
ORIGINAL ARTICLE

Simultaneous Anterolateral Thigh Flap
and Temporalis Tendon Transfer to Optimize Facial
Form and Function After Radical Parotidectomy
Peter C. Revenaugh, MD; P. Daniel Knott, MD; Joseph Scharpf, MD; Michael A. Fritz, MD

Background: Extirpation of aggressive parotid or cu-
taneous facial tumors often involves facial nerve sacri-
fice and the creation of a large soft-tissue defect. We de-
scribe a method for single-stage reconstruction during
radical parotidectomy to restore facial form and func-
tion without additional morbidity.

Methods: We conducted a review of immediate recon-
struction/reanimation of radical parotidectomy defects
with the use of anterolateral thigh (ALT) fat and fascia
flaps for facial contouring, orthodromic temporalis ten-
don transfer (OTTT), cable grafting of the facial nerve,
and fascia lata lower lip suspension.

Results: Five patients (mean age, 67.4 years) under-
went extirpation of malignant tumors with facial nerve
sacrifice resulting in large soft-tissue deficits. All pa-
tients had ALT free tissue transfer to correct facial con-
tour defects and OTTT to restore facial form and func-
tion. Four patients underwent cable grafting of facial nerve
branches. Branches of the motor nerve to the vastus lat-

eralis harvested from the ALT surgical site were used for
cable nerve grafting in 3 patients. Fascia lata from the
same ALT harvest site was used for lower lip suspension
to the OTTT in 4 patients. There were no donor site com-
plications. All patients achieved midfacial symmetry at
rest, oral competence with dynamic corner-of-mouth
movement, and full eye closure.

Conclusions: Tumor clearance, symmetric facial ap-
pearance, as well as dynamic facial rehabilitation were
accomplished in a single-stage procedure using the
method described herein. The ALT free flap provides ver-
satile options for soft-tissue defects as well as access to
motor nerves optimal for grafting without additional mor-
bidity. Patients undergoing extirpation of malignant tu-
mors requiring facial nerve sacrifice can undergo imme-
diate free tissue contour reconstruction and facial
reanimation procedures with no additional morbidity.
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P AROTIDECTOMY IS THE TREAT-
ment of choice for many be-
nign and malignant salivary
gland tumors, whether meta-
static or primary, and is of-

ten considered for aggressive cutaneous
and temporal bone malignant tumors.
High-grade parotid and aggressive cuta-
neous malignant tumors of the head and
neck with neurotropic spread, direct pa-
rotid invasion, or metastatic spread com-
monly necessitate total parotidectomy with
facial nerve sacrifice.

Nonmelanomatous skin cancer is the
most common cancer in the United States,
with more than 2 million cases diag-
nosed annually.1 Overall cure rates ap-
proach 99%, but aggressive or recurrent
tumors with regional metastasis, large size
(!2 cm), rapid growth, or involvement of
cosmetically significant portions of the face
warrant surgical intervention and postop-

erative radiotherapy.2 Likewise, specific
high-grade parotid malignant tumors or
those exhibiting perineural invasion may
warrant aggressive excision, including fa-
cial nerve sacrifice, and radiotherapy simi-
lar to the treatment used in advanced non-
melanomatous skin cancer.3 Treatment of
these tumors can be challenging for the re-
constructive surgeon because extirpation
often results in large defects, facial paraly-
sis, facial asymmetry, and the potential
morbidity associated with postoperative
radiotherapy.

Universally, total parotid resection re-
sults in a noticeable soft-tissue defect over
the lateral face and mandible. More than
50% of patients may develop facial con-
tour abnormalities after parotidectomy.4

Resection of skin, muscle, auricle, tem-
poral bone, and mandible may be neces-
sary to obtain adequate margins, expand-
ing the surgical defect. Once negative
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histologic margins are ensured, the reconstructive goals
include restoration of facial form and function with lim-
ited donor site and overall morbidity. Various regional
flaps or implantable materials have been proposed for re-
construction of this defect, but adequate tissue volume,
skin availability, sculpting ability, and technical difficul-
ties limit these strategies. Given its ability to impart ac-
curate and lasting volume correction (even with radio-
therapy), vascularized free tissue transfer is becoming the
criterion standard for postparotidectomy defect recon-
struction, regardless of facial nerve involvement.5,6 In par-
ticular, the anterolateral thigh (ALT) flap provides an ideal
soft-tissue flap because of its component versatility,
straightforward harvest, low donor site morbidity, and
access to redundant motor nerves suitable for grafting.

