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auricular district to the nasolabial fold (p  !  0.05). In the pa-
rotid region, the mean thicknesses of the superficial and 
deep fibroadipose connective tissues were 1.63 and 0.8 mm, 
respectively, whereas in the region of the nasolabial fold the 
superficial layer is not recognizable and the mean thickness 
of the deep fibroadipose connective layer was 2.9 mm. The 
connective subcutaneous tissue of the face forms a three-
dimensional network connecting the SMAS to the dermis 
and deep muscles. These connective laminae connect adi-
pose lobules of various sizes within the superficial and deep 
fibroadipose tissues, creating a three-dimensional network 
which modulates transmission of muscle contractions to the 
skin. Changes in the quantitative and qualitative character-
istics of the fibroadipose connective system, reducing its vis-
coelastic properties, may contribute to ptosis of facial soft 
tissues during aging.  Copyright © 2009 S. Karger AG, Basel 
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 Abstract 

 The purpose of this study was to investigate the morphology 
of the superficial musculoaponeurotic system (SMAS). Eight 
embalmed cadavers were analyzed: one side of the face was 
macroscopically dissected; on the other side, full-thickness 
samples of the parotid, zygomatic, nasolabial fold and buc-
cal regions were taken. In all specimens, a laminar connec-
tive tissue layer (SMAS) bounding two different fibroadipose 
connective layers was identified. The superficial fibroadi-
pose layer presented vertically oriented fibrous septa, con-
necting the dermis with the superficial aspect of the SMAS. 
In the deep fibroadipose connective layer, the fibrous septa 
were obliquely oriented, connecting the deep aspect of the 
SMAS to the parotid-masseteric fascia. This basic arrange-
ment shows progressive thinning of the SMAS from the pre-
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 Introduction 

 From the original description of the superficial mus-
culoaponeurotic system (SMAS) of the face in the 1970s 
[Mitz and Peyronie, 1976], its surgical dissection, mobi-
lization and traction has become an ordinary technique 
in esthetic facial surgery. The term SMAS has generally 
been accepted in anatomy and clinical practice. In Gray’s 
Anatomy [Standring et al., 2005], it is described as a sin-
gle tissue plane in the face, composed of muscle fibers in 
some areas, and elsewhere of fibrous or fibroaponeurotic 
tissue, not directly attached to bone. A variety of SMAS 
dissection, with traction or plication, has become popu-
lar, as well as the evolution from the classic preauricular 
skin incision to the reduction of skin scars by means of 
endoscopic techniques. Most plastic surgeons contend 
that the creation of two distinct flaps, using one sub-
SMAS and one subcutaneous plane, results in bidirec-
tional rhytidectomy, improving the long-term surgical 
outcome and prolonging its esthetic results [Rees and As-
ton, 1977; Owsley, 1983]. Many authors [Furnas, 1989; 
Stuzin et al., 1992; Mendelson, 2001] have also demon-
strated the importance of the so-called ‘retaining liga-
ments’, a series of ligaments connecting the SMAS to the 
underlying deep fascia in a discontinuous manner. Be-
tween these ligaments there are larger areas of non-ad-
herence (glide planes), which allow facial mobility [Men-
delson et al., 2002; Gassner et al., 2008]. During aging, 
this ligamentous system and all subcutaneous fibrous 
septa become attenuated, leading to many of the signs of 
the aging face, such as the development of jowls and 
prominent nasolabial folds [Stuzin et al., 1992].

  In the last decade, macro- and microscopic studies 
have proved the real existence of the SMAS and its struc-
ture, and have identified its functional role [Pensler et al., 
1985; Thaller et al., 1990; Har-Shai et al., 1997; Gardetto 
et al., 2002; Ghassemi et al., 2003; Huggins et al., 2007]. 
Whole-mount histological sections have been used only 
in a few studies, providing both histological details and 
tissue orientation [Barton, 1992; Gosain et al., 1993].

  There are two prevailing opinions in the literature 
about the SMAS. The initial description [Mitz and Pey-
ronie, 1976] of the SMAS proposed a topographical divi-
sion into two portions: a thicker pretragal one over the 
parotid region and a thinner one in the anterior cheek 
region. In contrast, Jost and Levet [1984] supposed that 
the SMAS was formed of the external layer (sheet) of the 
parotid capsule and that it was therefore impossible to 
separate it from the parotid fascia. Some authors still do 
not believe either that the SMAS exists as an autonomous 

anatomical entity or that it can be detected in any facial 
region other than the parotid region [McKinney and 
Gottlieb, 1985; Gardetto et al., 2002].

