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The Use of Temporalis Muscle Pedicled Flap for
Reconstruction of Extensive Cheek Defects

Geniş Yanak Defektlerinin Onarımında
Temporal Kas Pediküllü Flep Kullanımı
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ABSTRACT

Objective: To present the experience using temporal muscle pedicled flaps for the reconstruction of extensive cheek defects after cancer surgery.
Material and Methods: Temporalis muscle pedicled flap was applied for the repair of extensive cheek defects in four patients after surgical excision due
to malignant lesion. The sizes of defects, post-surgical complications and surgical outcomes were evaluated retrospectively.
Results: There was no evidence of flap failure in any of the patients. One patient experienced minor partial flap necrosis that required a subsequent de-
bridement. Temporary facial nerve palsy involving the frontal branch of the facial nerve was observed in one patient.
Conclusion: Temporalis muscle pedicled flap can be a good alternative in the reconstruction of wide cheek defects with reasonable aesthetic problems oc-
curring at the donor site.
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ÖZET

Amaç: Yanakta, kanser cerrahisi sonrasında oluşan geniş defektlerin onarımında pediküllü temporal kas flebinin sonuçlarının incelenmesidir.
Gereç ve Yöntemler: Yanakta yerleşimli malign tümör nedeniyle cerrahi tedavi uygulanan ve doku kaybının onarımında pediküllü temporal kas flebi kul-
lanılan dört olgumuzun retrospektif olarak doku kaybı boyutları ve postoperatif komplikasyonları incelendi ve cerrahi sonuçları değerlendirildi.
Bulgular: Opere edilen olgularımızın ikisinde yassı hücreli karsinom, birinde bazal hücreli karsinom ve birinde malign melanom tanısı mevcuttu. Hasta-
ların hiçbirinde tüm flep kaybı gözlenmedi. Bir hastada debridman gerektiren minör kısmi flep nekrozu ve bir hastada fasiyal sinirin frontal dalında geçici
paralizi ile karşılaşıldı.
Sonuç: Pediküllü temporal kas flebi geniş yanak doku kaybı onarımında kullanılabilen, kabul edilebilir kozmetik sonuçları olan bir seçenektir.
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INTRODUCTION

kin cancers are the most frequently seen hetero-
geneous group of tumours among all malignan-
cies. More than two million new cases of basal

or squamous cell carcinomas, approximately 68,000
melanomas, and 6000 non-epithelial skin cancers occur
yearly in the United States.1 Approximately 90% of the
non-melanoma skin cancers and 20% of malignant
melanomas in the human body present at the head and
neck region.2,3 Primary treatment of the skin cancers in
the head and neck area is surgical excision and recon-
struction with primary suturation, split- or full-thickness
skin grafts, local flaps, and regional or distant micro vas-
cular free flaps.4,5

The temporalis muscle pedicled flap (TMPF) was
first described in 1895 by Lentz, who used it after the re-
section of the condyle neck for temporomandibular joint
ankylosis. Subsequently, this flap has been described for
the reconstruction of wide and complex defects involv-
ing the periorbital, mastoid, maxillary and skull base re-
gions, oral cavity, oropharynx and nasopharynx.6,7

The aim of this study is to evaluate TMPF after
cancer surgery for the reconstruction of extensive cheek
defects in light of the literature and with our experience
of four cases. 

MATERIAL AND METHODS

Four patients whose cheek defects were recon-
structed with TMPF were retrospectively reviewed. All
patients were systemically examined with CT and MRI
and no metastatic lesion was found. The anatomy and
surgical technique of TMPF have already been well de-
scribed in the literature.6-8 In order to facilitate the rota-
tion of the flap and to avoid pedicle injury, the zygomatic
arch was routinely removed in each patient. Osteotomies

were performed following the opening of predrilling
holes, followed by the subsequent fixation with mini-
plates. 3.0 or 4.0 vicryl sutures were used for recon-
struction and a split thickness skin graft harvested from
lateral thigh was applied for each subject (Figure 1).

RESULTS

Patients’ age, gender and pathological diagnosis
data are listed in Table 1. The mean patient age was 72.5
(67-78) years. Mean follow-up time was 25 months (6
months-6 years). The mean width of the defects was 6.0
cm ± 2.0 cm, and mean defect length was 3.0 cm ±
1.5cm. Two patients underwent additional therapy after
surgery (Patient 1 and 4). Patient 1 received adjuvant
radiotherapy (6000 Gy) to the primary site due to the
presence of neural and vascular invasion. Systemic
chemotherapy and interferon therapy were applied to
patient 4. Patients 2 and 3 did not receive any additional
therapies. 

One patient experienced partial minor flap necro-
sis which required debridement. One of the patients,

Figure 1. A. Squamous cell carcinoma of the cheek and metastatic lymph
node in the parotid gland. B. Cheek defect after resection. Due to invasion
of the infraorbital nerve by the tumor, nerve was sacrificed with surrounding
bone tissue. C. Left-sided pedicled temporalis muscle flap was raised. D.
Flap has been rotated to the cheek defect. Fascia of the temporalis muscle
tailored over bone defect. E. The soft tissue defect was reconstructed by the
flap. F. Split thickness skin flap was used for covering the flap.

Table 1. Patients’ information including gender and age data, operation performed and pathology of the lesions.

