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ABSTRACT

Introduction: The evolution of filling techniques allowed a three-dimensional approach to
the face: nowadays volumetric restoration is more important than grooves.

Objective: Description of an unpublished technique of facial volumization through the in-
jection of filler in the supra-auricular region, with a detailed review of the regional anatomy.
Methods: A retrospective case-control study was conducted in patients presenting skin mo-
bility in the temporo-parietal region. The injection of Hyaluronic Acid for volumetric re-
placement was done using cannulae, bolus and fan techniques in the supra-auricular region,
limited antero-superiorly by the area of hair implantation and inferiorly by the tragus. The
patients were evaluated clinically, photographed and had their data analyzed by statistics.
Results: 152 women and 13 men aged 24 to 84 years were treated between July and
September 2016.The volume of Hyaluronic Acid used in the patients ranged from 0.6 to 2.6
ml. In 8 cases local edema was observed due to hematoma during application, that was con-
trolled by digital compression. Significant improvement of the facial contour was observed.
Conclusion: The use of fillers in the supra-auricular region allows a three-dimensional
approach and promotes static and dynamic rejuvenation of the entire face.

Keywords: dermal fillers, hyaluronic acid; rejuvenation

RESUMO

Introducdo: A evolugio das técnicas de preenchimento possibilitou uma abordagem tridimensional da
face: deixando-se de valorizar sulcos e optando-se pela restauragio volumétrica.

Objetivo: Descrigio de técnica inédita de volumizagao facial por injegio de preenchedor na regido supra-
-auricular, com revisao detalhada da anatomia regional.

Meétodos: Foi conduzido estudo retrospectivo de analise de casos, em pacientes apresentando mobilidade
da pele na regido témporo-parietal. A injegio de acido hialurdnico para reposigao volumétrica foi feita com
cdnulas, utilizando-se técnicas em bélus e em leque, na regido supra-auricular, limitada antero-superior-
mente pela area de implantagdo do cabelo e inferiormente pelo tragus. Os pacientes foram avaliados clinica
e fotograficamente e tiveram seus dados analisados por estatistica.

Resultados: Foram tratados 152 mulheres e 13 homens de 24 a 84 anos, entre julho e setembro de
2016. O volume de acido hialurénico utilizado nos pacientes variou de 0,6 a 2,6ml. Em oito casos
observou-se abaulamento local devido a hematoma durante a aplicagdo, controlado por compressao digital.
Constatou-se melhora significativa do contorno facial.

Conclusdo: O uso de preenchedor na regido supra-auricular permite a abordagem tridimensional e
promove o rejuvenescimento estatico e dindmico de toda a face.

Palavras-chave: preenchedores dérmicos; acido hialurdnico; rejuvenescimento
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INTRODUCTION

Beauty is a characteristic — or set of characteristics — that
are pleasant to the eye and capable of captivating the observer.
The concept of beauty varies according to the culture and per-
sonal opinion. Nevertheless, proportionate, symmetrical, well-
marked faces with rounded contours and high cheeks appear to
be more attractive. '

The rhytidectomy has always been considered the gold
standard in the treatment of facial sagging and in the promotion
of facial rejuvenation since its emergence at the beginning of
the 20" century. ? In 1920, Bettman improved the technique,
describing the pre-auricular and temporal access that led to a
more unnoticeable scar, similar to those obtained nowadays.
Over time, the development of techniques has brought increas-
ingly natural results, however, as a consequence of the risks, and
the definitive and not always satisfactory outcomes, the surgical
approach is limited to treating the consequences of aging in the
vast majority of cases. >*

During the last decades, there has been a better un-
derstanding of the facial aging process, specially regarding the

>0 and the measurement of

knowledge about fat compartments
facial bone remodeling. 7 Concomitantly, new filling substanc-
es have been developed aimed at restoring the volume, while
botulinum toxin began to be employed for the reeducation of
muscles. As a result, a new era was established in the facial rejuve-
nation treatment, where non surgical liftings have been standing
out, yielding outcomes that are both surprising and natural."#+?

