Rom J Morphol Embryol 2017, 58(4):in press

RJME

Romanian Journal of
Morphology & Embryology

http://www.rjme.ro/

ORIGINAL PAPER

The anatomical and functional characteristics of
parotid fascia

DELIA HINGANU, CRISTINEL IONEL STAN, TRAIAN TARANU, MARIUS VALERIU HINGANU

Department of Morpho-Functional Sciences 1, Faculty of Medicine, "Grigore T. Popa” University of Medicine
and Pharmacy, Iasi, Romania

Abstract

Parotid superficial and profound fascias are considered to originate from a bifurcation of the profound fascia. Its relations with the facial
nerve, the continuity with platysma, temporal and zygomatic fascias suggest it is related to a superficial fascial complex rather with a
profound one. The aim of this study is to add clues which sustain the theory of parotid fascia origin from superficial fascia of the face. The
study was conducted on 12 cephalic extremities, which were meticulously dissected in the “lon lancu” Anatomy Institute of “Grigore T. Popa”
University of Medicine and Pharmacy, lasi, Romania, and on a group of 10 patients admitted to the Clinic of Maxillofacial Surgery, “St. Spiridon”
Emergency Clinical Hospital, lasi, patients which were clinically and imagistically diagnosed [computed tomography (CT), magnetic resonance
imaging (MRI)] with parotid tumors and underwent surgical interventions for total or partial parotidectomy. On each stage of dissection
mesoscopic images were acquired, examined and further processed to remark the regional stratigraphic differences. Surgical interventions
have allowed us segmental anatomical studies, providing in vivo visualization of the fascial and muscular structures, evaluating the possibilities
of dissociating the plans and appreciating their vasculature. The collected specimens were processed by paraffin technique and stained with
H special techniques for muscular and connective tissue. The results are clearly showing the belonging of parotid fascia to the superficial

fascia of face.
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=& Introduction

The parotid fascia is forming a capsule around the
gland, together with the masseteric fascia. It sheaths the
parotid gland, its excretory duct and the branches of the
facial nerve as well. Commonly is considered that parotid
fascia proceeds of the superficial layer of the deep cervical
fascia, which splits to cover the gland [1]. It is named
parotid fascia because it is related to the lateral side of
capsule. The fascia itself is made of two layers: lamina
superficialis that runs upwards to be continued by the
temporal fascia and lateral by the masseteric fascia, lamina
profunda that covers the stylohyoid, the styloglossus and
stylopharyngeus muscles. The superficial layer attaches
to the zygomatic arch and to the mandibular body.

The aim of this study is to objectify the origin of the
superficial parotid fascia, which is considered to be a
duplication of the deep fascia, by analyzing its quantitative
and qualitative anatomy. Plastic surgeons [2] consider that
the superficial fascias of the mentonian, parotidian and
cervical regions are interconnected. The entire connective
tissue that makes this connection together with the skeletal
muscles attached to it is nowadays considered to form a
muscular aponeurotic cervico-facial unit [3]. The impor-
tance of our study derives from the practical utility of the
superficial muscular aponeurotic system (SMAS) concept,
which is continues also at parotidian level. This finding
allows surgical techniques to minimize postoperative
incidents. The main surgical approach to parotid tumor
formations based on the SMAS concept is extracapsular
lumpectomy with SMAS flap [4-6].

Basically, by preserving a flap of SMAS in parotid
interventions, it can be reduced the risk of parotid Frey
syndrome (gustatory sweating), and also minimizes the
risk of postoperative infection and allows reconstruction
of the parotid lodge [7, 8]. This is possible by maintaining
characteristics of the facial SMAS at this level: it forms
fascial tunnels for arteries and nerves and continues in
neighboring regions. SMAS transmit, distribute and amplify
the activity of all facial muscles [9].

The existence of SMAS at this level is not fully
recognized by researchers [10, 11]. Indirect has long been
used in plastic surgery techniques, but maxillofacial surgery
partially adopts this concept and not from long time ago
[12, 13]. Our study brings quantitative and qualitative
evidence of the existence of SMAS at the parotid level.

& Materials and Methods

Our study has highlighted the existence of SMAS at
parotid level and the corresponding neurovascular elements.
The material used was represented by 12 cephalic extre-
mities, which were meticulously dissected in the “Ion Iancu”
Anatomy Institute of “Grigore T. Popa” University of
Medicine and Pharmacy, lasi, Romania. Each specimen
was previously preserved in formaldehyde. Dissections
were performed layer by layer and, on each stage of
dissection mesoscopic images were captured by using
the Kaps SOM 62 operating microscope. The conclusive
aspects were acquired, examined and further processed
to remark the regional stratigraphic differences.