  These different opinions are a consequence of the lack 
of a systematic anatomic study of the fascia of the face in 
terms of structure, topography, extension, boundaries 
and connections with facial muscles and skin. The aim of 
this study was to investigate the macro- and microscopic 
morphology of the subcutaneous tissue of the face through 
anatomic dissection and histotopographic evaluation in 
order to clarify the functional role of the fibroadipose 
connective cheek system.

  Materials and Methods 

 Macroscopic Dissection 
 During a practical course of surgical facial rejuvenation orga-

nized by the Clinic of Plastic Surgery and the Department of Hu-
man Anatomy of the University of Padua, held in Padua for theo-
retical and surgical demonstrations, and at the Institute of Anat-
omy of the University of Graz for direct anatomical exercises by 
trainers (all plastic surgeons), the architecture of the facial soft 
tissues of 8 cadavers, aged between 60 and 92 years, fixed by 
Thiel’s method [Thiel, 1992], was macro- and microscopically an-
alyzed. One side of the face was macroscopically dissected follow-
ing classic subcutaneous and sub-SMAS rhytidectomy [Rees and 
Aston, 1977]. The incision lines of the skin were performed fol-
lowing the hairline, extending downwards to the ear anteriorly to 
the tragus, then curving round the inferior margin of the earlobe 
and prolonged vertically towards the sternocleidomastoid mus-
cle. The skin and subcutaneous tissue were erased with sharp dis-
section forward to the nasolabial folds. The SMAS was then ex-
posed, incised in the pretragal region and carefully elevated as a 
medially based flap. All peripheral nerve branches were identified 
and dissected.

  On the other side of the face, a full-thickness specimen of soft 
cheek tissue was taken from the cutaneous to the mucosal aspect, 
confined by the following skin incision lines: (1) along the preau-
ricular region; (2) zygomatic arch; (3) medially to the nasolabial 
fold, and (4) the buccal region along the inferior margin of the 
mandible ( fig. 1 ). The nearly rectangular specimens were accu-
rately oriented, and the four margins were marked with colored 
nylon thread, mounted on cardboard to avoid deformation arti-
facts and fixed by immersion in 10% formalin solution. 

  Histology and Immunohistochemistry 
 At the Laboratory of Clinical Anatomy of Padua, four samples 

were taken from the margins corresponding to: (1) parotid; (2) 
zygomatic; (3) nasolabial fold and buccal, and (4) cheek regions. 
During paraffin embedding, samples were oriented, with care 
being taken to obtain full-thickness sections from the skin to the 
deep layers. The 10- � m-thick sections were then stained with 
hematoxylin-eosin, Azan-Mallory and Weigert’s stain for elastic 
fibers. Full-thickness sections were also processed for immuno-
histochemical study, carried out with polyclonal antibodies 
raised against S100 (Dako, Milan, Italy) for nervous tissues ac-
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cording to a previously described protocol [Scapinelli et al., 
2006]. Morphometric evaluation was carried out with the help of 
image analysis software (Qwin Leica Imaging System, Cam-
bridge, UK). For each region of the subcutaneous tissue, the fol-
lowing parameters were recorded: mean thickness of the subcu-
taneous tissue, superficial and deep fibroadipose connective tis-
sue, superficial fascia and septa. The mean area and circularity 
factor of adipose lobules in the superficial and deep fibroadipose 
connective tissue were also recorded [Macchi et al., 2007]. Each 
region was subdivided into five equal parts and the thickness 
measured in each part. In order to reveal differences in thickness 
in the various regions, statistical analyses were performed with 
the Mann-Whitney, Kruskal-Wallis and Dunn’s multiple com-
parison tests. p  !  0.05 was considered to be statistically signifi-
cant. Statistical calculations were carried out by Prism 3.0.3 
(GraphPad Software, San Diego, Calif., USA).

