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ABSTRACT

OBJECTIVE: 1) Present an alternative method of total parotid-
ectomy with or without neck dissection defect reconstruction that
results in improved cosmesis. 2) Describe applications of free
tissue transfer in parotidectomy defect reconstruction.
STUDY DESIGN: Case series with chart review.
SETTING: Two tertiary-care medical centers.
SUBJECTS AND METHODS: A two-institution retrospective
review from 2002 to 2009 was conducted for buried free flaps
utilized in reconstruction of defects from total parotidectomy with
or without neck dissection. Patients with temporal bone or skin
resections were excluded. Demographic information, tumor char-
acteristics, surgical interventions, flap details, and adjunctive facial
reconstructive techniques were recorded. Postoperative cosmetic
results were evaluated by patient and physician satisfaction.
RESULTS: Eighteen patients with a mean age of 57.4 years
underwent flap reconstruction. Total parotidectomy was performed
in all cases, 11 cases required facial nerve sacrifice, and 14 cases
included neck dissection. The anterolateral thigh flap was the most
often utilized free flap. Mean flap area was 65.5 cm2. Adjunctive
static facial reanimation was employed in eight patients. All flaps
survived. Ten patients underwent adjuvant radiation. Free flap
reconstruction resulted in cosmetic patient and surgeon satisfac-
tion, despite adjuvant radiation therapy.
CONCLUSION: Free flap reconstruction of total parotidectomy
(with or without neck dissection) defects is safe and effective. It
does not preclude adjunctive facial reanimation and provides suf-
ficient tissue bulk to match the contralateral facial contour despite
radical resections and adjuvant radiation therapy in most cases.

© 2010 American Academy of Otolaryngology–Head and Neck
Surgery Foundation. All rights reserved.

Parotidectomy is commonly performed for benign or
malignant primary or metastatic disease of the salivary

gland. Surgical options include superficial, total, and radical
parotidectomy, depending on tumor type and extent. Facial
nerve weakness, sialocele formation, wound infection, he-
matoma, Frey’s syndrome, and contour deformities of the

operated side are the most common postoperative morbid-
ities encountered.1,2

Oftentimes, the cosmetic result caused by an abnormal
facial contour is overlooked. However, due to its conspic-
uous location at the angle of the mandible, the tissue loss
following superficial or total removal of the parotid gland
has significant cosmetic and functional consequences. In a
quality-of-life questionnaire performed by Nitzan et al, 58
percent of 125 postparotidectomy patients complained of
facial contour abnormalities.3

Multiple authors have described surgical techniques or
regional flaps to decrease morbidity from parotidectomy;
however, few provide adequate tissue, the ability to
sculpt the facial contour through tissue manipulation, or
sufficient predictability to make them universally appeal-
ing. Described techniques employed to restore the con-
tour include use of sternocleidomastoid (SCM) muscle
flap, autogenous fat graft, superficial musculoaponeurotic
system (SMAS) interposition flap, temporoparietal fascia
flap (TPFF), and placement of synthetic material im-
plants.4 In large part, these techniques have been de-
scribed to address facial contour after superficial paroti-
dectomy. However, for larger defects produced by total
parotidectomy, significant loss of facial contour may re-
quire more extensive reconstruction to achieve an appro-
priate cosmetic result. Additionally, the method of recon-
struction should attempt to mitigate complications of
radiation therapy, as many lesions requiring total paroti-
dectomy may require postoperative radiation therapy.
More recently, free tissue transfer has become widely

accepted in the reconstruction of many head and neck
surgical defects. A variety of tissues are available, allow-
ing the surgeon to properly match the resected tissue
volume with a sculpted free flap. This has led to accep-
tance of free tissue transfer for use in reconstruction of
extensive defects of the parotid, mastoid, and skin cov-
ering these structures.5 The success, minimal morbidity,
and reconstructive cosmetic appeal of such techniques
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has led to a paradigm shift of microvascular free tissue
transfer for the enhanced reconstruction of lesser defects,
such as those isolated to the parotid.6-9 The flexibility
afforded by free tissue transfer to the parotidectomy site
may provide benefits of accurate initial tissue volume
transfer, stability of reconstructed facial contour, reduc-
tion of radiation-induced complications, and ability to
perform adjunctive vascularized nerve grafting or static
facial nerve reconstructive techniques. These qualities
provide the surgeon an enhanced ability to recreate the
presurgical appearance of patients undergoing total pa-
rotidectomy while maximizing the patient’s functional
potential. This may be accomplished with minimal addi-
tional morbidity to the patient requiring a total parotid-
ectomy for extensive disease, as often a neck dissection is
performed, exposing vessels for free tissue transfer.
We describe the use of a de-epithelialized buried free

