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ABSTRACT
The aging process causes significant changes to the face. Rhytidoplasty is a surgical pro-
cedure aimed at treating such changes. Understanding essential aspects of facial anatomy
(including high-risk areas and the importance of the superficial muscular aponeurotic sys-
tem), existing surgical techniques and potential major complications is crucial in order to
recommend and conduct this procedure successfully. In order to meet increasing patient
demands for ever improving outcomes, physicians must use adjuvant techniques.This arti-
cle addresses these fundamental concepts, which are considered essential in rhytidectomy,
emphasizing the potential benefit of a multidisciplinary approach involving dermatology
and plastic surgery.
Keywords: rhtidoplasty; surgery, plastic; skin aging.

RESUMO

O envelhecimento traz mudanças marcantes na face. A ritidoplastia é cirurgia que busca combater
essas alterações. Aspectos essenciais da anatomia da face, incluindo as zonas de perigo da face e a
importância do sistema musculoaponeurótico superficial (SMAS), as técnicas cirúrgicas existentes e as
principais complicações são fundamentais para indicação e para o êxito cirúrgico.A crescente deman-
da dos pacientes por melhores resultados impõe desafios. O uso de técnicas adjuvantes representa, por-
tanto, abordagem complementar de valor estratégico. O presente artigo aborda esses fundamentos con-
siderados essenciais na ritidoplastia, enfatizando o potencial benefício de uma abordagem multidis-
plicinar envolvendo a dermatologia e cirurgia plástica.
Palavras-chave: ritidoplastia; cirurgia plástica; envelhecimento pele.
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INTRODUCTION
One of the great challenges in cosmetic surgery is the

treatment of facial aging. Understanding the physiology of
aging, including anatomical variations that happen over time, is
an important prerequisite to surgical success. The surgeon's
experience is also crucial for the success of rhytidoplasty.

Facial aging is complex and occurs from the osseous plane,
with perceptible reabsorption mainly in the orbital and malar
margins in the alveolar level, extending to the most superficial
planes with the involvement of the ligamentar, musculoaponeu-
rotic, subcutaneous and tegumentary tissues.1

For instance, the osseous volume reduction in the orbital
edges and the soft parts’ flaccidity encourages the herniation of the
orbital fat pads and the alteration of the fat in the malar region,
which deepens the nasogenian sulcus.Another example is the soft
parts’ sagging in the inferior third of the face and neck region,cau-
sing the loss of the cervico mandibular contour (Figure 1).2

Intrinsic and extrinsic characteristics – determined by the
individual's genetics, and by factors such as exposure to the sun,
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smoking, ionizing radiation – determine the intensity of the
alterations involved in facial aging.3 In the process of cellular
maturation, the epidermis is altered, which triggers a cellular
disorganization that affects the layout of its layers. Atypias are
then found, the thickness decreases and the skin becomes more
irregular. In the dermis, the collagen fibers become less intense
and the elastic fibers degenerate, causing the dermis to thin.4

Alterations in the facial fatty tissues also take place and are eas-
ily verified in the malar fat and in the infra-palpebral fat pads.V 

Regarding the muscle fibers, the orbicular muscle of the
eye becomes atrophic and ptotic with age.5 In addition, the
muscles used for facial expressions become shortened and thic-
kened, interfering with the fat layout and causing a more rigid
facial expression. With the aging process, the increase of the
musculature’s tone  is also verified.6,7

There are a great number of facial alterations resulting
from aging, making any attempt of ad integrum restitution con-
siderably challenging. Surgical alternatives used in rhytidoplasty,
in addition to the benefits of adjuvant techniques, will be dis-
cussed. Rhytidoplasty is known by several names, including
rhytidectomy, meloplasty, facial lift, lift, and facial rejuvenation
surgery.8

BRIEF HISTORICAL OVERVIEW 
From antiquity, Egyptian, Greek and Romans looked for

methods to lessen the signs of facial aging.9 So-called facial reju-
venation surgery does not have a precise date of inception, and
has a very controversial first performance.8 Perhaps the first sur-
gical description of scientific character is attributed to Passot, in
1917, with the first article on the subject written by Von
Hollander.V It is interesting to note the high degree of discri-

mination and the negative connotation then linked to the pro-
cedure; physicians were criticized for prioritizing financial inte-
rests and patients were said to be excessively vain. 10 The first
techniques described consisted of skin resections in the pretra-
gal (pre-auricular) region. Results were deemed meagre and
with only short-lasting improvement, sometimes with the enlar-
gement of the scars.8