  Results 

 Macroscopic Dissection  
 During macroscopic dissection, with a pretragal ver-

tical incision the SMAS was always identified and easily 
erased from the parotid region. It was separated from the 
parotid fascia through a blunt dissection, elevated in 
continuity with the platysma muscle. No direct bone in-
sertion was identified; the thickness of the SMAS de-
creased anteriorly to the parotid gland, towards the mid-
line of the face. The zygomatic, buccal, temporal and 
marginal mandibular branches of the facial nerve ante-
rior to the border of the parotid gland were identified 
and carefully preserved. A clear fibro-fatty layer was dif-
ficult to identify at the level of the zygomatic arch and 
nasolabial fold. 

  Histotopographic Study 
 In all full-thickness specimens, stratigraphic organi-

zation of the subcutaneous tissue was identified, from su-
perficial to deep planes in the following layers: epidermis, 
corium, superficial fibroadipose connective layer with 
retinaculum cutis superficialis, laminar layer of connec-
tive tissue (superficial fascia or SMAS), deep fibroadipose 
connective layer with retinaculum cutis profundum and 
deep (muscular) fascia. This organization shows various 
regional characteristics.

  Cheek Region 
 The mean thickness of the subcutaneous tissue was 

5.45  8  0.1 mm ( fig. 2 c). The superficial fibroadipose con-
nective layer (mean thickness 1.64  8  1.2 mm) presented 
fibrous septa ( fig. 3 b), vertically oriented (retinaculum 
cutis superficialis), with a few horizontal septa connect-

ing the dermis with the superficial aspect of the SMAS. 
These vertical fibrous septa had a mean thickness of 210.4 
 8  99  � m, and the horizontal fibrous septa 161.3  8  63 
 � m. They were composed of collagen and abundant elas-
tic fibers, and defined polygonal lobules of fat cells (cir-
cularity factor: mean 0.75  8  0.13). The SMAS had a mean 
thickness of 423  8  122  � m and was formed of multiple 

a

  Fig. 1.  Macroscopic appearance of a full-thickness specimen of 
the right side, from the cutaneous to the mucosal aspect ( a ), ori-
ented according to the schematic drawing ( b ) showing the site of 
sampling of a full-thickness specimen and locations of cross-sec-
tions for microscopic analysis.  

Preauricular
region

Zygomatic
region

Cheek
region

Nasolabial fold

Buccal region

b



 Macchi et al. Cells Tissues Organs 2010;191:47–5650

a b c

d e f

*

*

*

*

  2  



 Histotopographic Study of the 
Fibroadipose Connective Cheek System 

Cells Tissues Organs 2010;191:47–56 51

a b

c d

  Fig. 3.  Microscopic appearance of SMAS ( a , scale bar = 100                  � m), 
corresponding to multiple fibroelastic layers, and septa ( b , scale 
bar = 25  � m). Weigert van Gieson.  c  Transverse section of the 
cheek region, showing conspicuous nerve bundles in the deep fi-
broadipose connective layer and small nerve fibers in the super-

ficial fibroadipose connective layer;  *  = SMAS. HE. Scale bar = 
500  � m.  d  Histological section stained with S100 in the nasola-
bial fold, showing nerve bundles in the deep fibroadipose connec-
tive layer. Scale bar = 500  � m. 

  Fig. 2.   a  Transverse section through the parotid region, showing 
SMAS, composed of multiple layers of fibroelastic tissue ( * ), close 
to the parotid fascia (arrows) and parotid capsula. The superficial 
fibroadipose connective layer is well represented; the deep layer is 
very thin. P = Parotid, azan-Mallory.  b ,  c  Transverse sections 
through the temporal region, showing the superficial temporal 
fascia ( * ), located between the well-represented superficial fibro-
adipose connective layer and the thin deep fibroadipose connec-
tive layer. Note scarce, thin fibrous septa. Azan-Mallory.  d  Trans-
verse section through the cheek region, showing layered organi-
zation of subcutaneous tissue: 1 = skin; 2 = superficial fibroadipose 