flap that is sculpted to fit the defect dimensions for reestab-
lishment of facial contour (Figs 1 and 2). The goal of this
study was to review outcomes of buried free tissue transfers
to the parotid bed following total parotidectomy with or
without neck dissection. As an initial review, the focus of
this study was on the indications for and feasibility of free
flaps in this setting, flap survival, and patient satisfaction
with the procedure.

Methods

Institutional Review Board approval was obtained from
both Oregon Health and Science University (Portland,
OR) and Cleveland Clinic (Cleveland, OH). Free flap
databases were searched for patients who underwent de-
epithelialized buried free flap transfers after total paroti-
dectomy from 2002 to 2009. Patients were excluded if
they required reconstruction of an external skin defect.

Resections requiring significant lateral temporal bone or
mandible resection were excluded. Eighteen patients
were identified in this convenience sample of patients for
retrospective analysis: 10 from the Oregon Health and
Science University and eight from Cleveland Clinic.
Only those patients who were referred to a reconstructive
surgeon were offered this method as a reconstructive
option. Recorded information included patient demo-
graphics, tumor characteristics, surgical interventions,
flap details, and adjunctive facial reanimation proce-
dures. Postoperative cosmetic results were evaluated by
the patient and the senior authors. Specifically, facial
contour was assessed to determine if adequate soft tissue
volume was re-established. The contralateral side was
used as a control for comparison.

Figure 1 Parotid tumor (A) with resulting facial contour defect after total parotidectomy (B). A vascularized buried free flap is used to
reconstruct the facial contour (C).

Figure 2 Anterolateral thigh flap inset into total parotidectomy
defect of patient shown in Figure 4. Photo courtesy of Michael A.
Fritz, MD.
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Results

Mean age of patients was 57.4 years (range 29.3-86.5
years). Males comprised 61.1 percent (n � 11). Mean post-
operative follow-up was 14.4 months (range 1-44 months).
One patient did not follow-up in clinic after hospital dis-
charge.
Fifteen patients (83.3%) had malignant lesions (Table 1).

Primary cutaneous lesions that had metastasized to the pa-
rotid gland accounted for one third (n � 5) of the malignant
lesions, while 53.3 percent (n � 8) were of salivary gland
origin. The two remaining patients had diagnosis of meta-
static renal cell carcinoma and metastatic oral cavity squa-
mous cell carcinoma.
Three patients had benign lesions, including two pa-

tients with complicated chronic sialoadenitis. One of
these patients had developed a large cystic lesion of the
parotid gland, causing complete facial nerve paralysis
progressively over two years. The lesion was therefore
thought to be of malignant origin; however, postoperative
pathology revealed a benign dilated salivary duct cyst.
The second chronic sialoadenitis patient had a sialocele
and developed a persistent sialo-cutaneous fistula. The
fistula tract was removed without the need to replace the
skin segment.

All patients underwent total parotidectomy (Table 2).
Eleven (61.1%) required facial nerve resection due to tumor
involvement and 14 (77.8%) underwent neck dissection.
The indication for facial nerve sacrifice was either facial
nerve paralysis preoperatively (n � 7) or intraoperative
discovery of nerve invasion (n � 4). Thirteen of the 14
patients (92.9%) with malignant lesions underwent neck
dissection. Only one patient with basal cell carcinoma did
not undergo neck dissection.
The most often utilized free flap was the anterolateral

thigh (ALT) flap (13 patients, 72.2%). The remainder of the
free flaps utilized fascial radial forearm (n � 4) and lateral
arm (n � 1). After 2005, 13 of 14 (92.9%) flaps performed
for this indication were ALT. Average flap area was 70.7
cm2. The most often performed vascular anastomosis was to
the facial artery (n� 10) and facial vein (n� 9). Two cases
utilized dual vein anastomosis.
All flaps survived. Only one postoperative complication

was encountered of a wound infection at the flap donor and
resection sites in a Crohn’s disease patient receiving peri-
operative high-dose steroids. There were no additional do-
nor or flap site complications or occurrence of additional
morbidity due to the flap, giving this series a 5.6 percent
flap-related complication rate.