In the first half of the 20th century, advances in the techni-
que included the incorporation of new methods for treating
facial aging. In 1921, Joseph suggested widening the incision to
extend from the temporal to the pre-auricular region, rounding
the earlobe and ending in the mastoid area. In 1932 Malignac
described the first attempt of fat and skin resection in the sub-
mentonian region as an adjuvant alternative to conventional
rhytidectomy. In 1948, Padgett and Stepheson described the
combination of the submentonian lipectomy with the platysmal
bands plicature in the middle line. The correction of glabellar
wrinkles through the resection of the corrugator muscles was
described by Pierce in 1947. Eduards suggested the definitive
treatment of frontal wrinkles using a method of bilateral tempo-
ral neurotomies.11

The mid-1960s surge in demand for rhytidoplasty spurred
a great number of scientific publications and stimulated scienti-
fic interest and rigor in this surgery. 10 The cervicofacial fat pli-
cature was carried out by González-Ulloa as an auxiliary treat-
ment in rhytidoplasty. 12 In 1967, Pitanguy described modifica-
tions and enhancements in the technique, with incisions that
follow the contours of the tragus’s anterior region and pass
above the retroauricular crease. Another modification was the
rotation and suspension of the supra-auricular flap, reducing the
elevation of the base of the hair.13

Skoog is considered a great innovator in rhytidectomy. In
1968,he developed a flap to elevate the platysma of the neck region
and lower third of the face.This sub-platysmal flap offered advan-
tages such as longer-lasting results due to the traction exerted from
deeper structures. 14 This technique was published in 1974. 14,15

In the 1970s, several surgeons, such as Aston,
Guerrerosantos, Connell and others, contributed to the deve-
lopment of the technique with an approach that focused on the
treatment of the platysmal muscles. 10

Another fundamental contribution to the development of
rhytidoplasty entailed from a deepening understanding of the
relevant anatomy. In 1976, Mitz and Peyronie described the
superficial muscular aponeurotic system (SMAS) in a very con-
sistent way, including radiological and anatomopathological stu-
dies (see below for more detail). Its close relationship with the
platysmal musculature was demonstrated.This was a very valua-
ble discovery, for it corroborated the importance of that plane
in performing deep flaps in rhytidoplasty. 16

In 1977, Owsley published the first study demonstrating
the benefits of SMAS in rhytidoplasty. 17 Since then, with a bet-
ter anatomical understanding of the SMAS and the implications
for the final surgical result, the use of the SMAS during this sur-
gery was consolidated. Eminent plastic surgeons, such as
McKinney,18 Pitanguy,19 Stuzin, 20 Baker, 21 Hamra, 22 Ramirez 23Figure 1 – Changes in the face due to the aging process (effects shown by

red vectors)



Surg Cosmet Dermatol. 2010;2(4):305-14.

Rhytidoplasty 307

and Mendelson, 24 contributed decisively to the developments of
the technique by proposing new approaches that included other
procedures combined with rhytidoplasty.

ANATOMY
SMAS      

An important anatomical structure called the cellular
membrane 25 was already known before the 19th century. In
1859, Gray named it the subcutaneous superficial fascia. Mitz
and Peyronie, residents supervised by the renowned French plas-
tic surgeon Paul Tessier, described a subcutaneous superficial fas-
cia, which included the platysma’s musculature that merged into
the parotid fascia’s external surface.They named it the SMAS.16,25 

The SMAS included the platysma musculature in the neck
and malar regions.Anteriorly, the SMAS becomes thin and ends
covering the muscles of facial expression. Laterally, the SMAS
merges into the parotid capsule. Superiorly, the SMAS ends
above the zygomatic arch, joining the temporal superficial fas-
cia.25 This structure is of paramount importance for carrying
out rhytidectomy.