connective layer; 3 = SMAS; 4 = deep fibroadipose connective 
layer. Note appearance of adipose lobules, polygonal in shape in 
the superficial layer and fusiform in the deep layer. Azan-Mallory. 
 e  Transverse section through the nasolabial fold, showing mimic 
muscles (M) closely located below the skin with little representa-
tion of the superficial fibroadipose connective layer ( * ). The deep 
fibroadipose connective layer is located between mimic and so-
matic muscles (S). Azan-Mallory.  f  Transverse section through 
the buccal region, showing close connection between the or-
bicolaris oris muscle and the skin. Azan-Mallory. Scale bars = 
1,000  � m. 
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fibroelastic layers, separated by loose connective tissue 
( fig. 3 a). These laminae were of variable size, showed an 
undulating course, and were closely packed parallel to 
each other. Numerous elastic fibers were also evidenced 
by van Gieson stain. In the deep fibroadipose connective 
layer (mean thickness 2.84  8  0.9 mm), the fibrous septa, 
rich in elastic fibers, were mainly horizontally and 
obliquely oriented (retinaculum cutis profundum), con-
necting the deep aspect of the SMAS to the deep (muscu-
lar) fascia of the masseter muscles. The horizontal septa 
had a mean thickness of 269.2  8  156  � m and were sig-
nificantly greater than those of the superficial fibroadi-
pose connective layer (p  !  0.05). The vertical septa had a 
mean thickness of 164.51  8  75  � m; no significant statis-
tical difference was found between the thickness of the 
vertical septa in the superficial and deep fibroadipose 
connective layer. They enveloped large fusiform lobules 
of fat cells (mean circularity factor: 0.5  8  0.12). Many 
vascular structures were observed. The circularity factor 
of the superficial fibroadipose connective tissue was sig-
nificantly greater than that of the deep fibroadipose con-
nective layer (p  !  0.05). Histological sections stained with 
S100 showed that conspicuous nervous bundles (mean 
diameter 279.7  8  73.6  � m) were recognizable at the lev-
el of the deep fibroadipose connective layer, whereas 
small nerve fibers (mean diameter 104.2  8  22.4  � m) 
were rarely observed within the superficial fibroadipose 
connective layer and free nerve endings at the boundary 
with the corium. The SMAS did not show evident nerve 
fibers.

  Nasolabial Fold and Buccal Regions 
 The above subcutaneous architecture progressively 

changed in the nasolabial and buccal regions ( fig. 2 d, e). 
The superficial fibroadipose connective layer could be 
considered virtually absent, with rare adipose lobules. 
The SMAS mingles and envelops the mimic muscles (or-
bicolaris, levator labii superioris, depressor labii inferi-
oris, levator and depressor anguli oris, and zygomaticus 
muscles) and had a mean thickness of 815  8  78  � m, sig-
nificantly greater than that of the cheek (p  !  0.05), pa-
rotid (p  !  0.01) and temporal regions (p  !  0.05). The deep 
fibroadipose connective layer was well represented, with 
a mean thickness of 2.9  8  0.5 mm with horizontally ori-
ented fibrous septa, rich in elastic fibers, connecting the 
SMAS to the deep (muscular) fascia of the buccinator 
muscles. The horizontal septa had a mean thickness of 
74.8  8  30  � m and enveloped large fusiform lobules of fat 
cells (circularity factor: mean 0.61  8  0.02). The vertical 
septa had a mean thickness of 177.13  8  65  � m. Histo-

logical sections stained with S100 demonstrated that ner-
vous bundles (mean diameter 169.5  8  23.1  � m) were rec-
ognizable in the deep fibroadipose connective layer and 
within muscles. Free nervous endings were observed at 
the boundary with the corium. 

  Parotid Region 
 Here, subcutaneous tissue was less thick (2.93  8  1.3 

mm), with a great reduction in the deep fibroadipose 
connective layer ( fig. 2 b). The superficial fibroadipose 
connective layer had a mean thickness of 1.63  8  0.2 mm 
with vertically oriented fibrous septa, connecting the 
dermis with the superficial aspect of the SMAS. The ver-
tical fibrous septa were on average 254.32  8  38  � m thick 
and the horizontal ones 172.24  8  36  � m, defining po-
lygonal lobules of fat cells (circularity factor: mean 0.53 
 8  0.11). The SMAS was composed of multiple layers of 
fibroelastic tissue with loose connective components, 
rich in elastic fibers, with rare muscular fibers distrib-
uted along it. Its mean thickness was 386.4  8  113  � m. 
The deep fibroadipose connective layer was very thin 
(mean 803.9  8  650  � m) and closely packed between the 
SMAS and the parotid fascia. It was significantly thinner 
than the cheek, nasolabial fold and temporal regions (p  !  
0.05). The parotid fascia was formed of multiple layers of 
collagen fibers, with a few elastic fibers (408.7  8  96  � m). 
The parotid capsula was composed of a single layer of 
connective tissue, from which intraparotid septa (334.02 
 8  36  � m) originated. Histological sections stained with 
S100 demonstrated that nervous bundles occurred in the 
parotid fascia (mean diameter 171.2  8  22.4  � m) and the 
superficial fibroadipose connective layer (mean diameter 
116.2  8  22.4  � m).