We collected parotid tissue samples, through a perpen-
dicular incision in the skin, which went deeper until the
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level of parotid fascia. Simultaneously, we have conducted
a study on a group of 10 patients admitted to the Clinic
of Maxillofacial Surgery, “St. Spiridon” Emergency
Clinical Hospital, Iagi. Patients who were clinically and
imagistically diagnosed [computed tomography (CT),
magnetic resonance imaging (MRI)] with parotid tumors
and underwent surgical interventions for total or partial
parotidectomy.

Surgical interventions have allowed us segmental
anatomical studies, depending on the surgical procedure,
providing in vivo visualization of the fascial and muscular
structures, evaluating the possibilities of dissociating the
plans and appreciating their vasculature. The collected
specimens were processed by paraffin technique and stained
with special techniques for muscular and connective tissue
(Szekely).

= Results

In parotid region, superficial fascia presents numerous
fat lobules and is part of the SMAS of head and neck,
together with the mimic muscles, blood vessels and nerves
that run across (Figure 1). They are separated by vertical
supraSMAS and horizontal subSMAS fibers. The presence
of infraSMAS horizontal tract has allowed us to obtain
a layer of cleavage and surgical approach between the
superficial and deep fascia. Highlighting of vertical tracts
allowed us to affirm that it is a common feature with
neighboring facial regions. These vertical tracts permit
the removal and reattachment of a SMAS flap and,
obviously represents the anatomical substrate of a major
cosmetic result in parotidectomy techniques based on
the existence of SMAS.

Figure 1 — Parotideo-masseteric fascia retaining
ligament: the superior region (A) and the inferior
region (B). Dissection specimen.

In the posterior part of the parotid gland, the superficial
fascia exhibits a condensation that forms a true hill for
the gland. Here, the facial nerve, the facial artery and
the external jugular vein enter the parotid gland. After
dissecting the superficial and deep parotid fascia, we
identified the branches of the facial nerve. They follow
the fibrous expansions of the superficial fascia. Thus, we
can assert that the superficial fascia forms tunnels for the
terminal branches of the facial nerve, which allows us to
map and preserve them. Continuing in-depth dissection,
we identified the formation of the external jugular vein
and the terminal segment of the external carotid artery.

Vascularization and innervation of face skin is done
directly through the superficial fascia.

Essential constituent of the SMAS is superficial fascia
(Figure 2), which continues in all regions of the face, only
muscles being different. Blood vessels and terminal
branches of the facial nerve, crossing each several regions
of the face are closely related to the superficial fascia,
which mechanically protects them.

Figure 2 — Removing the superficial muscular apo-
neurotic system and parotid fascia: dissection specimen
(left) vs. intraoperative image (right).

The classical theory regarding origin of parotid fascia
as derived from deep facial fascia is invalidated by its
anterior continuity with platysma muscle fascia. In upper
of the cheek, it makes the transition to the zygomatic
region. Morphological, macroscopic and mesoscopic differ-
ences between the two regions stand out as a net line,
“as a border strip” (Figure 3).

Figure 3 — The boundary between the upper and lower
face (X) given by the great zygomatic muscle; strati-
graphy of infraorbital region — great zygomatic muscle
(ZM), inferior fascicle of orbicularis occuli (00)
muscle; molar fat pad (MFP).

Although SMAS is intimately applied to the surface
of the parotid gland, a thin, well-defined parotid fascia
is identified between the gland and the SMAS. Superficial
fascia facilitates adherence of mimic muscles to the dermis
and deep fascia (Figures 4 and 5). This suggests that oral
superficial fascia will follow chewing movements of the
masseter muscle.

SMAS is well represented, with thick collagen fibers
condensations, mostly disposed longitudinally, with
dimensionally reduced interstitial spaces (Figures 6), in
continuity with the neighboring regional fascias. The blood
vessels are found only on the periphery of the lamina and
are very small.

Distance to the deep, parotideo-masseteric fascia,
is reduced, the fat infraSMAS layer being also reduced
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and represented by a very thin lamina of adipose cells,
crossed by thin collagen fibers obliquely oriented. Elastic
fibers are completely absent.
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Figure 4 — SMAS adhesions to deep fascia that secures
the side of the parotid region. Dissection specimen.
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Figure 5 — Ligamentary supraorbital (S) adhesion,
superior temporal septa (STS) and the inferior one
(ITS). SMAS: Superficial muscular aponeurotic system;
TF: Temporal fascia; ZF: Zygomatic fascia.

Flgure 6 — Fibrous-adipose supraSMAS (left image)
and infraSMAS (right image) tissue is well represented
in the parotid region. Szekely staining, %200.

Fibro-adipose superficial layer is well represented with
connective fascicles, observing numerous fat lobules sepa-
rated by connective tracts and almost vertical or slightly
oblique in one direction or another. There are predomi-
nantly medium-sized collagen fibers and rare elastic fibers.