MUSCLES OF FACIAL EXPRESSION 
The muscles that formulate facial expressions can be divi-

ded into superficial and deep.The superficial layer includes the
major and minor zygomatic muscles, the levator labii superioris
muscle , the risorius, and the depressor muscle of the angle of
the mouth – in contact with the orbicular muscles of the mouth
and eye.The deep layer is comprised of the levator angulis oris
muscle , the buccinator, the depressor muscle of the lower lip,
and the mentalis muscle.25

SUPPORT LIGAMENTS OF THE FACE 
The facial fat and skin receive support from the muscular

fascia, however the subcutaneous fat depends on the presence of
osteocutaneous ligaments (called support ligaments) that cross
the dermis in the direction of the periosteum in certain areas.
The most prominent are the zygomatic, parotid, mandibulocu-
taneous and the zygomatic-cutaneous (malar membrane).Along
the jaw’s border there is a membrane called the mandibular sep-
tum that separates the fat of the central portion of the face from
that of the neck region.26

INNERVATION AND DANGER ZONES 
The facial nerve is the seventh cranial pair. It surfaces in the

stylomastoid foramen.When passing through the parotid gland,
it becomes separated into superior and inferior branches, and
distributes into the facial muscles.25

Most individuals have an arch shaped innervation connec-
ting the facial nerve’s superior and inferior branches, which
helps protect against neurological damage resulting from trau-
matic events such as surgery. However, the frontal sub-branch of
the superior branch and the mandibular sub-branch of the infe-
rior branch are terminal and devoid of parallel innervation, and
are therefore more prone to suffer permanent neurological
lesions.27 

Three nerves are involved in the sensory innervation of the
central portion of the face and the auricular pavilion.The auri-
culotemporal nerve sends superficial branches to the pre-auri-
cular portion.The great auricular nerve, arising from the cervi-
cal plexus, innervates the inferior portion of the auricular pavi-
lion, and the small occipital nerve innervates the superior por-
tion of the ear.25

It is very important to recognize the facial regions (known
as danger zones) that are more prone to neurological damage
during surgery (Figure 2). During facial surgery, deeper facial
dissection involves a greater risk of neurological damage.25

Therefore it is important to understand the danger zones and to
recognize potential individual anatomical differences (Table 1).

The damage of the main branches of the facial nerve, espe-
cially when closer to their points of surfacing in the face, can
cause serious (sometimes irreversible) facial deformities. In cer-
tain situations, even though recovery of the muscular function is
achieved, the contracture and shortening of the muscles can
yield permanent damage to the faciae. In turn, the interruption
of sensory nerves can result in paresthesia, dysesthesia and even
permanent pain.27

Another anatomic reference, instrumental in determining
the location of the accessory nerve, is the Erb’s point. It is loca-
ted 6cm below the middle point between the mastoid apophy-
sis and the angle of the jaw.Another way to estimate its location
is to use the horizontal imaginary line that passes over the
thyroid prominence.The accessory nerve is 2cm above or below
that line, in the sternocleidomastoid muscle’s posterior border.
The lesion of that nerve will cause the loss of motor function of
the trapezoidal muscle, paresthesia /dysesthesia of the upper

Figure 2: Danger zones of the face (the circles indicate the mandibular and

temporal nerves’ higher risk areas)

temporal branch
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arm, drooping shoulder and the inability to lift the shoulder
more than 80º. 27,28 

INCISIONS
The scar resulting from the surgical incision should be as

discreet as possible. The use of less visible sites, with greater
“camouflage” potential, such as the scalp and the limits of the
facial aesthetic zones, enhances the final aesthetic result.

In rhytidoplasty, there are two incision variations in the
pre-auricular area (Figure 3).The pre-tragal incision is the pre-
ferred route in patients with a very dense beard, for it avoids the
transfer of the flap’s hair threads to the tragus region.
Furthermore, this option reduces the risk of distortion of the
tragus induced by the traction or elevation caused by the flap. In
turn, the post-tragal incision is a good option for patients that
have uniform skin coloration and no beard.25

Posteriorly, the function of the mastoid incision is to allow
the removal of the excess skin from the neck region (Figures 4
and 5). The size of the incision in such topography is directly
proportional to the amount of excess skin (patients requiring
less skin removal will have smaller incisions).25

Another important aspect is the vertical advance of the
flap.Vertical traction, rather than horizontal, reduces the size of
the incision. Notwithstanding, it is important to avoid the for-
mation of vertical cutaneous bands resulting from insufficient

incisions. In such cases, the prolongation of the incision can be
made towards the occipital region of the scalp or towards the
posterior cervical hair line.25 The tension level is a decisive fac-
tor for the final result: the larger the tension, the greater the
chance of a widened, hypertrophic and unattractive scar.