Irrespective of facial contour issues, sacrifice of the
facial nerve imparts devastating compromise of facial ap-
pearance and function. Facial nerve invasion occurs in
approximately 7% to 20% of malignant tumors involv-
ing the parotid. This finding warrants neural resection
to negative margins.7,8 Facial nerve involvement neces-
sitating resection may be subclinical or readily apparent
on physical examination, with isolated nerve branch weak-
ness or frank paralysis. Regardless of preoperative func-
tional capacity, complete hemifacial paralysis following
nerve resection places the patient at risk for ocular com-
plications and oral incompetence and introduces a myriad
of social and aesthetic stigmata.

Direct nerve anastomosis, or cable grafting, is the pre-
ferred reconstruction technique, yielding optimal func-
tional outcomes in patients undergoing facial nerve sac-
rifice.9 Most patients undergoing nerve grafting have some
return of facial function, but significant results may not
be observed for up to 2 years.9 If grafting is possible, dy-
namic and static techniques can be combined with neu-
ral anastomosis to provide patients with immediate form
and function until neural return is complete.

This study aimed to present a treatment paradigm and
review outcomes of a single-stage approach to radical pa-
rotidectomy reconstruction including ALT, ortho-
dromic temporalis tendon transfer (OTTT), and facial
nerve grafting when possible. Our technique addresses
the soft-tissue and potential cutaneous defect while pro-
viding contoured vascularized tissue for lasting defect re-
construction, support for nerve grafting techniques, and
immediate dynamic reanimation in the form of OTTT.

METHODS

Institutional review board approval was obtained from Cleve-
land Clinic, Cleveland, Ohio. All patients undergoing free flap
reconstruction between January 1, 2008, and October 1, 2010,
were identified and reviewed using prospective free flap data-
bases. Of those patients, only patients undergoing simultane-
ous free flap and OTTT at the time of primary tumor extirpa-
tion were included. This comprised 5 patients. Immediate cable
nerve grafting was accomplished in 4 patients who had avail-
able proximal and distal nerve segments. Patient demograph-
ics, tumor characteristics, surgical interventions and details, post-
operative complications, tumor recurrence, and adjuvant
therapies, as well as cosmetic and mimetic results of the re-
construction, were recorded.

RESULTS

All patients were men, and the mean age was 67.4 years
(range, 48-82 years). Pathologic diagnoses included high-
grade adenocarcinoma of the parotid in 2 patients (40%),
cutaneous squamous cell carcinoma in 2 patients (40%),
and recurrent dermatofibrosarcoma protuberans in 1 pa-
tient (20%). All tumors were diagnosed as T4 category.
Major medical comorbidities included hypertension (3 pa-
tients [60%]), coronary artery disease (2 [40%]), diabe-
tes mellitus (1 [20%]), and prior renal transplant (1 [20%]).

Anterolateral thigh free flap was used in all patients for
soft-tissue augmentation. Three flaps were fasciocutane-
ous and 2 flaps were buried de-epithelialized fat/fascia flaps.
Of the former group, additional soft tissue was harvested
to allow for correction of both the surface and underlying
contour defects. Mean flap size was 151 cm2, and the most
common arterial anastomoses were the facial artery (3 pa-
tients [60%]) and superior thyroid artery (2 [40%]). All
but 1 patient underwent dual vein anastomoses.

There were no partial or total flap losses, and there
were no donor site complications. All patients were able
to walk without assistance by discharge except patient
3; he required a walker and later underwent total hip ar-
throplasty for severe degenerative joint disease unre-
lated to the malignant tumor or intervention.

All patients underwent OTTT as described by Byrne
et al,10 with modifications by the senior author (M.A.F.).
All tendon transfers were accomplished using a transfa-
cial (3 patients) or combined transfacial/transoral (2 pa-
tients) route if exposure was not adequate through re-
section defect. Four patients received a concomitant
orbicularis oris sling using tensor fascia lata.

As part of a comprehensive approach to facial reha-
bilitation, all patients were treated with procedures in ad-
dition to the free tissue transfer and OTTT. Other facial
reanimation procedures included cable graft in 4 pa-
tients; 3 of these patients underwent grafting to at least
2 facial nerve distal branches from the main trunk using
a portion of the nerve to the vastus lateralis. One patient
received cable grafting with a portion of the great au-
ricular nerve. All patients had correction of lagophthal-
mos with gold weight placement, ectropion repair with
tarsal strip, and midforehead brow-lift, with the major-
ity of orbital and periorbital procedures performed sec-
ondarily under local anesthesia or sedation. Patient 1 un-
derwent tarsorrhaphy after experiencing cicatricial
lagophthalmos in the setting of massive orbital recur-
rence of the tumor 5 months postoperatively.