Our observations support the quantitative data obtained
on CT images from the group of patients that underwent
surgery. In parotid region, fibroadipose superficial layer
has an average thickness by the 4.31+£3 mm, and deep fat
layer is very thin, 0.34+0.47 mm. SMAS appears as a hyper-
dense line in the intimate relation to gland, with a thickness
of 0.44+0.74 mm. In the parotid region, the superficial
layers have different thicknesses: the supraSMAS fibrous
tissue is well represented (Figure 7), the SMAS is a
structured, dense organized connective tissue, the infra
SMAS fat tissue forms a very thin lamina under which
lies deep parotid fascia.

Figure 7 — SMAS fibrous layer, well represented in
the parotid region. Szekely staining, %200. SMAS:
Superficial muscular aponeurotic system.

CT investigation shows that the boundary between
the two lobes of the gland is considered to be an area of
continuity between the superficial and deep fascia (which
forms the posterior capsule). Posterolaterally, parotid fascia
is continued by a conjunctive part, which interconnects
with superficial fascia and sternocleidomastoideus muscle
fascia. Anteriomedially, fibrous tissue forms tunnels
through which branches of the facial nerve are running

(Figure 8).
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Figure 8 — Horizontal section through the lower edge
of the mandible; SMAS and deep fascia (FP) between
the parotid and mental region; transSMAS insert of
the orbicular mouth, inferior fascicle (10). SMAS:
Superficial muscular aponeurotic system.
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=& Discussion

In the parotid region, the most important neighboring
relation of the parotid fascia is that with the branches of
the facial nerve and the maxilla. These nerves fibers are
accompanied by branches of the external carotid artery.
Preserving them is the greatest care of a surgeon who
intervenes at this level [14]. Nowadays, by preserving
these neurovascular bundles, it is possible to operate a
complete face transplant.

Data obtained by imagistic records are consistent
with those in the literature — quantitative measurements
performed on CT [15] showed regional differences in
thickness of the superficial layers of the face.

At the parotid level, the SMAS has individual features
and also common morphofunctional characteristics with
other facial regions [16]. The common features are that
superficial fascia facilitates the adhesion of the mimic
muscles from the region to the dermis, forms portvas
and portnerve blades and presents an adipose supra and
infraSSMAS layer. Particular aspects of the parotid region,
which we highlighted in this study, refer to the fact that
the superficial layers have different thicknesses, the supra
SMAS fibrous tissue is well represented, the SMAS is an
ordered, dense organized connective tissue, infraSMAS
adipose tissue forms a very thin blade under which there
is a deep parotid fascia. The latter has a much dense
structure, the collagen fibers constituting a dense structure
with homogeneous masses in which separated fibers are
not individualized. We can affirm they have a lamellar
disposal [11, 17].

This reveals that the oral superficial fascia will follow
the masticatory movements of the buccinator and masseter
muscles, but also those of the great and small zygomatic
muscles. These muscles are the infraSMAS layer in parotid
region and thus take part in the formation of a unitary
complex together with the superficial fascia.

The parotid SMAS continues with that of the adjacent
regions, being fixed superiorly by the lower part of peri-
orbital septum and zygomatic arch [18]. Medially, it adheres
to the maxilla through the fibrous condensation of the
nasolabial ditch. Inferiorly it is inserted at the lower
edge of the mandible, from where it continues with the
surface of the platysma. Laterally, it forms the anterior
sheet of the parotid fascia. The great zygomatic muscle
adheres to its front face at the superficial fascia.

The latter has a much dense structure, the collagen
fibers constituting a dense structure with homogeneous
masses in which fibers [19] are not individualized. We
can say, they have a lamellar disposal and elastic fibers
are thin and fragmented [20]. Therefore, elevation of the
SMAS is concomitant with the muscle [21]. Although it
is intimately applied to superficial surface of the parotid
gland, a weak but distinct parotid fascia is identified
between the gland and the SMAS.

The CT examination of patients supports the previous
results, showing that, reaching the parotid gland, the
superficial fascia gives rise to the anterior capsule of
the gland, data that corresponds to literature [22]. The
existence of a SMAS layer on the parotid capsule allows
the application of techniques that have been used in facial

lifting procedures and parotid tumors. This is a novelty
in the techniques of maxillofacial surgery and improves
the results of interventions at this level.

The identification of the facial nerve in its quadri-
lateral, its intraparotid dissection, and especially the
fascial tunneling of its terminal branches, allows a better
preservation of the nerve, in the main patient benefit [23].
The decrease in the incidence of postoperative infections
to less than 1% and the higher aesthetic results [24-26]
recommend the use of the concept of the single surface
layer demonstrated by us in parotid surgery.

& Conclusions

In the posterior part of the face, facial nerve branches
have a profound situation, finding themselves into a
musculo-fascial layer between the superficial and deep
fascia (parotideo-masseteric) or intraglandular. Musculo-
fascial superficial system is an independent plan that is
individualized subcutaneous as a fat layer, just under the
posterolateral areas of the face (parotideo-masseteric, oral
and frontal), where there is a deep fascial support very
well tensed functional.
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