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THE EXISTENCE OF CERVICAL SMAS – ANATOMIC AND FUNCTIONAL STUDY (Abstract): 
The existence of a cervical musculo-apneurotic system (SMAS) is known and used in modern 
surgical practice. There are uncertainties in diffrent aspects regarding the morphology and func-
tional anatomy of cervical SMAS. Our study, conducted on 12 anatomical specimens and 10 patients 
provides data about this anatomical entity and its extensions at the face. The microscopic analysis 
of the cervical SMAS shows similarities to those of the facial regions, especially because the two 
structures have a common embryonic origin. The direct applicability of the results in cer vical 
rejuvenation surgery compels us to continue to study this particular anatomical structure. Key-
words: CERVICAL SMAS, CERVICAL LIFTING, FACIAL SMAS

INTROducTION
Knowing and understanding subcutaneous 

layers in different regions of the neck is impor-
tant in various surgical specialties. The super-
ficial musculo-aponeurotic system (SMAS) is a 
guiding structure for the plastic surgeon.

In this paper we aim to achieve a precise 
picture of the morphology and functional anat-
omy of the cervical SMAS.

At the head and neck, the superficial fascia 
does not have a role of separation between 
superficial muscles and skin regions, but a role 
of cohesion, linking them to the skin.

Other studies (1), made by dissections on 
fresh cadavers, correlated with topographic his-
tology and comparative anatomy, revealed the 
presence of SMAS as a distinct fibromuscular 
layer, consisting of the platysma muscle, the 
parotid fascia and the fibromuscular layer that 
covers the cheek.

Most studies confirm that cervical SMAS 
belongs to cervico-cephalic fascia (2) and is 
tensioned as follows: superior by temporal, 
frontal and orbicularis oculi muscles, inferior 
by platysma muscle, posterior, it adheres to the 
tragus and the mastoid process.

SMAS covers the mimic muscles that adhere 

to it and comes in deep relationship with the 
facial nerve (3 ,4, 5).

Most SMAS studies in the literature focus 
on its facial segment. Both the cervical and 
facial segment of SMAS are functionally and 
morphologically interrelated. This is due to 
their intrauterine development, which is in close 
concordance.

Face development is a staged dynamic pro-
cess that begins with the formation in the future 
brain of neural crest cells and their further 
migration to form together with mesodermic 
cells the facial primordia. Embryology of su-
perficial facial and neck planes shows that the 
development of mimic muscles, superficial and 
profound adipose tissue, facial nerve and pa-
rotid gland are the result of divergent migra-
tory movements and confluences.

In the embryo 16-17 mm long (middle of the 
6th week), the superficial layer of the second 
arch mesenchyme is divided into four laminae: 
one occipital that gives rise to occipital, poste-
rior auricular and posterior major rectus capi-
tis muscles; one cervical that gives rise to 
cervical part of platysma muscle; one man-
dibular that gives rise to depresor labii inferio-
ris, mentalis, rizorius, depresor anguli oris, 
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inferior part of orbicularis oris and sometimes 
to buccinator and levator anguli oris muscles; 
one temporal that gives rise to superior auricu-
lar muscle at the end of this period.

An embryological study (6) describes that 
superficial mimic muscles developed from reg-
ular premuscular condensations. The same re-
searcher described laminae of 20-23 mm of 
maximum length, in cervical, mandibular, in-
fraorbital, temporal and occipital regions, joined 
by a continuous, thick layer. Other 26 mm lam-
inae have been described continuously between 
cervical, mandibular and infraorbital regions. 
Superficial muscles quickly differentiated, rang-
ing in thickness from 26 to 37 mm, and plas-
tysma muscles developed from cervical laminae 
and mandibular extension. Other studies on 
human fetuses (7) describe the continuity of the 
platysma muscle with the superficial fascia of 
the parotid region, and some of these research-
ers conclude that SMAS can only be described 
in the parotid region where is a continuation of 
platysma muscle (8). 

The development of the mimic is succes-
sive: in the 7th week, the 26cm embryo develops 
major zygomatic muscles, depressor anguli oris, 
buccinator, frontal and minor zygomatic mus-
cles, in week 8, develops orbicularis oris muscles, 
levator anguli oris, orbicularis oculi muscles, 
in the 9th week, develops the anterior auricular 
muscles, corugator supercilii, occipital, facial 
part of the platysma muscle, levator labii supe-
rioris.