PLANES / TECHNIQUES USED IN SURGERY 
SUBCUTANEOUS RHYTIDOPLASTY

Subcutaneous rhytidoplasty can be used as a starting point.
Widely used in the past, it involves the detachment of the cuta-
neous flap above the temporal region’s, the platysma, the malar
region on the parotid fascia (Figure 6) and the sternocleidomas-
toid muscle, with cephaloposterior rotation and advancement,
with exeresis of the surplus skin to correct the ptosis.29

This technique has limitations, since the skin under tensio-
nal stress deforms and settles, yielding only short-term results
results. Furthermore, it does not correct the fat and musculoa-
poneurotic ptoses. It has restricted indication for thin patients
and those without sagging in the remaining soft parts.30 

SMAS TECHNIQUE 
The identification of the anatomy and functionality of the

SMAS marked a new era for facial surgery.The detachment of
the SMAS above the parotid fascia, and the traction, elevation
and tightening of the structures increases the surgery’s efficien-
cy (Figure 7).15
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Nerve Relationship to SMAS Location Associated lesion

Great auricular Behind the 6.5 cm below the external ear canal Paresthesia/dysesthesia of the lower two 

thirds of the ear, malar and adjacent neck 

region

Facial nerve’s Underneath the Below the imaginary line passing 0.5 cm Paralysis of the face

temporal branch  below the tragus and 2 cm below 

the supercilium laterally

Facial nerve’s mandibular Underneath the Middle part of the mandible, 2 cm Paralysis of the lower lip

marginal branch  behind the oral commissure

Facial nerve’s zygomatic Underneath the Triangle formed by the malar prominence, Paralysis of the upper lip and cheek

and buccal branch  the mandible’s angle posterior border,

and the oral commissure

Supraorbital and Anteriorly to the Superior orbital border, above the Paresthesia/dysesthesia of the face, upper

supratrochlear midpupillary line eyelid, dorsum of the nose, and scalp

Infraorbital Anteriorly to the 1 cm below the inferior orbital border, below Paresthesia/dysesthesia of the lateral

the middle part of the opening of the iris part of the nose, cheek, upper lip,

and lower eyelid

Mentonian Anteriorly to the Middle portion of the mandible, below 

the second premolar tooth Paresthesia/dysesthesia of the lower 

lip and chin

Table 1 – Danger zones of the face and respective innervations
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With a curved cutaneous incision in the temporal region,
descending to the posterior-tragal and mastoid pre-auricular
skin, extending to the scalp slightly above its implantation, 31 a
wide cutaneous flap detachment is carried out exposing the
fatty tissue and SMAS that, appropriately dissected, can be pul-
led in several directions. Its fastening allows the correction of
ptosis and facial repositioning (Figure 8), and the removal of the
surplus skin without tension.32

In order to better correct the nasogenian crease and repo-
sition the malar region, the SMAS dissection should extend
beyond the parotid fascia, up to the major and minor zygoma-
tic muscles and deep ligaments; this allows these structures and
the malar fat to be stretched and secured. Although extended
SMAS rhytidoplasty can affect change in a larger area, there is a
greater risk of nervous lesion, especially in the zygomatic and
buccal branches.20

The SMAS plicature is an alternative approach, with no
deep dissection (Figure 9). This technique is effective in thin
patients with little sagging and ptosis of the fatty soft tissues, or
as a secondary surgery after the SMAS has already been mani-
pulated and there is no neck flaccidity.The approximation of the
SMAS surface and its fastening allows the filling of the malar
region through the apposition of the surfaces, improving its
volume and contour.33

SUBPERIOSTEAL APPROACH
The subperiosteal approach can be used in patients who

present ptosis of the structures of the middle third of the face,
yet without sagging of the soft parts. By detaching the whole
malar region in a subperiosteal plane through the superficial
temporal fascia, the tissues are anchored and fastened to the
deep temporal fascia in the opposite direction to the ptosis; the
malar tissues are repositioned as a whole,mainly in a medial pro-
jection.34