The search for filling substances that are safe, long lasting,
and whose effects are predictable and natural, has led to hyal-
uronic acid (HA), which is a polysaccharide (glycosaminoglycan
compounded by alternating and repetitive units of D-glucuronic
acid and N-acetyl-D-glucosamine) with hydrophilic properties,
which causes an increase in the injected tissue. '“!" The initial
filling effect is directly related to the volume of filler injected;
however, studies have demonstrated that there is an indirect ef-
fect when it is injected into the dermis due to the activation
of fibroblasts. The need for a filler aimed at deep applications
in the face (fat compartments and/or juxta-periosteum) led to
the development of volume restoration-specific HA, '* which
have higher concentrations of HA and crosslinking than the
HA fillers used in the dermis or superficial subcutaneous. This
brought increased durability and viscosity to the gel, generating
an increase in its lifting capacity against the skin’s pressure. ' The
duration of the HA based fillers and of those aimed at restoring
volume in general ranges from 12 to 24 months. "

The search for natural results has led to the development
of different facial rejuvenation treatment techniques using fill-
ers (e.g. MD Codes®) in order to avoid distortions, exaggera-
tions or overcorrections that are very often observed when the
wrong techniques are employed. *"> Nowadays, in addition to
the three-dimensional static improvement of the face, the main-
tenance or improvement of facial motion stand out in facial re-
juvenation treatments with fillers, with facial expressions being
key in the choice of the application sites. In this way, applications
cease to be static and become dynamic three-dimensional pro-
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cedures based on the facial mimicry, where the filling material
can hinder muscle contraction by mechanical block or facilitate
the muscle movement via a deep support effect, reducing the

force needed for the muscle to exert contraction. >!*

ANATOMY

The ear is disposed over the temporal bone. The temporal
region is formed by the temporal bone, which articulates with the
occipital, parietal, zygomatic, sphenoid and mandible bones.

The temporal region’s tissue layers are: skin, subcutane-
ous fat, superficial temporal fascia (STF), deep temporal fascia
(DTF) and temporal muscle. The STF is the continuation of the
superficial muscular aponeurotic system (SMAS) of the face and
the galea aponeurotic system of the scalp. This multilaminated
fascial layer (also called temporoparietal fascia) is loosely adhered
to the subcutaneous fat and is closely associated with the frontal
branch of the facial nerve and the superficial temporal vessels.
The loose areolar tissue, denominated subaponeurotic plane,
separates the STF from the DTF and is the dissection plane that
is commonly used in surgical approaches of the temporal region.

The DTF is a dense conjunctive tissue layer adhered to
the superior temporal line that covers the temporal muscle. A
few centimeters above the zygomatic arch, the DTF splits into
superficial and deep layers. Between these two layers is the su-
perficial temporal fat pad, which is irrigated by the middle tem-
poral artery. In the direction of the DTF’s deep layer lies the
deep temporal fat pad, corresponding to the superior extension
of the buccal adipose body. This extension runs superiorly and
deeply regarding the zygomatic arch, to lay between the DTF’s
deep layer and the temporal muscle.'> !¢

The superficial temporal artery and the temporal branch
of the facial nerve are two noble anatomical structures that
should be well known for the approach of this region with the
use of fillers.

The superficial temporal artery is the terminal branch of
the external carotid artery. It originates within the parotid gland,
rising roughly 10mm anteriorly to the tragus, to cross the zygo-
matic arch. The superficial temporal artery gives rise to numer-
ous terminal branches, including the facial transverse, the medial
temporal, the parietal and the frontal branches (Figure 1). '

The temporal branch of the facial nerve emerges from
the superior margin of the parotid gland 1.7 c¢cm anteriorly to
the tragus, and crosses the zygomatic arch to supply the superior
auricular and the anterior auricular muscles, the frontal part of
the occipitofrontalis muscle, and, most importantly, the upper
orbicularis muscle of the eye. The temporal nerve, which runs
close to the deep face of the STE is located superficially when it
crosses the zygomatic arch and is loosely adhered to the adjacent
facial layers. The vulnerability of the temporal branch is located
at the level of the middle third of the zygomatic arch. Its path
continues towards the frontotemporal region, always close to the
deep face of the SMAS, up until penetrating the frontal muscle
in its deep face. Its lesion causes palpebral ptosis and permanent
difficulty to raise the eyebrow.' (Figure 1)

Surg Cosmet Dermatol 2016;8(4):328-35.
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FIGURE 1: A. Entry location of the cannula. B. Supra auricular region.
C. Temporal artery. D. Temporal vein. E. Temporal nerve branch of the facial
nerve

OBJECTIVE

To describe an unprecedented technique of non-surgical
facelift based on the application of volumetric replacement HA
cutaneous filler in the supra auricular region, promoting benefi-
cial changes in the motion of the facial mimicry and rejuvenat-
ing the entire face.