Gasser (9) systematizes the developmentary 
stages of cervicofacial muscles. At the 4.2 - 6.5 
mm embryo, the second pharyngeal arch begins 
to become denser, but does not divide into 
distinct muscle masses. In the 8-20 mm em-
bryo, the early myoblasts extend from the su-
perficial part of the arch to the temporal, oc-
cipital, cervical and mandibular regions. The 
profound premuscular condensation in each arch 
will become the stapedius muscles, the poste-
rior fascicle of digastric and the stilohioidian 
muscles. The infraorbital lamina and occipital 
platysma appear in the 20-23 mm embryo. Su-
perficial muscles quickly differentiate into the 
26-37 mm embryo. In the 41 mm embryo, most 
of them are made up of myoblasts. Beginning 
with the 80 mm embryo all muscles contain 
myotubes in their final position. In the 80-140 
mm embryo the myotubes begin to form young 
muscular fibers, and from 140 to 360 mm (in 

term) the muscles dimensionally grow and get 
the definitive attachments.

The common development of facial struc-
tures with the superficial anatomical structures 
in the anterior cervical region explains the com-
mon pathophysiological mechanisms that con-
tribute to appearing of the aging phenomenon.

Thus, we can discuss about a phenomenon 
of neck aging, in close causal and temporal 
correlation with that of the face.

In this manuscript we aim to highlight the 
regional, morphological and functional charac-
teristics of the cervical SMAS in order to esta-
blish the clinical applicability of this concept.

MATERIALS ANd METhOdS
The superficial cervical musculoaponeurotic 

complex has been studied through thorough 
dissections. The results of the anatomical study 
were correlated with those of the histological 
study, conducted on the same lot of study.

I. Anatomical study
The study was conducted on 24 formalized 

hemifacials of the “Ion Iancu” Institute of Anat-
omy, “Grigore T. Popa” University of Medicine 
and Pharmacy Iasi. On the formolized speci-
mens it was performed a thorough dissection 
of the cervical region, layer by leyer and it was 
made the discovery of the cervical branch of 
the facial nerve.

After we revealed the fascial, adipose and 
muscular planes as well as the ligament fixation 
structures, we highlighted the arrangement of 
the superficial fascia in the suprahyoid and in-
frahyoid regions.

II. histological study
For the study of cervical SMAS we col-

lected all the soft parts from suprahyoid and 
infrahyoid regions, from the skin to the pretra-
heal fascia. The sectioning was perpendicular 
to the surface of the epidermis in order to to 
be able to follow the correct sequence of the 
planes. The collecting of these tissue samples 
was performed both from patients that under-
went surgery and from anatomical specimens.

III. clinical study
Clinical study was conducted on a group of 

10 patients admitted in Orromaxillofacial Clinic 
(3 patients) and in Plastic Surgery Clinic (7 
patients) of “St. Spiridon” Clinical University 
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Hospital, Iasi. The patients were hospitalized 
for surgery procedures on submandibular glands 
and for hyperextended facial lifting. We used 
for this study surgical fragments represented by 
the excess of the superficial layers and the deep 
fascia. Each of them signed an informed con-
sent.The collected specimens were processed 
by paraffin technique and stained with special 
techniques for muscular and connective tissue 
(Szekely, Van Gieson).

This study followed the principles outlined 
in the Declaration of Helsinki.

RESuLTS
Our study demonstrates the presence of a 

superficial musculo-fascial leyer in cervical re-
gion. 

I. Results of the anatomic study 
The superficial fascia of the neck forms the 

anterior layer of the platysma fascia. Under the 
menton it forms the anterior leyer of the sub-

mandibular gland capsule (fig. 1).
At the level of the external oblique line of the 

mandible, the superficial fascia of the platysma 
muscle continues with the regional superficial 
fascia, part of the facial SMAS (fig. 2).

Apart from the fact that the existence of 
cervical SMAS assures the support of superfi-
cial tissues at this level, it also forms portvas 
and portnerves canals. The vascular structures, 
in particular, but also the nervous structures 
that cross the neck superficially to platysma 
muscle, will be channeled into a subdivision of 
the superficial muscle fascia (fig. 3).

The subcutaneous adipose layer in the sub-
mental and submandibular regions continues with 
the facial leyer at the junction between the cer-
vical and facial superficial fasciae (fig. 4).

II. Results of the clinical study 
During the surgical interventions in the cer-

vical region, there was found a continuous su-

fig. 1. The superficial fascial planes of the submandibular triangle 
with the superficial layer of the submandibular capsule marked by the arrow and the adipose 

fossa between the anterior fascicles of dygastric (encircled).

fig. 2. SMAS Adhesion to the junctional cervicofacial area that  
to the gonion in the left image; the cervical (PC) and facial (PF) portions 

of the platysma muscle and its fascia. Dissection specimen.
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perficial musculo-fascial layer in all the ante-
rolateral areas of the neck (fig. 5).

This musculofascial complex is represented 
by the platysma muscle and its superficial fas-
cia, comprised in two adipose layers. 

