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The risk for facial nerve injury has been reported to be
increased with the inclusion of superficial musculoapo-
neurotic system (SMAS) elevation as compared with a
skin-only face lift. The facial nerve courses through the
parotid gland. The SMAS is elevated superficial to the
parotid gland. However, in elevating the SMAS anterior to
the parotid gland, the facial nerve is at risk of injury where
its branches emerge from the anterior edge of the parotid
gland. The purpose of this study was to identify bony
anatomic landmarks to predict the location of the anterior
edge of the parotid gland to avoid injury to the facial nerve
branches as they exit the parotid gland. The authors dis-
sected 20 cadaver face halves to determine bony land-
marks—the masseteric tuberosity and the inferior lateral
orbital rim—to predict the location of the anterior parotid
edge. Then they measured the anterior edge of the pa-
rotid gland in relation to the vector formed between these
two bony landmarks. They identified and measured the
most anterior portion of the parotid gland in relation to
this vector. Then the most posterior aspect of the parotid
gland in relation to this vector was measured. In the 20
dissections, the authors found the most anterior portion
of the parotid gland to be 2.7 � 1.0 mm anterior to the
vector from the inferior lateral orbital rim to the masse-
teric tuberosity. The most posterior part of the anterior
edge of the parotid gland in relation to this vector was
found to be 1.0 � 1.5 mm posterior to this vector. The
parotid gland measured an average of 38.8 � 3.5 mm in
width from the tragus to the anterior parotid edge. In
elevating the SMAS with a face lift, the facial nerve
branches can be predicted to exit the anterior edge of the
parotid gland, which can be located 38.8 mm anterior to
the tragus and near the vector from the inferior lateral
orbital wall to the masseteric tuberosity. (Plast. Reconstr.
Surg. 111: 1723, 2003.)

The goal of a face lift is to rejuvenate and
improve the appearance of the face. The rhyt-
idectomy procedure should be performed to
not only remove and tighten the excess and
redundant skin but also to reverse the ana-
tomic changes that occur with aging.1 This sur-

gical rejuvenation often cannot be achieved by
mere excision of redundant skin but requires
resuspension of the superficial musculoapo-
neurotic system (SMAS). Retensioning the
SMAS transmits the multilinked fibrous sup-
port system of the facial soft tissues to provide
a recontouring of the ptotic soft tissues.2

The risk for facial nerve injury has been
reported to be increased with the inclusion of
SMAS elevation as compared with a skin-only
face lift. The facial nerve courses through the
parotid gland. The SMAS is elevated superficial
to the parotid gland. However, in elevating the
SMAS anterior to the parotid gland, the facial
nerve is at risk to injury where its branches
emerge from the anterior edge of the parotid
gland. The purpose of this study was to identify
bony anatomic landmarks to predict the loca-
tion of the anterior edge of the parotid gland
to avoid injury to the facial nerve branches as
they exit the parotid gland.

MATERIALS AND METHODS

We dissected 20 cadaver face halves to deter-
mine bony landmarks—the masseteric tuberos-
ity and the inferior lateral orbital rim—to pre-
dict the location of the anterior parotid edge
(Fig. 1). Then we measured the anterior edge
of the parotid gland in relation to the vector
formed between these two bony landmarks. We
identified and measured the most anterior por-
tion of the parotid gland in relation to this
vector. Next we measured the most posterior
aspect of the parotid gland in relation to this
vector. We also measured the anterior edge of
the parotid gland from the tragus along the
transverse vector of the zygomatic arch.
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RESULTS

In the 20 dissections, we found the most
anterior portion of the parotid gland to be 2.7
� 1.0 mm anterior to the vector from the
inferior lateral orbital rim to the masseteric
tuberosity. We found the most posterior part of
the anterior edge of the parotid gland in rela-
tion to this vector to be 1.0 � 1.5 mm posterior
to this vector. The parotid gland measured an
average of 38.8 � 3.5 mm in width from the
tragus to the anterior parotid edge (Fig. 2).

DISCUSSION

The facial nerve originates in the pons be-
tween cranial nerves VI and VIII. The facial
nerve leaves the calvaria, passing through the
facial canal of the temporal bone to exit from
the stylomastoid foramen. The main trunk of
the facial nerve courses 0.5 cm to 1.5 cm before
entering the posterior aspect of the parotid
gland. The critical landmarks which can be
used to identify the main trunk of the facial
nerve include 1 cm below the conchal cartilag-
inous pointer and 6 to 8 mm below the tympa-

nomastoid sulcus, where it crosses the styloid
process and the anterior to the posterior belly
of the digastric muscle.

The main trunk of the facial nerve enters the
parotid gland, splitting it into lateral and deep
lobes. The parotid gland is physiologically a
unilobular structure without a separate ductile
system for each lobe. However, passing
through the substance of the parotid gland,
the facial nerve does separate the parotid into
two portions, known as the lateral and deep
lobes. With dissection superficial to the parotid
gland, the facial nerve is protected by this glan-
dular tissue of the lateral lobe of the parotid.
Within the parotid gland, the facial nerve splits
into many branches. Several facial nerve
branching patterns have been identified. In
fact, Davis et al.3 described six different pat-
terns after 350 facial half dissections. These
branches of the facial nerve are susceptible to
injury once they emerge from the anterior
edge of the parotid gland. Several anatomic
studies of the facial nerve have been per-
formed to minimize the risk to injury of the

FIG. 1. This figure demonstrates the bony landmarks that
can be used to predict the anterior edge of the parotid gland.
The oblique vector of the anterior edge of the parotid gland
extends from the inferior lateral aspect of the orbit (large
arrow) to the masseteric tuberosity (small arrow). The anterior
edge of the parotid gland averaged 38.8 mm from the tragus
along the transverse vector of the zygomatic arch.