Postoperative complications included urinary reten-
tion and cardiac ST-segment changes necessitating in-
tensive care unit admission in patient 4. Mean hospital
length of stay was 8 days (range, 4-12 days).

Four patients underwent postoperative radiotherapy,
2 of whom had conventional full-course treatment; 1
patient received intensity-modulated radiotherapy; and
the fourth patient underwent split-course therapy. One
patient received postoperative cetuximab following
recurrence. There were no complications of radio-
therapy, reconstructive failures, or trismus. One patient
died of recurrent disease, and the remainder were living
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without detectable disease at a mean follow-up of 10.2
months.

Postoperative form and function were evaluated at sub-
sequent outpatient visits (Table). All patients achieved
midfacial symmetry at rest as well as dynamic corner-
of-mouth movement on the affected side. Functionally,
all patients achieved full eye closure and oral compe-
tence. Two patients requested cosmetic revision proce-
dures, with 1 patient receiving contralateral forehead botu-
linum toxin injection and contralateral melolabial fold
injectable filler at the time of flap contouring. Another
patient chose melolabial fold revision to correct exag-
gerated nasolabial fold at the time of elective flap de-
bulking. No other patients required or requested flap de-
bulking procedures or OTTT revision.

COMMENT

Radical parotidectomy results in a significant soft-tissue
defect in most patients due to loss of bulk. When con-
sidered with the postoperative paralysis resulting from
facial nerve sacrifice, patients endure considerable cos-
metic and functional deficits. Ocular treatment and oral
competence are 2 areas of significant concern when plan-
ning postoperative care. Not to be minimized are the psy-
chosocial and aesthetic stigmata of patients with facial
soft-tissue defects, malignant tumors, and/or facial pa-
ralysis.3,11 An ideal procedure would provide adequate tu-
mor resection with immediate facial symmetry and dy-
namic facial rehabilitation in a single-stage procedure
without compromising resection, postoperative surveil-
lance, or adjuvant treatments.

Parotidectomy soft-tissue defect augmentation has been
performed by various techniques, including sternocleido-
mastoid or platysma muscle flaps,12 temporoparietal fas-
cia flaps,13 superficial musculoaponeurotic system trans-
position flaps,14 autogenous free fat grafts,15 and acellular
human dermal matrix graft (Alloderm; LifeCell
Corporation).16 Regional muscular and fascia flaps lack suf-
ficient bulk for adequate reconstruction of total paroti-
dectomy defects and risk atrophy, neural injury, and sec-
ondary soft-tissue defects.12 Fat transfer and dermal grafts,
whether autogenous or allogeneic, also fail to provide stable,
adequate bulk for total parotidectomy defects and can be

complicated by fat liquefaction, seroma, and long-term or
radiation-induced resorption.17,18 Free tissue transfer pro-
vides stable vascularized tissue that can be easily con-
toured to match the defect and achieve a high degree of
long-term symmetry, even in the setting of postoperative
radiotherapy. If skin is resected, as in the case of aggres-
sive cutaneous malignant tumors, free fasciocutaneous tis-
sue transfer is ideal for reconstruction, simultaneously pro-
viding vascularized tissue coverage and cutaneous coverage
resistant to the potential deleterious effects of postopera-
tive radiotherapy. For these reasons, free tissue transfer
is becoming the preferred technique for repair of soft-
tissue defects after parotidectomy.5,19

Various free tissue flaps have been described to aug-
ment parotidectomy defects, including lateral arm,20 para-
scapular,21 gastrocnemius,22 and groin.23 Recently, radial
forearm and ALT free flaps have gained favor for paroti-
dectomy5,24 and lateral temporal bone defects.19 Antero-
lateral thigh tissue provides an ideal reconstructive tool
for defects produced during parotidectomy. The flap can
be harvested easily with a 2-team approach and minimal
donor site morbidity.25 Furthermore, the ability to har-
vest skin and soft tissue in various configurations and quan-
tities allows the surgeon to easily sculpt and optimize fa-
cial symmetry (Figure 1). Reflecting this diversity, the
ALT can be harvested as a fasciocutaneous, myocutane-
ous, subcutaneous, or adipofascial flap. The donor site also
provides access to the tensor fascia lata and the motor nerve
to the vastus lateralis, both of which can be harvested for
facial reanimation procedures. Our group preferentially
uses ALT for reconstruction at the time of resection along
with other facial reanimation procedures.