III. Results of the hystological study 
In the cervical regions, the SMAS structure 

is less complex because of the existence of 
platysma muscle, a large muscle with long fib-
ers extended to the face, which in embryonic 
development has dimensionally decreased com-
pared to great mammals. 

Its large-sized fibers (fig. 6 and 7) are dis-
posed only longitudinally, being connected to 
each other by well-organized conjunctive tissue 
fascicles. Above SMAS and infra-SMAS fi-

brous tissue layers are well represented and are 
parceled by connective tissue tracts in well-
defined areas.

dIScuSSION
The most common practical implication of 

the superficial layers of the neck is in facelift. 
Cervical aesthetics combines the appearance of 
a well-defined jaw line, an appropriate cervi-
comental angle, and visible shapes of sterno-
cleidomastoid muscles and trachea (10, 11, 12). 
In contrast to the ideal features are: excess adi-
pose tissue, skin, important relaxation of neck sus-
pension structures and unfavorable skeletal fea-
tures such as micrognathia and hyoid malposition.

Subcutaneous adipose tissue should be rep-
resented in a precise amount to create smooth 

fig. 3. Inside SMAS branch of the facial artery, 
with cervical origin. Dissection specimen. fig. 4. Homogeneous facial fat at the limit of 

continuity with superficial cervical adipose tissue. 
Macroscopic image enlarged at 12/1.

fig. 5. The submandibular lodge in which the gland was surgically removed; 
superficial fascia (FS), adipose layer anterior and under the fascia (SAPIF), 

deep fascia (FP). Surgical specimen.
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outlines and transitions from one structure to 
another. Platysmal strips, wrinkles and skin 
folds should be removed. 

The more a patient has an anatomy closer 
to the aesthetic ideal, the easier it is to predict 
the outcome of a reconstructive surgery.

Excess fat tissue leads to the appearance of 
a “hard” neck and involves particular difficul-
ties in cervical lifting surgery.

The subcutaneous cervical adipose layer dif-
fuses superiorly, in platysma leyer in all the 
cervical region. Between the anterior fascicles of 
the digastric muscle is another layer of adipose 
tissue covering the two miliohioid muscles.

Any of these layers of adipose tissue may 
become gravitationally displaced with the de-
crease in the tonus of the platysma muscle and 
the weakening of the mandibular ligament.

High cutaneous laxity associated with sub-
cutaneous fat accumulation can cause “turkey” 
neck deformation (13).

In the lower part of the face, the SMAS dis-
section allows the unitary lifting of the skin, 
subcutaneous tissue and platysma muscle. In 
the middle of the face, the deep subcutaneous 
plane extends above the orbicularis oris and 
zygomatic muscles, independent of the zygo-
matic fat ped. Therefore, through the SMAS 
dissection, the skin, the subcutaneous tissue, 
the zygomatic fat ped and the platysma muscles 
can be raised unitarily.

The most acute interpretation problems raised 
the controversial existence of the superficial 
cervicofacial musculofascial system, our study 
attempting to clarify its anatomical features.

Platysma and lower facial muscles are cov-
ered by a conjunctive layer that can be equated 
with the superficial fascia. It behaves identi-
cally to the mammary gland fascia or to the 
dartos muscular fascia of the scrotum or major 
labia and could be named the superficial mus-
culo-fascial system. 

fig. 6. Periorbital SMAS, with dense collagen fibers, of medium size, 
disposed longitudinally. Col. Van Gieson, Ob. 60x

fig. 7. Parallel muscular striated fibers of the platysma muscle, 
directed to the angle of mouth. Col. Szekely, ob. 60x.
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SMAS is an anatomic entity made up of a 
fibromuscular layer covering the mimic muscles 
and parotideomasseric fascia, but also a surgi-
cal entity because it is an important landmark 
in facial reconstructions. In addition, the platy-
sma - SMAS – superficial temporal fascia - 
frontal – galea aponeurosis - occipital repre-
sents a functional unit that defines individual 
facies (14).

Superficial fibrous tissue is crossed by ver-
tical fibrous formations that connect the deep 
dermis to the superficial part of SMAS.

The profound fibrous layer has oblique ori-
ented fibrous septae, which connect the deep 
face of SMAS to the deep fascia. The intercon-
nection of SMAS through fibrous septa from 
the above and underlying layers creates a 3D 
network that modulates the transmission of 
muscle contraction to the skin (15).

Anatomical and surgical dissection in adults 
shows that platysma muscle continues with fa-
cial SMAS (14). In the parotid region the plat-
ysma fascia continues with the superficial fascia 
of the region. This coincides with describing 
the development anatomy in the specialty lit-
erature. (16, 17, 18). SMAS was considered a 
fibrous degeneration of the platysma muscle 
(19, 20) or an extension of the cervical super-
ficial fascia (21).