This approach can be carried out either separately or in
combination with the detachment of the cutaneous flap and
treatment of SMAS. In secondary or tertiary surgeries without

sagging of the soft tissues, the simple elevation of the tissues as
a whole is effective.There is the disadvantage of a longer lasting
edema due to the greater trauma. Ectropion can also occur
when combined with blepharoplasty.35

Techniques can also be combined. The deep composite
rhytidoplasty suggested by Sam T. Hamra22 is an example. In this
procedure, the SMAS dissection is carried out in the deep mid-
dle third of the face, and the orbicular orbital and zygomatic
muscles and malar fatty tissue are repositioned.The detachment
of the flap in the inferior third is subcutaneous, on a more
superficial plane, where its traction corroborates the cervico
mandibular delineation. The author states that the results are
attractive and render the grounds that the treatment of facial
aging is meticulous; each plane is approached separately.22

Moreover, variations in the extension of the cutaneous incision
can occur. Mini facelifts, which are indicated when there is no
cervical sagging to be corrected, require smaller incisions.
Another variation is an incision in the shape of a peninsula in

Figure 3 – Pre-auricular incision Figure 4 – Preparation of the posterior flap

Figure 5 - Traction in the flap’s posterior portion (the arrows show the 

traction vectors and the effects in the cervico mandibular contour)
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the sideburn, used mainly in secondary rhytidoplasty, which
allows the vertical elevation of the skin without distorting the
facial hair. This technique avoids the stigmatization caused by
the traction, which could produce an beheading appearance of
the type.There is no ideal technique among those discussed.The
safest and most efficient method should be determined by an
assessment of the individual patient’s requirements.

VIDEOENDOSCOPIC RHYTIDOPLASTY 
Videoendoscopic rhytidoplasty was developed in the early

1990s by Keller and Ramirez.36 In Brazil, Graf and colleagues
demonstrated their experience in the treatment of the frontal
and medial regions using videoendoscopy.37

The use of the endoscope allowed the surgeon to use
minimal incisions to access  the areas to be treated36,37 combined
with a greater magnitude in the visualization of the image.This
combination reduced the risk of nervous lesions, alopecia, pares-
thesia, bleeding, as well as the surgical time, allowing greater

precision and versatility in the treatment of aging of the middle
and upper thirds of the face.38,39

The indications for videoendoscopic treatment of the
frontal region include the lifting of the lateral portion of the
supercilium and the treatment of vertical glabellar wrinkles,
transversal frontal wrinkles caused by frontalis muscle hyperac-
tivity, and nasal dorsum wrinkles.36,37

The principles of subperiosteal rhytidoplasty can be
applied to the upper third of the face, without the scarring and
paresthesia caused by the conventional technique’s bicoronal
incision.40,41

In the middle third of the face, videoendoscopy allows the
surgeon to 36 remodel the malar region, elevate the soft tis-
sues,37 and minimize side effects such as facial edema, pareses and
neurological lesions.42 Indications for treatment of the middle
third of the face are a pronounced nasolabial crease and ptosis in
the middle third of the face, with the flattening of the malar
region, especially in young patients without significant excess

Figure 6 – Anatomic plane used in subcutaneous rhytidoplasty

Figure 7 – Anatomic plane used in sub-platysmal rhytidoplasty 

(anatomic dissection beneath the SMAS, with exposure of the parotid 

fascia, can be observed)

Figure 8 – SMAS flap fastened to the mastoid portion after traction 

and plicature

Figure 9 – SMAS plicature with fastening in the mastoid portion
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skin 39 who are not willing to undergo classic rhytidoplasty.

The main disadvantage of the endoscopic approach when
compared to the conventional technique is the steep learning
curve: the procedure is highly dependent on the surgeon and
the equipment.38

COMPLICATIONS       
HEMATOMA     

The earliest complication in rhytidectomy is the hemato-
ma.22 The adrenaline absorbed after the injection and before the
surgical dissection can lead to hypertension and hematoma.The
hematoma incidence in people with normal bloos pressure is
3%, however it can be approximately 8% or higher in male and
hypertensive patients. The use of supplements and substances
that inhibit the platelets’ function increases that risk.The most
representative example is the use of non-hormonal anti-inflam-
matories (NHAIs). Adrenaline dilutions of 1:800,000 are more
appropriate, with the use of highly concentrated solutions
(<1:100,000) restricted to small regions.25