FIG. 2. This photograph shows the anterior edge of the
parotid gland extending from the hemostat adjacent to the
inferior lateral orbit superiorly to the hemostat at the mas-
seteric tuberosity inferiorly. The anterior edge of the parotid
gland along the oblique vector has been marked with a dotted
line from the bony landmarks of the inferior lateral orbit to
the masseteric tuberosity.
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structure with facial procedures. In the course
of the facial nerve branches to their target
muscles, there are three danger zones where
these branches are susceptible to injury: the
frontal branches, the marginal mandibular
branches, and the midfacial branches.

The frontal branch of the facial nerve has
been described to have a consistent course
from 0.5 cm below the tragus to 1.5 cm above
the lateral brow.4 Furthermore, Ishikawa5 de-
scribed the safe zone for prevention of injury
to the frontal branch of the facial nerve to be 4
cm above and 7 cm posterior to the lateral
canthus. The frontal branch has also been
found to have multiple rami in another ca-
daver study by Gosain et al.6 However, the most
important anatomic study was performed by
Stuzin et al.,7 who defined the location of the
frontal branch in three-dimensional planes lo-
cated on the underside of the temporoparietal
fascia above the zygomatic arch. Therefore,
when dissecting in the area cephalic to the
zygomatic arch, it is critical to be subcutaneous
to the superficial temporal fascia or deep to the
superficial layer of the deep temporal fascia to
avoid injuring the frontal branch.8

The marginal mandibular branch was exten-
sively studied by Dingman and Grabb8 in 100
cadaver dissections. They found that, posterior
to the facial artery, the marginal nerve passed
above the inferior border of the mandible in
81 percent of their dissections. Anterior to the
facial artery, 100 percent of marginal branches
were located superior to the inferior mandib-
ular edge.8

Posteriorly, the buccal branches of the facial
nerve are well protected by the SMAS and pa-
rotid gland. However, anterior to the parotid
gland, the SMAS becomes more fragile and the
buccal branches of the facial nerve are more
susceptible to injury. The buccal branches lie
immediately under the SMAS and deep facial
fascia as they course over the masseter muscle.
Knowing the location of the anterior edge of
the parotid gland, where the midfacial nerve
branches exit, can minimize the risk for injury
of these nerve branches. The sub-SMAS fat pad
can also aid in identifying the location of the
anterior edge of the parotid gland.1 Knowing
the location of the anterior edge of the parotid
gland and exiting midfacial nerve branches
can facilitate safe release of the parotidocuta-
neous ligaments. If the SMAS is not freed just
anterior to the parotid, it does not move freely

because of the resistance of the parotidocuta-
neous ligaments.9

The SMAS is a strictly superficial anatomical
structure of the face derived from the primitive
platysma, and it does not possess any bony
insertions. It is composed of a composite fibro-
fatty layer of collagen and elastic fibers inter-
spersed with fat cells and some muscle. There
is no parotid aponeurosis; the parotid is sur-
rounded by a capsule.10 The SMAS is located
superficial to the parotid capsule. It is contin-
uous with the posterior portion of the frontalis
muscle and temporoparietal fascia in the up-
per face and the platysma muscle inferiorly in
the neck and the risorius and triangularis in
the cheek.11,12

Biomechanical studies have demonstrated
an advantage to the addition of SMAS tighten-
ing to the face lift procedure. Har-Shai13,14

studied the viscoelastic properties of the SMAS
and found that it had less slackening effect
compared with preauricular skin, which would
explain the lasting effect with the use of the
SMAS. Several different SMAS tightening pro-
cedures have been described.1,2,12,15–19 There
has certainly been considerable controversy
over which tightening procedure provides the
best aesthetic outcome. A prospective study
compared the lateral, standard, and extended
SMAS and composite rhytidectomies and
found no discernible difference between these
procedures.20 Recently, another technique was
described by Stuzin et al.21 to enhance facial
contour, which involves folding the cephalic
edge of the SMAS over Vicryl mesh. This tech-
nique can correct the changes in facial shape
that occur with aging and the descent of facial
fat. Although most plastic surgeons agree that
treatment of the SMAS should be a component
of the face lift, there is still controversy over
which is the best technique.

Regardless of what technique of SMAS dis-
section is performed with the facelift proce-
dure, it is important to avoid injury to the facial
nerve branches. Therefore, in performing the
SMAS procedure, knowledge of these land-
marks, the masseteric tuberosity and inferior
later orbital rim can provide the surgeon with
the safe zone of SMAS dissection, where the
facial nerve is protected within the parotid
gland and at minimal risk for injury.

CONCLUSIONS

In elevating the SMAS with a face lift, the
facial nerve branches can be predicted to exit
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the anterior edge of the parotid gland, which
can be located 38.8 mm anterior to the tragus
along the transverse axis of the zygomatic arch.
Moreover, the anterior edge of the parotid
gland can be predicted to be near the oblique
vector from the inferior lateral orbital wall to
the masseteric tuberosity.
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