The platysma muscle is the subject of sig-
nificant morphological variations in terms of 
its thickness, interleaving in connective tissue 
and its enlargement. It may reach up to the 
zygomatic arch or even to the orbicularis ocu-
li muscle (22).

The modern techniques of cervicofacial or 
cervical rejuvenation are based on anchorage 
techniques of the platysma muscle at the tyma-
panomastoid fascia. This structure is the facial 
extension of the platysma fascia, also known as 
Lore’s fascia. Cervical lifting techniques based 
on the existence of cervical SMAS structure are 
combined with dissection above or under the 
platysma muscle. The technique that involve 
the partial resection of the anterior fascicle of 
digastric muscle combined with the restoration 
of the platysmal strips and platysmoplasty al-
lows the reconstruction of ptotic neck aesthetics 
in a single procedure (23, 24).

Our results coincide with those in the litera-
ture by the fact that the platysma muscle appears 
from the cervical lamina and the mandibular ex-
tension. Its evolution is very variable, occupying 
the lower part of the parotid and cheek regions.

cONcLuSIONS
Our study brings important data on the dis-

position of the superficial musculo-apneurotic 
system of the neck. The continuity of the plat-
ysma fascia with the superficial fascia of the 
face explains the superior results of the modern 
cervicofacial rejuvenation techniques. The ex-
tension of adipose tissue from around the plat-
ysma to the face explains the migratory possi-
bility of inflammatory, infectious or tumoral 
processes between the two regions. We intend 
to continue the cervical SMAS study by per-
forming more dissections in younger corpses 
and modern imaging techniques, such as func-
tional MRI.

REfERENcES
 1. Thaller SR, Kim S, Patterson H, Wildman M, Daniller A. The submuscular aponeurotic system (SMAS): 

a histologic and comparative anatomy evaluation. Plast Reconstr Surg, 1990, 86(4):690-696.
 2. Mitz V, Peyronie M. The superficial musculoaponeurotic system (SMAS) in the parotid and cheek 

area. Plast Reconstr Surg, 1976, 58:80-88.
 3. Hînganu D, Scutariu MM, Hînganu MV. The existence of labial SMAS — Anatomical, imaging and 

histological study. ANNALS OF ANATOMY-ANATOMISCHER ANZEIGER, 2018, 218: 271-275. 
https://doi.org/10.1016/j.aanat.2018.04.009.

 4. Francu LL, Hinganu D, Hinganu MV. Anatomical evidence regarding sustentaculum facies. Rom J 
Morphol Embryol, 2013; 54(3 Suppl): 757–761.

 5. Scutariu MM, Hinganu D, Macovei G, Hinganu MV. Anatomical and functional organization of the 
muscular aponeurotic cervicofacial system. Romanian Journal Of Oral Rehabilitation, 2018, 10(4):186-
192.

 6. Gasser RF. The development of the facial muscles in man. American Journal of Anatomy, 1967, 
120(2):357–376.

 7. Zigiotti GL, Liverani MB, Ghibellini D. The relationship between parotid and superficial fasciae. Sur-
gical and Radiologic Anatomy, 1991, 13(4):293–300. 



221

The Existence of Cervical SMAS – Anatomic and Functional Study

 8. Gardetto A, Dabernig J, Rainer C, Piegger J, Piza-Katzer H, Fritsch H. Does a superficial muscu-
loaponeurotic system exist in the face and neck? An anatomical study by the tissue plastination tech-
nique. Plast Reconstr Surg, 2003, 111(2):664-672.

 9. Gasser RF. The development of the facial muscles in man. Am J Anat, 2005, 120(2):357-375.
 10. Giampapa VC, Di Bernardo BE. Neck recontouring with suture suspension and liposuction: an al-

ternative for the early rhytidectomy candidate. Aesthetic Plast Surg 1995, 19 (3) 217-223.
 11. Liu TS, Owsley JQ. Long-term results of face lift surgery: patient photographs compared with patient 

satisfaction ratings. Plast Reconstr Surg, 2012, 129 (1): 253-262.
 12. Hînganu MV, Hînganu D, Cozma SR, Asimionoaiei-Simionescu C, Scutariu IA, Ionesie DS, Haba 

D. Morphofunctional evaluation of buccopharyngeal space using three-dimensional cone-beam com-
puted tomography (3D-CBCT). Annals of Anatomy, 2018, 220: 1–8; https://doi.org/10.1016/j.aanat. 
2018.06.008.

 13. Fedok FG, Chaikhoutdinov I, Garritano F. The difficult neck in facelifting. Facial Plast Surg., 2014, 
30(4):438-450. 

 14. Hinganu D, Stan CI, Taranu T, Hinganu MV. The anatomical and functional characteristics of pa-
rotid fascia. Rom J Morphol Embryol 2017, 58(4): 1327-1331.
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