Soft-tissue reconstruction of parotidectomy defects has
been challenged in the past on the premise that tumor
surveillance could be compromised by the reconstruc-
tion, and the very technique of free tissue transfer car-
ried a significant risk of flap failure and additional
morbidity. Cannady et al26 recently described their multi-
institutional experience with microvascular flap recon-
struction of parotidectomy defects. They reported a 100%
success rate and argued that surveillance of primary site
and regional nodal beds can be accomplished by com-
puted tomography scanning, magnetic resonance imaging,
and/or positron emission tomography in areas not ac-

Table. Operative Results

Patient Pathologic Category
Length of

Follow-up, mo Complications
Symmetry

at Rest
Corner-of-Mouth

Movement Eye Closure
Oral

Competence

1 T4aN0M0 cutaneous
SCCa

13 None Yes Yes Poor (orbital
recurrence)

Yes

2 T4aN2bM0 high-grade
adenocarcinoma

15 None Yes Yes Good Yes

3 T4aN0M0 high-grade
adenocarcinoma

11 None Yes Yes Good Yes

4 Recurrent T4aN2bM0
cutaneous SCCa

5 ST-segment depression;
urinary retention

Yes Yes Good Yes

5 Recurrent
dermatofibrosarcoma
protuberans

7 None Yes Yes Good Yes

Abbreviation: SCCa, squamous cell carcinoma.
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cessible to clinical examination. In our population, the
single recurrence was readily apparent on clinical ex-
amination because it was adjacent to the reconstructive
site and therefore easily detected. We agree with Can-
nady et al that clinical surveillance coupled with imaging
should detect any recurrences within the reconstructive
bed.

Rehabilitation of complete facial paralysis after nerve
transection depends on nerve grafting procedures, static
suspension procedures, regional myofascial proce-
dures, and/or free tissue transfer. Restoration of neural
input provides the patient the best chance of long-term
functional recovery. Success depends on the presence of
viable neural fibers or transfer of innervated muscular
free flap, and results may not be noticeable for 12 months.9
In many cases of radical operations, a patient with a func-
tional or near-functional nerve preoperatively must adapt
to a dense paralysis postoperatively, whether or not neu-
ral reconstitution is performed. Virtually any effort aimed
at immediate reconstitution of facial form and function
is beneficial as a patient copes with the new disability.
Reversible static procedures and regional myofascial pro-
cedures such as the OTTT can be accomplished at the
time of resection and provide the patient immediate fa-
cial symmetry and even movement. This benefit, coupled
with the minimal morbidity and ease of reversal, if needed,
make the OTTT an ideal adjunct to free tissue transfer
in the reconstruction of radical parotidectomy defects.

Temporalis muscle transposition was developed as a
dynamic muscular sling for facial paralysis. First de-
scribed in 1952 by McLaughlin,27 the muscular belly was
transferred over the zygomatic arch as a fulcrum for dy-
namic corner-of-mouth movement with temporalis con-
traction. The original descriptions resulted in undesir-
able temporal and zygomatic asymmetry. The procedure
has seen a resurgence in popularity in recent years, with
several modifications providing an orthodromic force vec-
tor while eliminating the asymmetry and much of the mor-
bidity of the original procedure.10,28 In parotidectomy de-
fects, access to the coronoid via the transfacial approach
simplifies the procedure and reduces operative time by
eliminating the need for intraoral incisions (Figure 2).
Original descriptions of the technique aimed at melola-
bial fold reconstitution with corner-of-mouth move-

ment. It is now recognized that long-standing orbicu-
laris paralysis results in asymmetry, oral incompetence,
and dental exposure. We currently approach the OTTT
as a 2-fold procedure with dynamic melolabial fold re-
constitution and oral sphincter rehabilitation in the form
of a tensor fascia lata sling from the temporalis tendon
to the midline orbicularis oris.

All patients in our study underwent OTTT and 4 were
treated with tensor fascia lata sling. Notably, our naso-
labial dissection technique spares perioral neurovascu-
lar pedicles (similar to the Karapandzic technique) when
nerve grafting is concomitantly performed. All patients
demonstrated voluntary corner-of-mouth movement and
had good oral competence following the procedure
(Figure 3). Of note, there were no wound complica-
tions or trismus after radiotherapy, illustrating the safety
of this procedure and stability of vascularized free tis-
sue with postoperative radiotherapy. Orthodromic tem-
poralis tendon transfer provides an immediate, safe, and
reliable regional myofascial transfer that is potentially re-
versible in the event of significant neural recovery.