This complication is much less common when the dissec-
tion plane is deeper, due to the lack of subcutaneous vessels in
the dissection plane above the masseteric-parotid fascia and the
presence of a thicker flap with greater tension. In rhytidoplasty
involving two anatomical planes (subcutaneous and sub-platys-
mal), hematomas are more commonly located in the subcuta-
neous plane (more superficial) than the sub-platysmal plane.The
latter represents a true anatomical plane, without the presence of
vessels in the transversal direction. Bleeding caused by retroau-
ricular vessels in the posterior region, mainly in hypertensive
patients, is common.25

PERSISTENT EDEMA       
Edema occurs more rapidly in subcutaneous rhytidecto-

mies due to the absorption capacity of the subcutaneous fat. In
addition, the more superficial  lymphatic damage can justify its
lower persistence.22

SEROMA       
The accumulation of liquid is less frequent in deeper rhyti-

dectomies due to the flap’s greater thickness and its higher
absorption capacity.The thinness of the flap, combined with the
gravitational stimulus, predisposes the formation of seromas in
the neck region.The distention caused by the seroma can pro-
duce cutaneous sagging that requires additional surgical inter-
vention. Moreover, the tension level in the incised borders can
increase due to a seroma. Ideally, treatment of a seroma should
be carried out in the first four days after surgery.25

INFECTION 
Infection is very rare in patients who have undergone

rhytidectomy. Since Pseudomonas aeruginosa can be present in
some individuals’ external ear canals, some surgeons recommend
the pre-surgical topical use of gentamicin in order to avoid
infection in the pre-auricular region. Infection by this pathogen

normally responds to drainage and the use of oral ciprofloxacin. 25

The presence of methicillin resistant Staphylococcus aureus
(MRSA) can be found in the nasal secretions of healthy patients.
Health professionals are prone to be carriers of this bacterium,
which can be eradicated by topical mupirocin and soap contai-
ning chlorhexidine. MRSA infections need to be treated with
oral or intravenous vancomycin.25

NEUROLOGICAL LESION       
Neurological lesions are an uncommon complication,

occurring in less than 1% of patients.There are very few reports
of permanent neurological damage after dissections carried out
below the SMAS plane. Although the buccal nerve’s branches
are more frequently damaged, the great number of crossed
innervations reduces the chance of permanent  sequelae 22
Lesions in the temporal and mandibular nerves are more
serious, since they are terminal nerves, with no redundant
innervation.27 A lesion in the accessory nerve after rhytidectomy
has been reported, which caused a reduction in the shoulder’s
abduction capacity.43 

CUTANEOUS NECROSIS
Despite the high tension level, there is good vascularization

in the facial flap. The incidence of cutaneous necrosis ranges
from 1% (in rhytidectomy with deeper dissection planes) to
3.6% (in subcutaneous rhytidectomy). It is higher in patients
with obstructive vascular disorders, especially smokers.25

Cutaneous suffering can be observed in the healing area,
sometimes with the formation of crusts and desquamation in
the borders of the flap. It occurs more frequently near the sutu-
re line and the upper earlobe. In the scalp, the flap can cause hair
loss in some areas, which can improve after some months, when
the healing area’s tension level is more stabilized.22 

ADJUVANT THERAPIES 
TREATMENT OF THE LOWER THIRD OF THE FACE 

The lower third’s typical aging signs include lipodystro-
phia, cutaneous sagging, platysmal ptosis, submentonian fat pto-
sis, and prominent salivary glands.44 Lifting the platysma muscle
improves the quality of rhytidoplasty results by increasing the
definition of the neck region, particularly the lower border of
the mandible and the anterior border of the sternocleidomas-
toid muscle, which provides better support to the submaxillary
gland.The surgical techniques for treatment the platysma’s ver-
tical bands include excision and muscular suture  through an
anterior route or lateral elevation.45

The platysmal plicature technique proposed by Aufricht in
1960 achieved only short-term results.With the description of
the SMAS by Mitz and Peyronie in 1976, Guerrerosanto iden-
tified the platysmal muscles as key elements in cervicofacial
rejuvenation surgery.46

Other neck rejuvenation methods, which do not require
conventional rhytidoplasty, include the increase in the mentum
projection (chin implant), lipoplasty/fat excision, isolated cervi-
coplasty with separated treatment of the platysmal bands (plica-
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ture) and type A botulinum toxin application.46,47 