  Temporal Region 
 In 3 cases, the temporal region was also available. The 

subcutaneous tissue was 6.80  8  0.6 mm thick, and the 
deep fibroadipose connective layer (2.32  8  1.1 mm) was 
much thinner ( fig. 2 a). The superficial fibroadipose con-
nective layer was on average 3.65  8  0.6 mm thick, sig-
nificantly different from that of the cheek and parotid 
region (p  !  0.001). It showed thin, vertically oriented, fi-
brous septa (mean thickness 159.95  8  53.5  � m), con-
necting the dermis with the superficial aspect of the su-
perficial temporal fascia. The horizontal septa were very 
thin (mean 66.35  8  16.58  � m). The superficial temporal 
fascia (mean thickness of 337  8  99  � m)   was composed 
of multiple thick fibroelastic layers, with loose connective 
tissue, rich in elastic components, with rare muscular fi-
bers, distributed along it. The deep fibroadipose connec-
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tive layer was thin (2.83  8  0.8 mm), with oblique fibrous 
septa connecting the superficial to the deep temporal fas-
cia. These septa were on average 126.97  8  70  � m thick. 

  Discussion 

 While in the rest of the body subcutaneous tissue and 
the fascia superficialis are separated from the muscular 
compartment and adapt only slightly to its contractions, 
in the face a refined subcutaneous mechanism of connec-
tion between mimic muscles and skin exists [Lockwood, 

1991]. Our clinical and histological results confirm that 
the layered architecture of the subcutaneous tissue of the 
face, from superficial to deep layers, corresponds to the 
epidermis, corium, superficial fibroadipose connective 
layer, a laminar layer of connective tissue (the so-called 
SMAS), deep fibroadipose connective layer and deep 
(muscular) fascia, consisting of multiple layers of tissues 
connecting the dermis with the facial muscles ( fig. 4 ). 
This basic arrangement shows progressive regional thin-
ning of the SMAS, from the preauricular region to the 
nasolabial fold (p  !  0.05), together with regional varia-
tions in superficial and deep fibroadipose connective tis-
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  Fig. 4.  Schematic drawing showing the basic pattern of organization of subcutaneous tissue ( a ) and its changes 
in the parotid region ( b ), the cheek region ( c ) and the nasolabial fold ( d ).                                 
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sues. Indeed, in the parotid region, the SMAS is closely 
linked to the parotid fascia, and it is difficult to separate 
them, whereas in the nasolabial fold and buccal regions 
the SMAS continues and envelops the orbicolaris and zy-
gomatic muscles. To the best of our knowledge, this is the 
first study demonstrating that the SMAS is a continuous 
layer from the parotid region to the nasolabial fold. 

  From the functional point of view, the facial muscles 
may be subdivided into somatic and mimic groups. The 
buccinator and masseter muscles are somatic, located in 
a deep plane below the muscular (deep) fascia. Both mus-
cles show osseous cranial and caudal attachments: the 
masseter muscle arises from the zygomatic bone and the 
zygomatic arch, and is inserted on the mandibular ra-
mus; the buccinator muscle arises from the maxilla and 
is inserted on the mandibula; posteriorly, its fibers are at-
tached to the pterygomandibular raphe [Standring et al., 
2005]. Thus, the medial border of the buccinator muscle 
and the medial and lateral borders of the masseter muscle 
show soft tissue attachments and lie close to the submu-
cosa of the cheek. The orbicolaris, levator labii superioris, 
depressor labii inferioris, levator and depressor anguli 
oris and zygomaticus muscles are mimic muscles, in con-
tinuity with the SMAS, very close to the corium-epider-
mis. The orbicolaris muscle is subdivided into the  pars 
peripheralis,  which receives contributions from the buc-
cinator, levator and depressor anguli oris and zygomati-
cus muscles, and the  pars marginalis,  which shows lat-
eral attachments to the modiolus. The other mimic mus-
cles show osseous cranial or caudal attachments, from 
the maxilla and zygomatic bone and from the mandible, 
respectively, whereas medially and laterally they only 
have soft tissue attachments [Standring et al., 2005]. Thus, 
both groups show osseous cranial-caudal attachments, 
but lie between the dermis and the mucosae medially and 
laterally. 