Patients Gender Age Pathology TNM stage Operation
1 F 78 SCC T4aN2aMo Exc.+TP+MRND
2 F 72 SCC T3NoMo Exc.
3 F 67 BCC T4NoMo Exc.
4 M 73 MM T3N1aMo Exc.+TP+MRND

F: Female; M: Male; SCC: Squamous cell carcinoma; BCC: Basal cell carcinoma; MM: Malignant melanoma; Exc: Excision; TP: Total parotidectomy; MRND: Modified rad-
ical neck dissection (type III).
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who received adjuvant radiation therapy after surgery,
was found to have an infection around the mini-plates
and received antibiotic therapy. Mini plate was subse-
quently removed with full resolution of the infection.
Another patient experienced temporary facial nerve
palsy involving the frontal branch of the facial nerve,
which took approximately six months to recover. There
were no major complications or mortality due to the pro-
cedure performed. 

DISCUSSION

TMPF is an approximately 0.5-1.0 cm thick and
12-16 cm long flap which is known to have a versatile
and abundant blood supply. The degree of rotation tol-
erated by the pedicle of TMPF is 130 degrees.9,10 TMPF,
has a reliable and constant vascularisation, is accessible
through a prolonged lazy-S incision and lies in the same
operative field. Because of these features, this flap can
easily be tailored to provide reconstruction of wide
cheek defects. However, the flap cannot be used if the
ipsilateral internal maxillary or the external carotid ar-
teries are sacrificed.7 Permanent injury to the facial
nerve and flap loss are the major complications of this
flap. Minor complications include infection, seroma,
hematoma, temporary nerve palsy, hair loss, trismus,
and aesthetic donor site issues.6,8,11-13 In the largest pub-
lished case series of TMPF, Clauser et al. reported that
postoperative paresis and paralysis of the temporal
branch were 19.2% and 2.7%, respectively.6 In the same
study, total necrosis of the flap was shown to occur
rarely (1.6%) and partial flap loss was seen only in
13.4% of the cases. In cases where parotidectomy be-
came necessary during the preparation and rotation of
the flap, facial nerve injury is less likely. When
parotidectomy is not necessary, injury at the branches
of the facial nerve can be avoided by elevating the tem-
poral fat pad with a scalp flap as described in the litera-
ture. This procedure is known to protect the nerve within
the temporoparietal fascia.8 Nerve injury can be seen as
a result of traction during the elevation of the flap and
removal of the zygomatic arch. In our patients, frontal
branch palsy occurred in one case where parotidectomy
was not performed. There was no flap loss in our pa-
tients, and one patient had partial dehiscence of the flap. 

Another major problem with TMPF is temporal
hollowing. It’s the most commonly cited morbidity re-
lated to donor site aesthetics.6-9 This is an important
problem especially in male patients, while female pa-

tients can easily mask the hollowing with their hair at
the postoperative period. Cheek defects may require the
full length of TMPF for reconstruction but may not need
the full width because of the pivot point of the flap just
beneath the zygomatic arch. Therefore, if the anterior
one third of muscle is kept without elevation, hollowing
of the temporal region will be minimized. Resection of
the zygomatic arch followed by mini-plate fixation fa-
cilitates flap rotation and minimizes trauma to the flap
during placement to the cheek. Cordeiro and Wolfe sug-
gested the following in order to minimize donor site aes-
thetic morbidity: rotating the temporal fat pad into the
anterior temporal region, harvesting a large pericranial
flap from the frontal and contralateral parietal regions
and folding them into the defect and reconstruction of
the defect with bone or cartilage grafts.14 Cartilaginous
ribs, bone grafts, rolled dermis, fat tissue, free flaps and
alloplastic materials were reported to be used to fill the
temporal defects in different series in the literature.6,8 In
our experience, proper replacement of the zygomatic
arch prevents the occurrence of a major depression in
the non-hair-bearing region of the donor site and pre-
serving the normal position of the temporal fat pad as
well as the anterior portion of the temporalis muscle al-
most eliminates any additional hollowing. Also this flap
needs a split thickness skin graft to cover its surface
which might cause discoloration in some patients. 

There are several techniques described in the liter-
ature for reconstruction of the cheek defects including
skin grafting, primary closure, local, locoregional ad-
vancement rotation, pedicled and free flaps.15,16 Primary
closure is preferred if possible. Cervicofacial advance-
ment flaps are the workhorse rotational flaps for
medium to large cheek skin defects.17 They have good
color and texture matching with the cheek. Complica-
tions such as marginal flap necrosis, lower eyelid ectro-
pion and hematoma might be encountered.18

Combination of the classic Mustarde´ cheek rotation
flap with a temporoparietal scalp flap and platysma my-
ocutaneous rotation flap are recently described rota-
tional flaps for cheek reconstruction.19,20 Horta and
colleagues have published their experience with TMPF
in reconstruction of eight patients with middle third fa-
cial defects.21 They experienced one partial necrosis
with dehiscense of the flap after local infection. The au-
thors state that flap vascularity is reliable and flap is use-
ful for covering bone and vital structures.

Also Yücel et al. demonstrated their experience of
temporalis muscle flap used in the reconstruction of fa-
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cial defects and stated that it is an effective flap for large
defects of maxilla and cheek.22

CONCLUSION

TMPF, has a reliable and constant vascularisation,
is accessible through a prolonged lazy-S incision and

lies in the same operative field. However, the require-
ment for split thickness skin grafting and osteotomy and
mini plate application to zygomatic arc makes it im-
practical. Although the best choice for cheek defects is
primary closure, TMPF may be an alternative rotational
flap for the reconstruction of wide defects following
maxillo-facial surgery.
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