RESURFACING
There are diverse techniques that can improve the cuta-

neous surface. One option is the use of chemical peels, which
can be administered using a variety of substances. The more
superficial chemical peels can be carried out with glycolic, reti-
noic, or trichloroacetic (low concentration) acids, and Jessner's
solution, etc.They promote the more superficial desquamation
of the skin, and pose lower risks.48

Nevertheless, in a number of circumstances it is important
to use deep peeling, especially in patients who underwent rhyti-
doplasty and frequently present a high degree of photodamage.
In those situations, trichloroacetic acid (in higher concentra-
tions) and phenol are most frequently used. Adding croton oil
(used in the Baker solution) to phenol increases the peel’s depth.
Phenol has cardiotoxic and nephrotoxic effects, meaning that
sequential treatments carried out over larger areas must be con-
ducted very carefully.48

The depth reached with the peeling depends on the degree
of coagulation of the proteins. More superficial peelings promo-
te a less noticeable whitening and a rosy tone to the skin’s sur-
face. In contrast, a white and opaque tone indicates that the pee-
ling depth was excessive, reaching the reticular dermis and
damaging the papillary dermis’ vascular plexus. It is important to
note that the rubbing level inflicted on the skin before or
during the procedure also directly affects the depth reached.25

A common method of performing physical peeling is der-
mabrasion, which involves the use of high rotation speed elec-
tric motors or other sanding devices. The use of diamond or
steel sandpaper is common in electric dermabrasors. With the
latter, special care must be taken in order to avoid excessive
depth and irregularity of the sanding process. Diamond sandpa-
pers, as well as other types of sandpaper, offer different granula-
tions, determining the ease of the sanding process and, therefo-
re, the depth reached.49

Laser has been frequently used in resurfacing. Commonly
used ablative lasers are the erbium:yttrium-aluminium garnet
(ER:YAG) or carbon dioxide (CO2). Many ablative devices
supply both types of laser during the treatment.The CO2 laser
has a deeper penetration capacity and generates greater tissue
heating, which promotes dermal collagen remodelling. The
ER:YAG has good ablative action, allowing greater uniformity.
In both, water is the chromophore.25

The fractional ablation concept rests on the premise of the
formation of microscopic thermal damage zones. Its effect is the
stimulation of collagen with less damage to the surface.That is
the strategy employed by factional ablative lasers 50 and the
fractional radiofrequency 51 to promote thermal damage.
Regardless of the technique employed, greater depths involve a
higher risk of permanent depigmentation and the formation of
unattractive scars.

Although it is possible to carry out rhytidoplasty and abla-
tive resurfacing in the same procedure,52 we have not opted to
do so, in order to avoid further discomfort to the patient.

Resurfacing cannot be implemented in the area of the flap, for
that will cause further skin damage, with an increased risk of
necrosis.52 We recommend evaluating the facial flap after it has
healed, and only later on plan what will be done on the skin’s
surface.

FACIAL LIPOGRAFTING 
Before the development of plastic surgery, facial remodel-

ling was traditionally carried out using procedures associated
with high morbidity and better recovery.53 The use of lipograf-
ting became more frequent after liposuction became part of the
plastic surgery arsenal.54 In many ways, fat is the ideal filler. It is
readily available, autologous – therefore not causing an immu-
nological response – safe and non-carcinogenic. It can be easily
obtained with minimal invasive procedures.55 Extensive compa-
rative studies to determine the best donor area have been car-
ried out,without achieving consensus; the abdominal area is one
of the most frequently used.55

The face can be didactically divided into anatomical
regions with precise limits for lipografting, each receiving spe-
cific fat volumes depending on the aesthetic needs. The main
lipografted regions are the glabella, temporofrontal, malar, naso-
genian, lips, and mentum region, and the expression wrinkles.54

The most commonly described complications are ecchy-
moses, hematomas and cellulites in the grafted areas, and irregu-
larities in the contour. Other complications described in the
literature include facial lipodystrophia, graft hypertrophia, fat
embolism in the cerebral and retinal arteries, aphasia, hemipare-
sis and blindness.55