Table 1

Patient characteristics and treatment

Pt
Age
(yrs) Gender Diagnosis T* N M Stage Surgery Adj RT Adj chemo

1 63 Male Metastatic renal cell
carcinoma

X x 1 IV TP � ND Y N

2 67 Male Cutaneous BCC 2B 0 IV TP Y N
3 47 Male High-grade

mucoepidermoid
carcinoma

2 2B 0 IV TP � ND Y N

4 68 Male Adenocarcinoma NOS 4a 2B 0 IV TP � ND N N
5 51 Female Adenoid cystic carcinoma 1 0 0 I TP Y N
6 64 Male Cutaneous melanoma 2a 2B 0 IIIB TP � ND Y Y
7 86 Male Radionecrosis TP N N
8 53 Male Cutaneous SCC 2B 0 IV TP � ND Y Y
9 66 Female Cutaneous melanoma 4b 0 0 IIC TP � ND Y N

10 66 Male Cutaneous SCC 2B 0 IV TP � ND Y N
11 56 Female Metastatic oral cavity SCC 4a 0 0 IVA TP � ND Y N
12 45 Male Adenoid cystic carcinoma 4b 0 0 IVB TP � ND Y N
13 36 Female Chronic sialoadenitis, skin

fistula
TP N N

14 73 Female High-grade
mucoepidermoid
carcinoma

2 0 0 II TP � ND Y N

15 58 Female Adenoid cystic carcinoma 4a 2b 0 IVA TP � ND Y Y
16 29 Male Chronic sialoadenitis, large

salivary duct cyst
TP N N

17 45 Female High-grade adenocarcinoma 4a 0 0 IVA TP � ND Y N
18 53 Male Carcinoma ex-pleomorphic 2 0 0 II TP � ND N N

Pt, patient; T, tumor; N, node; M, metastasis; Adj, adjuvant; RT, radiation therapy; chemo, chemotherapy; TP, total parotidectomy;
ND, neck dissection; BBC, basal cell carcinoma; NOS, not otherwise specified; SCC, squamous cell carcinoma.
*Cutaneous basal and squamous cell carcinoma malignancies are given without tumor staging.
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Adjunctive procedures for facial weakness were em-
ployed in eight patients (44.4%). Among the eight patients
that had nerve preservation, three had long-term nerve
weakness owing to extensive dissection of either the frontal
or marginal mandibular branch adjacent to tumor.
Thirteen (72.2%) patients underwent adjuvant radiation,

and three required chemotherapy. Two patients had died of

disease, while the rest were alive at the end of the study
follow-up.
Free flap reconstruction of the total parotidectomy site

appeared to mitigate long-term postsurgical and radiation
complications of esthetic facial contour deformity and fi-
brosis. All patients, regardless of adjuvant radiation re-
ceived, reported satisfaction with re-established facial con-

Table 2

Surgical details

Pt Free flap type
Area
(cm2)

Recipient
artery Recipient vein

Facial nerve
sacrifice

Facial
reanimation

Facial
reanimation procedure

1 Lateral arm 168 FA FV Y Y GW, TS, NVS, SS, NG
2 ALT 49 EC EJ Y Y GW, TS, NVS, SS, NG
3 FCRFFF 63 FA FV Y N -
4 FCRFFF 70 FA FV Y Y GW, TS, NVS
5 FCRFFF 32 FA FV N - -
6 ALT NR FA FV Y Y GW, TS, NVS, SS, NG
7 ALT NR FA IJ Y Y GW, TS, NVS, SS
8 ALT 119 FA IJ Y N -
9 ALT 120 FA EJ Y Y GW, TS

10 ALT 60 FA FV N - -
11 ALT NR FA EJ Y N -
12 ALT 84 OA FV and IJ Y Y GW, SS, NG
13 FCRFFF NR EC EJ and RMV N - -
14 ALT 24 EC IJ N - -
15 ALT 27 OA IJ Y Y GW, TS, NG
16 ALT 14 OA FV N - -
17 ALT 40 EC FV N - -
18 ALT 120 OA EJ N - -

Pt, patient; FA, facial artery; FV, facial vein; Y, yes; GW, gold weight; TS, tarsal strip; NVS, nasal valve stitch; SS, static sling; NG,
nerve graft; ALT, anterolateral thigh flap; EC, external carotid; EJ, external jugular vein; FCRFFF, faciocutaneous radial forearm free
flap; N, no; NR, not recorded; IJ, internal jugular vein; OA, occipital artery; RMV, retromandibular vein.

