal is facial symmetry
at rest and with voluntary smiling [2]. The muscle
used most frequently is the temporalis muscle [3,4],
innervated by the trigeminal nerve and thus not
compromised by a facial nerve lesion or injury.

Gillies [5] was the first to propose detachment
of temporalis from its origin followed by its inver-
sion over the zygomatic arch. A graft of fascia lata
bridged the muscle to the nasolabial sulcus. This
antidromic transposition resulted in extra bulge
over the zygomatic arch and caused distinct facial
asymmetry. Several modifications were introduced
to overcome this problem [6-9]. However, it was
not until 1953 when McLaughlin [10] proposed
inline "orthodromic" transposition of the temporalis
muscle without changing its direction. Preserving
the muscle direction (i.e., orthodromic) results in
good muscular excursion and power. The muscle
was freed inferiorly, by osteotomy of the coronoid
process, through an intraoral approach. The muscle
was passed below the zygomatic arch and extended
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by a fascia lata graft sutured to the orbicularis oris
muscle, thus pulling at the corner of the mouth.
The inconvenience of the intraoral route, operating
through a small window with a bone saw, stimulated
Breidahl and colleagues [11] to perform a similar
procedure, using an extraoral approach. However,
this necessitated partial resection of the zygomatic
arch to visualize the muscle tendon. This method
resulted in greater facial symmetry and depression
at the arch because of the absence of bone [2].
Recently, Viterbo & Faleiros [2] recommended the
orthodromic transposition  without removing bone
of the zygomatic arch and with minimal muscle
manipulation. Although, theoretically appealing,
it is technically difficult to reach to the insertion
without cutting the arch. Quite often, the arch has
to be removed before it was repositioned and fixed
back at the end of the procedure [12]. Needless to
say that this adds to the surgical time with increased
risks of both intraoperative bleeding and injuring
the temporalis innervations and that the external
scars are always undesirable.

Trying to improve on these methods, a modifi-
cation in the orthodromic transposition of the
temporalis muscle was developed. It included
essentially McLaughlin's [10] intraoral approach
but without performing the osteotomy of the coro-
noid process. While this modification make use of
the advantage of the orthodromic transposition of
the temporalis muscle in terms of better muscle
excursion and power, it offer simplicity to the
technique with good esthetic results and less sur-
gical time.

Aim of work:

The aim of this follow-up study is to evaluate
the clinical usefulness of a modified orthodromic
transposition of the temporalis muscle in treating
long-standing facial palsy through stripping its



insertion off the coronoid process using an intraoral
approach.

MATERIAL AND METHODS

In five consecutive patients suffering from long-
standing facial paralysis, a modified technique in
orthodromic transposition of the temporalis muscle
through an intraoral approach was applied at the
Department of Plastic and Reconstructive Surgery,
Ain-Shams University Hospital between July 2007
and July 2008. All patients in the study population
were managed using the same protocol. The power
of the temporalis muscle was confirmed by asking
the patient to clench their teeth. The direction and
extent of smile on the normal side was analyzed
(Fig. 1). This was done in order to apply the vector
of pull on the reconstructed side mimicking, as
much as surgically feasible, the movement on the
patient's normal side. Criteria of exclusion included
patients with the primary smile vector in the direc-
tion of pull of the buccinators-risorius complex
since they are better managed by masseter trans-
position.