INJECTABLE FILLERS          
Fillers containing hyaluronic acid (HA) are the most fre-

quently used. HA is hydrophilic, and is swiftly degraded (in
roughly one day) in the body by hyaluronidase. Stabilization
through cross-linking techniques is aimed at increasing the
duration of the effects.56 The ideal level of cross-linking must be
evaluated carefully, for a higher than necessary level will reduce
the HA’s hydrophilic property, decreasing its effectiveness as a
filling substance and affecting its biocompatibility, which can
lead to rejection and encapsulating. 57

Collagen-based fillers can have bovine, porcine or human
origin.The latter can be obtained from cadavers or though the
culture of fibroblasts. Human or pig collagens present lower
levels of allergic reaction than that obtained from cows.There has
been a natural migration trend of those type of fillers to HA.58

An additional type of filler is biosynthetic polymers. cal-
cium hydroxylapatiteis one example. Following its injection,
thecalcium hydroxylapatitegel is phagocyted, and the calcium
hydroxylapatite microspheres are deposited in the tissue. The
degradation of the microspheres is slow, sometimes lasting for
more than two years.57

Poly-L-Lactic acid is not a filler per se. Its injection stimu-
lates new collagen synthesis, with the formation of a granulo-
matous process.58 Serial treatments are necessary, with response
after six weeks and duration of results for up to two years.56
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In 2008, according to data from the American Society of
Plastic surgery, 1.26 million treatments were carried out with
HA, 123,000 with calcium hydroxylapatite, 58,000 with colla-
gen and around 32,000 with Poly-L-Lactic acid. It is believed
that the statistics are underestimated, for only dermatologists,
plastic surgeons and otorhinolaryngologists with recognized
titles were included.56

Further examples of fillers are silicone, polymethyl
methacrylate gel, and polyacrylamide. It is crucial to be aware of
which countries various fillers are authorized to be used in, in
addition to the type of use for which they were approved (e.g.,
deep facial creases, infra-palpebral region, etc.).

BOTULINUM TOXIN 
Dynamic wrinkles are caused by the excessive activity of

facial expression muscles. Botulinum toxin (most commonly
type A) is a good option for reducing the appearance of such
wrinkles. It is most frequently administered in the glabella, the
lateral of the orbicular muscle of the eye, and the frontal regions.
Other indicated treatments are for the platysma and sternum
regions, the depressor muscle of the angle of the mouth, and in
the treatment of the gingival smile.59,60

FINAL CONSIDERATIONS 
It is interesting to note the complexity of the facial aging

process, which results from both intrinsic and extrinsic factors.
It is important, therefore, to understand the difference between
intrinsic aging and the additional extrinsic component caused
by solar damage, and realize the greater vulnerability of the skin
to external factors.

Chronologically aged skin has a dry and pale look, with
thin wrinkles, presenting a variable degree of sagging and
benign neoplasias. In contrast, allowing for variations in pho-
totypes and level of solar exposure, photoaged skin presents pig-
mentation irregularities, deep creases with thin wrinkles, atro-
phies with telangiectasias and premalignant lesions such as acti-
nic keratoses.4

There are also histological variations between these two
patterns of aging. The most common finding in the intrinsic
pattern is the rectification of the dermoepidermal junction.The
decrease in the number of melanocytes and Langerhans cells is
also verified in that pattern. The dermis presents a decrease of
the extracellular matrix with increased levels of metalloprotei-
nases, and a decrease in fibroblasts and vasculature. In turn, in
photoaged skin, the most common histological finding is the
deposition of amorphous elastic material in the dermal papilla.
Irregularities in the thickness of the epidermis, combined with
the disorganization of its cellular layers (absence of order in the
cellular maturation) and atypias can be found.The melanocytes
are irregularly distributed, with areas of higher and lower densi-
ties in the basal layer.There is also a significant reduction in the
number of Langerhans cells. In addition, in photodamaged skin
there is a great presence of inflammatory cells and degenerative
alterations of the collagen and elastic fibers.4 

It is worth identifying the alterations involved in these two
processes and evaluating patient candidates to undergo rhytido-
plasty, for the skin has a crucial importance in the aesthetic per-
ception after the procedure. Determined by the plastic surgeon,
the repositioning of the soft parts will benefit from the impro-
vement in the cutaneous surface resulting from dermatological
treatment.25 

A multidisciplinary approach, including plastic surgery,
dermatology and dermatologic surgery, requires a greater tho-
roughness in attention to the patient, which will certainly
improve results.
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