  Our results show that the thickness of the superficial 
and deep fibroadipose connective tissues varies in the dif-
ferent regions, with mean thicknesses of 1.63 and 0.8 mm, 
respectively, in the parotid region, whereas the superficial 
layer is not recognizable in the region of the nasolabial 
fold, and the mean thickness of the deep fibroadipose 
connective layer is 2.9 mm. The fibroadipose connective 
tissue of the face shows morphofunctional organization 
according to the type of adjacent muscle; its superficial 
layer is virtually absent in the nasolabial fold, and the skin 
is closely connected to the mimic muscles, whereas the 
deep layer is almost completely missing and the SMAS 
adheres to the parotid fascia in the parotid region. Thus, 
it may be hypothesized that the amount of superficial fi-

broadipose connective tissue is related to the mimic mus-
cles, whereas the morphology of the deep fibroadipose 
connective tissue is affected by somatic muscles. 

  The morphology of the adipose lobules in the superfi-
cial and deep fibroadipose connective tissues is remark-
able: the lobules in the former tissue are areolar in shape 
(mean circularity factor: 0.75) and represent a plastic sys-
tem, which can adapt the skin to the activity of the mim-
ic muscles. The fusiform lobules (mean circularity factor: 
0.50; p  !  0.05) in the deep fibroadipose connective tissue 
may represent a sliding system for deep somatic muscle 
contraction. In the parotid region, where the somatic 
(deep) muscles are absent, the deep fibroadipose connec-
tive tissue is poorly represented (mean thickness 0.8 mm). 
In the other regions (cheek and nasolabial fold), where the 
masseter and buccinator muscles are located, a sliding 
plane is useful, and the deep fibroadipose connective tis-
sue is well represented (mean thickness 2.9 mm). A fur-
ther sliding plane may be represented by the buccal fat 
pad, composed of a variable, but usually considerable, 
amount of adipose tissue, often encapsulated and form-
ing a biconcave mass, which occupies the interval be-
tween the buccinator and masseter muscles [Bichat, 1803] 
and which is overlain by the parotid-masseteric fascia 
[Standring et al., 2005].

  Standring et al. [2005] described the superficial tem-
poral fascia as a fascial layer which lies in the same plane 
as the SMAS but not in continuity with it, whereas Fer-
reira et al. [2006] considered the superficial temporal fas-
cia, SMAS and platysma as superficial fascia with differ-
ent denominations, depending on the region considered. 
In our study, layered architecture is recognizable in the 
temporal region, as the superficial temporal fascia is lo-
cated between the superficial and deep fibroadipose con-
nective tissue; the vertical and horizontal septa are not 
appreciable. Thus, the SMAS may be considered as the 
facial continuation of the superficial temporal fascia. 

  Face-lifting which requires resuspension of the SMAS 
anterior to the parotid gland is accompanied by the risk 
of facial nerve injury, because the branches of the facial 
nerve that emerge from the anterior edge of the parotid 
gland are exposed when the SMAS is elevated [Wilhelmi 
et al., 2003]. During our dissections, numerous nerve 
branches were found running on the superficial surface 
of the masseter muscle, and microscopy and immunohis-
tochemistry revealed conspicuous nerve bundles in the 
deep fibroadipose connective tissue, whereas small nerve 
fibers and free nerve endings were found in the superfi-
cial tissue, close to the corium. 
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  In most areas of the face, a distinct plane can be surgi-
cally erased deeply to the SMAS. It is continuous with the 
plane between the platysma muscle and the superficial 
layer of the deep cervical fascia. However, Mitz and Pey-
ronie [1976] reported that, at the level of the parotid gland, 
the SMAS appears firmly blended with the superficial as-
pect of the parotid fascia, so that a clear sub-SMAS plane 
is difficult to define. Although the deep fibroadipose con-
nective tissue is very thin, our histological observations 
identified a separation between the parotid fascia and the 
SMAS, due to their different characteristics. In the pa-
rotid fascia, the collagen component prevails, whereas the 
overlying SMAS is rich in elastic fibers and adipose cells. 
Thus, in this region, there are three different layers above 
the parotid gland: (1) capsula propria (mean thickness 170 
 � m), from which interlobular septa penetrate into the 
gland; (2) parotid fascia (mean thickness 408  � m), and (3) 
SMAS, separated by loose cellular tissue (mean thickness 
386  � m) [Thaller et al., 1990; Stuzin et al., 1992; Gosain 
et al., 1993; Ramsaroop et al., 2006].