Figure 3 A 73-year-old woman one year after right total parotidectomy and neck dissection for high-grade mucoepidermoid carcinoma.
Buried anterolateral thigh free flap was performed. Photo courtesy of Michael A. Fritz, MD.
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tour (Figs 3 and 4). Surgeons were satisfied with the
appearance of facial contour as well. No additional proce-
dures, such as flap debulking, were required to adjust the
facial contour.

Discussion

Total parotidectomy creates a loss of facial contour, leading
to significant patient cosmetic dissatisfaction. Additionally,
if facial nerve sacrifice is required for invasive malignant
lesions, further patient discontent arises from functional
deficits. Therefore, appropriate reconstruction is an impor-
tant component in patient satisfaction. The concept of uti-
lizing microvascular reconstructive techniques for parotid
defects that do not have significant cutaneous tissue loss has
been challenged on the basis that it interferes with one’s
ability to reliably monitor the parotid bed and that it adds
morbidity associated with free tissue transfer. With the
advent of advanced imaging studies, tumor recurrence is
now readily distinguishable from normal reconstructive tis-
sue using computed tomography scanning, magnetic reso-
nance imaging, and positron emission tomography, as is the
case in other head and neck reconstructive surgery. These
typical imaging modalities were similarly employed to
monitor tumor recurrence in this study population. Addi-
tionally, microvascular free tissue transfer has established
itself as an efficient and relatively low-morbidity means of
tissue reconstruction. These advancements, coupled with
patient dissatisfaction with the postoperative cosmetic ap-
pearance after this surgery, have motivated surgeons to
forge ahead with attempts to improve the appearance of
postparotidectomy patients.5,6

The modernization of microvascular reconstructive tech-
niques has revolutionized the reconstructive capabilities of
head and neck surgeons, increasing flap survival rates with
less operative time and morbidity. In particular, the increas-
ingly popular ALT donor site offers a consistent source of
vascularized soft tissue with minimal patient morbidity.
These factors have led to increased use of free tissue trans-
fer for reconstruction of nonvital tissues (for example, in
soft tissue deformities) either as an adjunct or as an alter-
native to local and regional flap techniques. As a result,
recent reports have described the use of free tissue transfer
in the reconstruction of parotidectomy defects, and suggest
an advantage over regional flaps in restoration of facial
contour to preoperative status.5-9

Our two-institution series of 18 patients demonstrates a
low 5.6 percent flap-related complication rate and 100 per-
cent flap survival. With this minimal morbidity, facial con-
tour was re-established to the patient’s satisfaction. Addi-
tional reconstructive measures to address facial nerve
weakness were performed at the time of ablative surgery to
provide improved functional and cosmetic results. Seventy-
two percent of patients underwent postoperative radiation
therapy to the surgical site. Beyond establishment of a stable
facial contour, vascularized soft tissue provided coverage to
facial nerves, grafts, exposed vasculature, and bone during
radiation therapy.
Techniques using local and regional tissue augmentation

to improve facial contour postparotidectomy have been well
described but have their limitations. Transfer of the SCM
and/or platysma muscle flaps may lead to a higher incidence
of nerve injury, particularly of the greater auricular nerve,
and a hollowed appearance of the region from which the