METHODS

A retrospective case-control study was performed for the
introduction of an unpublished technique of supra-auricular cu-
taneous filling aimed at performing a pan-facial facelift, carried
out at the private practice of one of the authors, in the city of
Rio de Janeiro (R]), Brazil, from July to September 2016.

A total of 165 patients who sought care with indication
for treatment of improvement of the facial contour received cu-
taneous filler in the supra-auricular region, having been distrib-
uted according to the Venn diagram in Figure 2.

Of these, 152 patients were women, and 13 were men.
Their ages ranged from 24 to 84 years (mean = 51 years, median
= 49 years) (Graph 1).

For the selection of the patients, a test was carried out by
stretching the skin from the temple towards the parietal region
using the index finger’s pulp.The patients who experienced mo-

Surg Cosmet Dermatol 2016;8(4):328-35.

FIGURE 2: Venn diagram for the distribution of the number of patients and
percentage according to the facial area of application in the supra auricular
lifting technique

tion in this tissue were included in the study for the filling of
this region. There was no restriction regarding gender, age or
phototype. Thirty-three patients (20%) had already undergone
rhytidectomy. The study complied with the ethical directives of
the 2000 Helsinki Declaration.

THE TECHNIQUE

With the patient lying down at 60 degrees, asepsis was
carried out with 2% alcoholic chlorhexidine solution on the
entire face and the temporal region covered by the hair. Next,
an orifice was performed so as to allow the cannula to enter
the temporal region, over the zygomatic bone. A 24G or 25G
cannula was inserted through the orifice and slid through the
subcutaneous up until it reached the supra-auricular region,
where a bolus of 0.1 to 0.2ml of volumetric replacement HA
was injected with lidocaine into the subcutaneous tissue. Digital
pressure was then exerted on this bolus in order that the dis-
persion of the product produced anesthetic effect in the region.
This was followed by the application of a new volume of the
substance, using the fan technique, applying little force and with
slow, gentle movements in the entire supra auricular area — with
the area of hair implantation being the antero-superior limit, and
the tragus, the inferior limit (Figure 1). A greater amount of the
product was deposited in the region closer to the ear, in a more
depressed area easily demarcated by digital palpation.

Due to the lifting effect produced by this lateral applica-
tion, there was flattening and decreased anterior projection of
the zygomatic region in some patients. In these patients, after
the supra-auricular application, 0.33 ml of the product, on aver-
age, were injected on each side at the point of greatest anterior
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GRAPH 1: Patients’ age distribution histogram. Practice X - Rio de Janeiro
(RJ), Brazil (n = 165), July to September 2016

Source: Database containing the records collected during the Authors’ medical
consultations.

Mean age = 51 years, median age = 49 years

projection of the Zygomatic bone, using the same orifice for the
introduction of the cannula, but this time moving it towards the
anterior region of the face.

RESULTS

A total of 165 patients were treated (152 women = 92%,
13 men = 8%). Their ages ranged from 24 to 84 years (mean =
51 years). Of these patients, 33 (20%) had already undergone
facelift (Table 1).A total of 57 (34.5%) patients were secking care
for the first time, while 108 (65.5%) had previously attended
consultations.

The total amount of product injected in the supra au-
ricular region ranged from 0.6 ml to 2.6 ml, with an average
of 1.68 ml (total injected volume). There was no statistical cor-
relation between age and amount of product applied. In 107
patients (64.9%), it was necessary to complement the product in
the zygomatic region with a mean volume of 0.33 ml per side.

After the application, a significant improvement of the
entire facial contour was observed, related to the lifting effect
caused by the product deposited in the treated region. In ad-
dition, there was improvement and softening of the facial ex-
pressions, generating static and dynamic rejuvenation in the en-
tire face, which was very evident when a treated hemiface is
compared with the contralateral hemiface before the treatment
(Figure 3).