Treatment was undertaken under general anes-
thesia with nasoendotracheal intubation. The posi-
tion of the patient was supine, with the face turned
toward the normal side. A bite block was inserted
between the molars of the normal side to maintain
mouth opening during intraoral component of the
procedure. The coronoid process with the insertion
of the temporalis muscle was exposed using an
intraoral incision made over the anterior border of
the ascending ramus. The incision was carried
down through the periosteum and extended no
more superior than the occlusal plane of mandibular
teeth to help prevent herniation of the buccal fat
pad into the surgical field. Subperiosteal dissection
was done superiorly till reaching the glistening
insertion of temporalis at the coronoid. Stripping
the insertion of the muscle was done meticulously
while holding it with several prolene 3/0 sutures
to avoid its cephalad retraction. A 3-cm incision
at the nasolabial fold was done where the orbicularis
oris muscle was exposed. Wide subcutaneous un-
dermining was done cephalad creating a tunnel
superficial to the SMAS that is connected to the
intraoral incision (Fig. 2). A fascia lata graft, 3 x
10cm, was harvested and sutured to the insertion
of the temporalis. The graft was passed into the
subcutaneous tunnel and its caudal end was sutured
with overcorrection to the modiolus at the corner
of the mouth. At this point, the graft was split and
each half passed for a few centimeters into the
corresponding lip (Fig. 3) and sutured along mul-
tiple superficial and deep points into the orbicularis

160 Vol. 33, No. 2 / Modification in Orthodromic Transfer of the Temporalis Muscle

oris using prolene 4/0 sutures. The graft was also
sutured into the dermis at the nasolabial fold.

During the immediate postoperative period,
soft diet for 30 days was recommended. The pa-
tients were instructed to consciously clench their
teeth in front of a mirror in conjunction with smil-
ing. They were also instructed to exercise maximum
mouth opening and closure several times a day to
overcome any anticipated scarring at the site of
muscle insertion detachment at the coronoid.

Duration and causes of facial paralysis were
recorded. Outcomes measured included patient
satisfaction, objective measurements of oral com-
missure elevation with smiling and physician grad-
ing of preoperative and postoperative patient pho-
tographs. The grading classification by Viterbo &
Faleiros [2] and May [3,13] was adopted: 1, excellent
(patient smiles voluntarily with exposure of the
teeth); 2, good (discreet smile, pulling up the corner
of the mouth); 3, average (facial asymmetry at
rest) and 4, bad (no change). Postoperative com-
plications were evaluated.

RESULTS

The study population included four female
patients and one male patient with old unilateral
facial paralysis. The mean age of patients was 23.7
years (range, 18 to 39 years). The mean duration
of paralysis was 12.4 years (range, 8 to 20 years).
Causes of facial paralysis included Bell's palsy in
three cases, one congenital case and post traumatic
for the remaining case.

In the first week after surgery the patients
showed edema and in some cases ecchymoses,
which generally cleared by the end of the second
week. Approximately a couple of months later, any
overcorrection resolved and the corner of the mouth
descended to a normal position (Figs. 4,5).

Patient satisfaction was high, with a mean score
of 8.5 (out of 10). Four patients were physician
graded as good. The other patient was rated as
having excellent postoperative result. Movement
was identified in every patient and ranged from
4.5 to 10.5mm, with mean movement of the oral
commissure of 8.2mm. One patient developed
postoperative infection at the nasolabial fold inci-
sion and was treated with antibiotics. No complaints
of paresthesia, hyposthesia or scar on donor leg
were noticed. None of the patients required a
revision of surgery for unacceptable contour or
asymmetry. No muscle compromise has been ob-
served, since the innervation and vascularity were
maintained.
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Fig. (1): Analysis of direction and extent of smile on the
normal side. Measuring the distance from the inter-
incisal point till commissure at rest (A) and during
smiling (B). Marking of the vector of pull and na-
solabial crease at the paralyzed side (C).

Fig. (2): A fascia lata graft, sutured to the insertion of the
temporalis intraorally and passed through a supra-
SMAS tunnel to reach the nasolabial crease.

Fig. (3): The fascia lata graft was split and each half passed
for a few centimeters into a subcutaneous tunnel to
the corresponding lip.

Fig. 1-A

Fig. 1-C

Fig. 3-B

Fig. 1-B

Fig. 3-A



DISCUSSION

While facial expression is imperative to com-
munication, facial paralysis has serious physical
and emotional ramifications [14]. When the mouth
is affected, facial paralysis hinders the patient's
ability to smile symmetrically. Paralysis of the
orbicularis oris muscle leads to incompetence,
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which manifests as ipsilateral spillage of food and

liquids along with difficulty with pronunciation of

words that require pursing of the lips. Loss of tone

in the buccinator muscle leads to masticatory

problems due to difficulty with clearance of food

from the ipsilateral gingival buccal sulcus and may

cause trauma to the mucosa [15].