  These observations support the hypothesis that the 
SMAS is an evolutionary platysma muscle [Thaller et al., 
1990] and that, during the mesenchymal development of 
the soft tissue of the face, the SMAS becomes a fibrous 
structure, representing a central tendon for the perimet-
ric muscles. In fact, our findings show that the SMAS is 
a continuous layer extending from the preauricular re-
gion to the nasolabial fold, presenting a peculiar appear-
ance in the different regions. In the cheek, it appears as a 
multilaminar layer of connective tissue, very close to the 
parotid fascia in the parotid region, and continues in the 
mimic muscles of the zygomatic region and nasolabial 
fold. Thus, it may represent a ‘central tendon’ for coordi-
nated contraction of the mimic musculature of the face, 
being a  mimic-connecting connective plate  ( fig. 5 ). 

  Our morphologic evaluations on subcutaneous tissue 
show two different organizations of subcutaneous fibro-
adipose lobules: those of the superficial fibroadipose con-
nective tissue form a dense polygonal structure, and those 
of the deep tissue have a fusiform appearance. These two 
shapes may impart different viscoelastic properties to the 
superficial and deep layers, being able to adapt their size 
to dynamic variations. This may fit the morphofunction-
al  role  of  fibroadipose  tissue  in  other  regions.  The orbit-
al areolar connective tissue is an important suspensor 
mechanism of the eye, cooperating closely with the other 
orbital structures and forming a functional anatomic en-
tity [Koornneef, 1979]. Retroperitoneal pelvic connective 
tissue may act as a shock absorber, particularly efficient 
in response to sudden increases in abdominal pressure 

[De Caro et al., 1998]. The arrangement of the fibroadi-
pose tissue sheaths of the epineurium of the musculocu-
taneous nerve may be compared to a ‘telescope’, which 
allows harmonic compliance between variations in the 
length of the coracobrachialis muscle with respect to the 
constant course of the musculocutaneous nerve [Macchi 
et al., 2007]. The deep fibroadipose connective layer of 
the SMAS may represent a buffer device with respect to 
deep muscle activity, since it can modulate excessive in-
volvement of facial physiognomy due to the direct trans-
mission of collateral contraction effects during the activ-
ity of the masseter and buccinator muscles (masticatory 
and phoniatric functions) to the overlying cutaneous fa-
cial plane. In addition, the layered architecture of the 
SMAS may be able to modulate harmonic movements to 
the skin through the vertical septa. The subcutaneous tis-
sue of the face forms a three-dimensional network of con-
nective laminae linking the SMAS to the dermis and deep 
muscles. These laminae connect adipose lobules of vari-
ous sizes within the superficial and deep fibroadipose 
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  Fig. 5.  Schematic drawing showing the location of the mimic con-
necting plate (MCP) and adjacent muscles.                                         
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connective tissues, i.e. a 3-D network which transmits 
and modulates muscle contractions to the skin. Changes 
in the quantitative and qualitative characteristics (type of 
collagen and elastic fibers) of the fibroadipose connective 
system may explain the ptosis of soft facial tissues during 
aging due to loss of its viscoelastic properties.

  The anatomy of the subcutaneous tissue of the face is 
of renewed interest, since new minimally invasive tech-
niques have been established in cosmetic surgery. In fact, 
through small cheek skin incisions, suspension sutures, 
composed of hooks or cones, may be introduced by a tro-
car into the subcutaneous tissue from the temporal region 
to the cheek, and cranially pulled and anchored to the 
deep temporal fascia. The advantage of this technique is 
the possibility of pulling the cheek subdermis, elevating 

sagging skin, and restoring or enhancing a patient’s facial 
appearance by means of vertical traction without any 
bloody dissection that cuts fibrous septa and ligaments 
and disarranges the sophisticated 3-D architecture of the 
subcutaneous tissue [Isse, 1997; Ramirez, 1998, 2001]. Our 
findings may be useful in validating the anatomic basis of 
these new mini-invasive techniques and their long-term 
clinical results, and in analyzing changes in the fibroadi-
pose connective cheek system during the aging process.
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