Despite the fact that block or topical anesthetic were not
used, patients reported only mild pain, with a few patients who
had previously undergone surgical facelift at the site regarding
it as moderate. Edema in the region was reported as impercep-
tible and in 8 cases there was presence of local bulging due to
hematoma during the application, which were immediately
controlled by digital compression, not having externalized in
the skin on the days following the procedure. All patients re-
alized improvement in the photographic evaluation performed
immediately after the procedure, having been instructed to re-
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A B

FIGURE 3: Forty-four year-old patient (A) pre-treatment and (B) after
undergoing only supra-auricular filling with 0.8 ml of HA on the
left hand side

turn to their normal activities. No paradoxical depression of the
temple was observed due to a possible excess of product in the
supra-auricular region.

DISCUSSION

The search for naturalness in facial rejuvenation, associ-
ated with a better understanding of the aging process and the
development of new techniques and volumetric replacement
HA based fillers, have led to increasingly extraordinary results,
often compared to those obtained only through surgical facelifts.

The three-dimensional approach of the face with the use
of fillers 1s a safe method that yields natural and long lasting out-
comes when adequately used. A thorough knowledge of each
region’s anatomy and changes linked to the aging process is of
paramount importance so that the treatment can early address
the causes — such as volume replacement in the fat pads or in
juxta-osseous locations — in order to avoid, attenuate or postpone
consequences arising on the surface, such as lines and furrows in
the skin. Currently, in addition to this static three-dimensional
improvement of the face, the maintenance or improvement of
the facial motion has stood out in rejuvenation treatments with
fillers, where facial expressions are key in the choice of the ap-
plication sites.

After six years using volumetric replacement AH fillers
with a three-dimensional approach of the entire face, a total of
7,194 ml of Juvederm Voluma® (Allergan Inc., Irvine, USA)
have been applied in the upper, middle and lower thirds of
patients’ faces, in procedures carried out at one of the present
study’s authors’ private practice, located in the city of Rio de Ja-
neiro (RJ), Brazil. Initially the applications were mainly focused
on the improvement of the shadow areas, concavities and projec-
tion of the lower contour of the face, in a static way. The practice
with the use of fillers, the improvement of the technique, as well
as the personal experience of the injector physician in the treat-
ment of patients with facial paralysis using fillers resulted in the

Surg Cosmet Dermatol 2016;8(4):328-35.
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TABLE 1: Profile of patients treated with facial restorative acid filler in the supra-auricular region. Practice X - Rio de Janeiro (RJ),

Brazil - July to September, 2016

Characteristics Up to 40 years old 50 years and over Total
(n1=85) (n2 = 80) (n1+n2 = 165)

Number of men 10 (11.8%) 3(3.8%) 13 (7.9%)

Number of women 75 (88.2%) 77 (96.2%) 152 (92.1%)

1t consultation (= yes)
Returning patient (= yes)

Underwent supra-auricular treatment? (= yes)
Supra-auricular (r + 1) (total amount in ml)
Supra-auricular (r + ) (average amount in ml)
Minimum amount (in ml)

Maximum amount (in ml)

Underwent zygomatic treatment in addition to
supra-auricular treatment? (= yes)
Zygomatic (r + 1) (total amount in ml)
Zygomatic (r + ) (average amount in ml)

Underwent malar treatment in addition to
supra-auricular treatment? (= yes)

Malar (r + 1) (total amount in ml)

Malar (r + 1) (average amount in ml)

Underwent malar, zygomatic and supra-auricular

treatment? (= yes)
Malar, zygomatic and supra-auricular (r +I) (total amount in ml)
Malar, zygomatic and supra-auricular (r +I) (average amount in ml)

Surgical lifting (= yes)
Supra-auricular (r + 1) (average amount in ml)
Zygomatic (r + 1) (average amount in ml)
Surgical lifting (= no)
Supra-auricular (r + 1) (average amount in ml)
Zygomatic (r + 1) (average amount in ml)

30 (35.3%) 27 (33,8%) 57 (34.5%)
56 (65.9%) 53 (66,3%) 109 (65.5%)
85 (100%) 80 (100%) 165 (100%)
144 133 277

1.69 1.66 1.68

0.60 0.30 -

2 2.60 -

60 (70.6%)

47 (58.8%)

107 (64.8%)