Fig. (4): Left congenital facial palsy. Left, Before surgery. Right, 3 weeks after surgery.

Fig. (5): Right congenital facial palsy. Left, Before surgery. Right, 9 months after surgery.

Fig. 4-BFig. 4-A

Fig. 5-BFig. 5-A
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Many techniques have been proposed for the
treatment of long-standing facial paralysis. This
denotes that there is not yet one universal method
for its treatment [2]. The major objectives of lower
facial reanimation are to achieve symmetry at rest,
oral sphincteric competence and facial movement
[3]. Static slings achieve symmetry at rest [16,17].
However, it is the preservation of facial muscles
that maintain symmetry upon smiling. Unfortunate-
ly, facial muscles of expression are atrophied in
cases of long-standing paralysis and nerve grafting
procedures alone do not represent an appropriate
line of treatment. In these cases, transplants or
muscle transpositions are indicated. Muscle trans-
plant surgery is demanding, requiring microsurgical
techniques, and the training of a surgical team. On
the other hand, a muscle transposition presents a
simpler procedure with predictable results [18].

Temporalis and masseter muscle transpositions
have long been used in attempts to reanimate the
face in long-standing facial paralysis [13,19-22].
The choice of the appropriate muscle for transfer
is based on the main vector of the contralateral
smile [23,24]. In all patients included in this study,
the principle vector of the contralateral smile was
superolateral in the direction of pull of the zygo-
maticus major muscle. Therefore, transposition to
reanimate the corner of the mouth, allowing a smile
was done using the temporalis muscle. In one
patient, that was encountered during the study but
not included, the primary vector was in the direction
of pull of the buccinators-risorius complex and he
was managed by masseter transposition.

All patients exhibited positive bell's phenome-
non and were sent to an ophthalmologist for gold
weight [25] application to close the eyelids rather
than using the temporalis. This is in accordance
with Casler and Conley's [26] "dual reanimation"
system, addressing the eye and mouth with inde-
pendent surgical procedures. It was found that if
a single muscle was used to reanimate more than
one anatomic region, mass action becomes unavoid-
able. The old saying "mass action is better than no
action" is no longer true for these patients [14]. The
best functional and cosmetic outcomes are provided
when using the dual-system reanimation [26]. Fur-
thermore, May & Drucker [3], whom have reported
one of the largest series of temporalis transfers in
the literature, concluded that better reanimation of
the eye was achieved by techniques other than
temporalis transfer. They use temporalis transfer
exclusively for lower facial reanimation.

The antidromic transposition of the temporalis
muscle with traditional stripping from its origin

was first proposed by Gilles [5]. A graft of fascia
lata bridged the muscle to the oral commissure.
Thus, when the patient would bite, the temporal
muscle would contract, pulling up the corner of
the mouth and mimicking a smile. Andersen [6]

used deep temporal fascia, instead of the fascia
lata, a method further proposed by Rubin [7]. Baker
and Conley [8] used the pericranium in continuity
with the origin of the temporalis muscle to increase
the length of the flap, avoiding grafts of fascia. In
all these antidromic temporalis transpositions, the
muscle requires extensive dissection and folding
it inferiorly produced bulge over the zygomatic
arch. This bulge was further accentuated by the
unattractive hollowness in the temple at the site
of harvest causing distinct facial asymmetry and
thus a major esthetic loss [9,11]. Furthermore,
expanded surgical time is required and there are
the associated risks of intraoperative bleeding and
injury to the temporalis innervation. May [9] mod-
ified the technique, transposing the middlle third
of the temporalis muscle to minimize the bulging
at the zygomatic arch. He used Gore-Tex tape to
reach the corner of the mouth. May & Drucker [3]

advocated a wider tunnel to accommodate the
muscle to lie flat within it, thus decreasing the
residual asymmetry.