Nerve grafting provides the opportunity for mimetic
facial motion and facial tone; nevertheless, grafting in the
setting of radical parotidectomy is controversial. Some29

have suggested that postoperative radiotherapy can nega-
tively affect facial nerve recovery and that the advanced
age and poor prognosis of some patients with aggressive
cutaneous or parotid malignant tumors do not support
neural grafting.

Although their study was limited by retrospective de-
sign and selection bias, Gidley et al30 found no deleteri-
ous effects on facial nerve functional recovery after inter-
positional nerve grafting and postoperative radiotherapy.
Similarly, Brown et al31 concluded that radiotherapy was
not a negative prognostic indicator in facial nerve recov-
ery after grafting. The vascularized tissue afforded by the
ALT flap in our technique may also theoretically shield
the nerve from deleterious effects of radiotherapy. We there-
fore recommend facial nerve interpositional grafting when
possible in properly selected patients.

In this setting, we advocate cable grafting with a branch
of the motor nerve to the vastus lateralis. This nerve has
multiple branches and is intimately associated with the
ALT pedicle (Figure 4). Because of its location, sacri-

Figure 1. Anterolateral fat/fascia flap contoured within the parotid bed
(arrows).

Figure 2. Transfacial approach to temporalis tendon with suspension
sutures in place.
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fice is routinely necessary during ALT harvest without
impairing postoperative ambulation.32 Graft length is
equivalent to sural nerve, lateral femoral cutaneous nerve,
or median antebrachial cutaneous nerve grafts (unpub-
lished data available from the authors on request), and
the branching pattern is favorable. This graft can also be
harvested without an additional surgical site and with
minimal additional operative time. Although not specifi-
cally studied in humans, there is animal evidence33,34 that
matching motor or sensory modality when nerve graft-
ing may augment rapidity and quality of neural regen-
eration and overall functional recovery.

Four of our patients underwent nerve grafting using
the motor nerve to the vastus lateralis, and 1 patient re-
ceived a graft using the great auricular nerve. The aver-
age motor nerve to the vastus lateralis graft length was
10.3 cm. One patient had notable reinnervation of de-
pressor musculature at 10 months and had continued to
regain lower facial motion at 12 months. No synkinesis
has been noted. However, our follow-up time is too short
to comment on the degree and quality of neural recov-
ery. Cable grafting with a branch of the nerve to the vas-
tus lateralis provides the potential for facial tone recon-
stitution and mimetic functional recovery at nominal
increases in operative time and no additional morbidity.

Although patient age and comorbidities may be con-
cerns for extension of operative time to perform free tis-
sue transfer, nerve grafting, and muscular slings, the
2-team paradigm greatly reduces any potential increase

in operative time. With this approach, there is simulta-
neous extirpation and flap raising, allowing for almost
immediate microvascular anastomosis once margins are
cleared. A transfacial approach to the temporalis tendon
and coronoid allows rapid freeing of the tendon. Addi-
tionally, tensor fascia lata and the nerve to the vastus lat-
eralis can be harvested during ALT flap elevation or be-
fore donor site closure while microvascular anastomosis
is proceeding.

All patients with facial nerve paralysis require a com-
prehensive approach addressing all areas of the face, in-
cluding the contralateral side. Although a description of
full treatment of facial paralysis is beyond the scope of
this article, it is important to note that all our patients
underwent at least 3 additional procedures for facial nerve
rehabilitation, and paramount in this approach is ad-
equate eye protection.

CONCLUSIONS

Oncologically sound resection, restoration of facial sym-
metry, and immediate dynamic facial rehabilitation were
accomplished in a single-stage procedure using our
method of simultaneous reconstruction with ALT free flap,
OTTT, and cable grafting when indicated. The ALT flap
is a versatile and reliable platform for soft-tissue volume
restoration while also providing access to fascia and mo-
tor nerves without introducing additional morbidity. Or-
thodromic temporalis tendon transfer additionally pro-
vides for immediate facial symmetry and restoration of
oral competence with early corner-of-mouth move-
ment. Patients undergoing extirpation of malignant tu-
mors requiring facial nerve sacrifice can undergo imme-
diate free tissue contour reconstruction and facial
reanimation procedures with no additional morbidity.
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Figure 3. Postoperative facial symmetry at rest (A and B) and with dynamic movement (C) in patient 2.

Figure 4. Harvested anterolateral thigh fat/fascia flap (left) with nerve to
vastus lateralis branches (arrow).
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