35.10 34 69.10
0.59 0.72 0.65
18 (21.2%) 15 (18.8%) 33 (20%)
15.10 14.60 29.70
0.84 0.97 0.90

14 (16.5%)

15 (18.8%)

29 (17.6%)

42 49.70 91.70

3 3.31 3.16
2(2.4%) 31(38.8%) 33 (20%)
1.30 1.64 1.62

0.80 0.70 0.71

83 (97.6%) 49 (61.3%) 132 (80%)
1.70 1.68 1.69

0.40 0.25 0.35

Source: Database containing the records collected during the Authors” medical consultations. Age (years): mean = 51, median = 49, min = 24,

max = 84.

Obs: Observed complications: (i) hematoma (4.8% of cases), pain and/or local pressure (7.2% of cases).

development of a dynamic three-dimensional approach. More
recently, this approach led to the description of the treatment
of the body site described in the present study, which is un-
precedented in the world literature, thus being now considered
by the authors as the first and most important facial region for
volumetric replacement.

Based on the palpation of a depressed area in the tempo-
ral region covered by hairs and the lifting effect caused by the
digital traction of the skin from that area towards the parietal re-
glon, it was possible to verify that the patients could benefit from
the volumetric replacement with HA at that body site. Using

Surg Cosmet Dermatol 2016;8(4):328-35.

the technique described above, the authors of the present article
performed the application of the product in the site, with an im-
mediate lifting effect occurring in the entire face, in addition to
a decrease in the ptosis of the malar and nasolabial fats above the
nasolabial folds, an increase of the cutaneous tension in the lower
eyelid due to lateral traction, the elevation of labial commissures,
and the improvement of the mandibular contour. In addition
to these static effects and for the surprise of the authors, there
was an elevation in the brow’s tail, given that during the smile,
a greater amplitude of the mouth was generated (greater expo-
sure of the lateral teeth) and an increase in the ocular opening,
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FIGURE 4: Forty-four year-old patient. (A) Pre and (B) post-treatment dyna-
mics. The filling treatment has been performed with 1.2 ml of HA only in the
left supra-auricular region. (C) Pre and (D) post-treatment dynamic profiles
showing greater ocular opening, greater smile amplitude
(smiles with naturalness, showing the teeth more intensely),
and improvement of facial contour

probably due to the decrease in the need for using the upper lip
elevator muscle, in addition to a slight decrease in the hyper-
trophic platysmal bundles, promoting a non-surgical Dynamic
Three-dimensional Lifting®. (Figures 4 and 5)

As already mentioned, the authors did not find any re-
port of similar technique in the literature, with the three-di-
mensional approaches linked to filler injection based rejuvena-
tion that have already been described usually beginning in the
zygomatic and malar regions. *!> The approach proposed in the
present study is unpublished and differs from those that have
been studied in that the middle third’s volumization begins in
the supra auricular area covered by the hair, which is an almost
imperceptible, safe area when the correct technique is employed
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— and practically painless when HA is used with lidocaine in its
formulation. The possibility of immediately returning to daily
activities provided a high degree of patient satisfaction. In addi-
tion, the facelift effect generated by the filler in this new area led
to a decrease in the amount of AH needed in the zygomatic and
malar regions, which generated less anterior projection of the
face and extremely natural outcomes both statically and during
facial mimicry.

Due to the lateral traction caused by the supra-auricular
filling, 64% of patients presented a slight flattening and decrease
of the anterior projection of the zygomatic region. In these pa-
tients, after the supra-auricular application, small volumes (on
average 0.33 ml) of AH were injected into the zygomatic region
on each side on the same occasion. It is important to note that
the aging process is dynamic and occurs throughout the face,
and other regions can be treated with fillers on the same occa-
sion or in new sessions, depending on the needs of each face.
After treatment of these regions, some patients were also treated
in the malar region and in the upper and lower thirds of the face,
however in the present study the authors considered only the
influence of volume replacement in the supra auricular region in
the middle facial third. (Table 1) Despite the fact that the authors
use a considerable amount of the product (on average 0.84 ml
on each side), they have not observed paradoxical depression of
the temples, given that the treated area is covered by hair.