Figure 4 A 58-year-old woman 1.5 years after right total parotidectomy and neck dissection for adenoid cystic carcinoma. Reconstructed
with a buried anterolateral thigh free flap, gold weight, and nerve graft. Photo courtesy of Michael A. Fritz, MD.
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graft is taken.1,10-12 The TPFF and the SMAS transposition
flaps may both be adequate for superficial parotidectomy
defects, but do not provide sufficient volume bulk needed
for total parotidectomy volume restoration.13,14 Autogenous
free-fat or dermal-fat grafts may be an effective means to
re-establish facial contour.15,16 However, they are known to
be limited by variable long-term resorption, resulting asym-
metry, and wound complications of fat liquefaction, seroma,
and sialocele.17,18 Overcorrection by transferring additional
fat to compensate for resorption may not be feasible when
addressing large total parotidectomy defects. Use of acellu-
lar human dermal matrix graft (Alloderm, LifeCell, Branch-
burg, NJ) has been advocated for parotidectomy defects, but
may be limited in its use for large volume voids and in
patients who will require radiation therapy. As a result, the
aforementioned techniques are most often used for superfi-
cial parotidectomy defects with successful mitigation of
both Frey’s syndrome and facial asymmetry.4 However,
larger defects created by total parotidectomy are not ame-
nable to these techniques as they require stable, larger
volume restoration and often, tissue able to withstand post-
operative irradiation. Patients anticipated to undergo post-
operative radiation were reconstructed with an estimated
overcorrection of free flap tissue bulk in order to account for
future radiation-induced tissue contracture. This allows for
desirable long-term soft tissue volume and facial symmetry
despite radiation therapy.
Resections that encompass either external skin or tem-

poral bone tissue are best reconstructed with a free flap.
Rosenthal et al demonstrated that large tissue and volume
losses of the lateral temporal bone with or without paroti-
dectomy were adequately reconstructed using the ALT free
flap, while smaller defects were reconstructed using the
radial forearm free flap.5 With the increasing facility and
malleability of free flap surgery, its use in less vital areas
such as parotid replacement is a reasonable progression. In
large-volume total parotidectomy defects, free flap recon-
struction allows the surgeon to effectively tailor vascular-
ized tissues to match the defect and provide optimum cos-
metic result.
Our series illustrates the distinct capacity of free flaps to

reconstitute optimal tissue volume, mitigate long-term side
effects such as cosmetic deformity, and the ability to per-
form adjunctive facial reanimation with the same procedure.
In a two-team approach, the free tissue is often readily
available once the ablative surgeon completes the parotid-
ectomy, and in the case of malignancy requiring neck dis-
section, blood vessels are usually readily available for anas-
tomosis. Therefore, free flap reconstruction of volume
defect may be accomplished with minimal additional time.
Further, in many total parotidectomy cases that necessitate
nerve grafting and reanimation (44% in our series), micro-
vascular tools and equipment required are already in em-
ploy. Thus, to consider a reconstructive approach that con-
cerns itself with restoring facial animation but not contour,
would seem to fall short of optimal reconstruction. Just as in

the case of secondary facial reanimation with gracillis free
muscle transfer or microneurovascular free flaps, free tissue
transfer may be used to restore facial contour and function
concurrently.19,20 In a large series, Chuang achieved good
facial restoration with free flap transfer after long-standing
facial paralysis. Thus, rather than be forced to perform
revisions in previously operated fields, it is preferable to
replace the missing tissue and address facial reanimation at
the time of ablative surgery.19

De-epithelialization of groin,21 gastrocnemius,9 lateral
arm,6 and parascapular8 flaps have been described for the
indication of postparotidectomy large-volume loss. In our
series, we find that the ALT flap is ideally suited for this
purpose due to its ease of two-team harvest, ability to sculpt
and match tissue type, and relative low donor site morbid-
ity.22 After 2005, nearly 93 percent of the free flaps per-
formed in this series were ALT. The approach to ALT
harvest also exposes the tensor fascia lata, which can be
harvested for facial reanimation procedures. However, the
lateral arm and radial forearm flap have also been success-
fully used in this series. Facial reanimation was not impeded
by flap presence in those cases where it was appropriate. For
the same reasons, patients who underwent flap reconstruc-
tion seem to tolerate radiation therapy well, with fewer
episodes of radiation therapy sequelae over historical non-
reconstructed series.5 Several previous series cite reduction
in Frey’s syndrome after soft tissue coverage of parotidec-
tomy defects.12,14,16,23 Although not studied in this series,
large vascularized flap coverage of the defect may provide
similar advantage.

Conclusions

This study demonstrates the feasibility and lack of signifi-
cant morbidity associated with using reliable free tissue
transfer for total parotidectomy defects with or without neck
dissection. More formal study and comparison to nonrecon-
structed and regionally reconstructed patients is necessary
to fully understand the impact of free tissue reconstruction
in this setting. However, this initial series indicates that free
flap surgery is feasible, highly reliable, and safe for this
patient set. We continue to offer free tissue reconstruction to
patients undergoing total parotidectomy with or without
neck dissection as an option for optimal facial restoration.
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