The osteotomy of the coronoid through the
mouth and the traction of the muscle around the
mouth, proposed by McLaughlin [10] represent an
advance in terms of transposition of the temporal
muscle. Preserving the muscle direction (i.e., ortho-
dromic) results in good muscular excursion and
power. However, because of using a bone saw
through a small intraoral operating window, the
procedure was never popular [2]. Breidahl & col-
leagues [11] tried to solve this problem by perform-
ing an extraoral approach and performing an os-
tectomy of the zygomatic arch to visualize the
temporalis muscle tendon. This method led to
greater facial symmetry because the bulge at the
arch was rather replaced by a depression. The
Viterbo & Faleiros [2] modification of the extraoral
orthodromic transposition is technically demanding
while the Labbé and Huault [12] muscle lengthening
needs greater muscle manipulation.

The modification presented in this study takes
into account the advantages of the orthodromic
(i.e., inline transposition of the temporalis muscle)
in terms of better muscle excursion & power [2],
without removing neither bone of the zygomatic
arch nor the coronoid and with minimal muscle
manipulation. The intraoral incision is a well hidden
scar and provides good access to the operative
field. It offers simplicity to the technique with



good esthetic results and less surgical time. Finally,
detaching the temporalis insertion intraorally avoids
injuring innervations of the muscle that could result
when performing it extraorally [27].

Placing an incision externally in the nasolabial
fold was done to enhance symmetry as advocated
by Baker & Conley [8]. Suturing the fascia lata to
the dermis at the nasolabial fold was made to
enhance accentuation of the fold when the muscle
was activated by clenching of the teeth as promoted
by Anderson [14]. Attaching the facial bands to the
modiolus and to multiple superficial and deep
points along the orbicularis oris was done to im-
prove the overall aesthetic result in agreement with
Duckert & Cummings [22]. This is opposing to
Viterbo & Faleiros [2] whom believe that double
fixation of the fascia to both lower and upper lip
could result in undesirable opening of the mouth.
Unlike Viterbo & Faleiros's [2] technique that
sutured the graft to the temporalis last, suturing
the fascia to the temporalis tendon was done first
in this study. This was technically more feasible
when ensuring the overcorrection since the intraoral
approach was used.

In this study, good movement of the corner of
the mouth with restoration of smile was achieved
upon clenching. Anderson [14] believes that the
success rate is almost guaranteed provided the
patient is consciously contracting the transposed
muscle in conjunction with smiling. However, an
interesting phenomenon of trigeminal neo-
neurotization may be responsible for several cases
reported in the literature in which patients achieved
mimetic and more organized facial movement than
would be expected following segmental temporalis
muscle transfer alone [28]. Rubin et al. [29] reported
27 patients who after temporalis or masseter transfer
could smile spontaneously without clenching their
teeth. If this phenomenon were more predictable
and reproducible, it would be very useful in the
management of patients with facial paralysis [30].
  Based on the results of this study with a limited
number of patients, the orthodromic temporalis
transposition through an intraoral approach proved
satisfactory. This technique could be applied safely
and effectively on a larger number of cases with
long-standing facial palsy and may well be tested
to augment facial nerves grafting in cases with
either recent or old facial palsies.

Conclusion:

Orthodromic temporalis tendon transfer through
an intraoral approach to reanimate the lower face
in long-standing facial paralysis cases is a relatively
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easy procedure to perform. It has distinct advan-
tages compared with other forms of facial reani-
mation. This procedure takes into account the
advantages of the orthodromic transposition in
terms of better muscle excursion and power. Thus,
allowing for good movement of the corner of the
mouth with restoration of the smile, in addition to
symmetry at rest. It is performed in a minimally
invasive manner and eliminates the facial asym-
metry typically produced by antidromic temporalis
transfer.
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