Of the patients treated, 57 (34.5%) had sought care for
the first time, while 108 (65.5%) were patients who had already
been previously seen. Comparing the two groups, the amount
of product injected into the supra auricular region was lower in
the new patients (1.57 as compared to 1.74 ml), nonetheless the
concomitant treatment of the zygomatic and malar regions was
significantly more frequent in the new patients group (84.2% as
compared to 54.6% in patients also treated in the zygomatic re-
gion, and 40.4% as compared to 5.6% in those who were treated
both in the zygomatic and malar regions). It was probably in the
group of patients who had previously been seen and undergone
treatment with fillers that there was less need to treat the zy-
gomatic and malar regions, since they had already been treated
in these regions before this new area has been described. These
data demonstrate the importance of evaluating and treating the
entire middle third of the face, especially in patients who have
not undergone facial volumization, with the ideal treatment se-
quence proposed by the authors of the present article is to start

FIGURE 5: Fifty-six year-old patient. (A) Pre and (B) pos-
t-treatment only in the supra auricular region with 1 ml
in each hemiface. It is possible to observe an increase
of the ocular opening during the smile

Surg Cosmet Dermatol 2016;8(4):328-35.
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with the supra auricular region, move on to the zygomatic, and
finally treat the malar area.

Due to the important vascular-nervous structures present
in the temporal region, the authors of the present study believe
it is essential to use cannulas for the application of the product."
The choice to enter via an orifice over the zygomatic bone en-
tails that the cannula will have to travel a path perpendicular to
the large vessels (temporal artery and vein), which would mini-
mize the risk of intravascular injection. The movements should
be slow and gentle, and aspirations can be made if there is any
doubt as to the positioning of the cannula in relation to the ves-
sels.?” The authors of the present study chose 24 and 25G can-
nulas based on their personal injecting experience, however can-
nulas of greater caliber can be used. Cannulas 27 and 30G should
be avoided due to the increased risk of vascular accidents.”!*

The predominance of the female gender in the sample
can be explained by the fact that the search for aesthetic pro-
cedures 1s still more frequent among women. The age ranged
from 24 to 84 years, indicating the versatility of the filling pro-
cedure, which can be performed as long as the clinical examina-
tion identifies the need for it. In the experience of the author
of the present study, young faces and still with little mobility
of the skin at the site required smaller amounts of the product,
however in the study’s sample there was no statistical correlation
between the age and the amount of product applied. The com-
plex TMJ (temporomandibular joint) is located in the temporal
region, and due to its almost constant motion and contraction,
it 1s an area that undergoes intense bone remodeling and fat
resorption, which justifies the treatment of this region even in
young patients.

Of the study patients, 20% had already undergone a
surgical facelift. In general and despite the cutaneous mobility
present at the clinical examination, there was greater resistance
to the passage of the cannula in the subcutaneous of these pa-
tients. In the studied sample, patients who had previously un-
dergone surgical facelifts required treatment in the zygomatic

Surg Cosmet Dermatol 2016;8(4):328-35.

region with significantly greater amounts when compared to
those who had not undergone surgery (0.71ml x 0.35ml). Seven
(87.5%) of the 8 patients who presented hematoma during the
procedure — probably due to lesion to the temporal vein — had
undergone surgical facelift at the site.

The choice for volumetric replacement AH (Juvederm
Voluma® Allergan Inc., Irvine, USA) was based on the fat that
the treated region is an area with great osteoarticular mobility,
demanding a malleable product, however with a great capacity
for lifting and deep tissue support. Further studies with hyal-
uronic acids from diverse brands should be carried out aimed at
reproducing the results obtained in the present study.

Finally, due to the fact that the technique introduced by
the present article is a recent and unprecedented, it is not yet
possible to estimate the duration of the product’s permanence in
this region. Thus, further studies are needed to evaluate the long
run results of supra auricular filling.

CONCLUSION

The authors of the present study have described a new
technique for the three-dimensional rejuvenation of the face
using fillers, in which volumetric replacement AH applied in
the supra-auricular region promotes a non-surgical pan-facial
lifting effect, with static and dynamic facial improvement. This
new region is part of what the authors of the present study have
termed Dynamic Three-dimensional Lifting® with the use of fillers,
where the volumizing approach is based on facial mimicry. This
description may serve as a platform for further studies related to
the better understanding of the eftect of fillers in the process of
static and dynamic aging.
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