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INTRODUCTION
Nasolabial folds (NLFs) are early manifestations 

of facial aging, deepening progressively with age and 

muscular activities such as smiling.1 NLFs contain less sub-
cutaneous fat medially and more laterally, the latter linked 
with NLF development during aging2 and muscle move-
ments.3 Aging worsens NLF prominence through midface 
and lower face bone resorption, diminished maxillary 
projection,4,5 zygomatic ligament laxity, malar fat pad pto-
sis and inferior descent, and nasolabial fat reorientation 
downward.6–8

Five NLF types were recently reclassified based on 
underlying etiology5—fat pad, skin, bone retrusion, 
muscular, and hybrid types,1 with anatomical distinc-
tions necessitating different approaches, for example, 
hybrid-type NLFs need deep medial cheek fat compart-
ment revolumization and facial ligament support restora-
tion in addition to direct filling of NLF.5 NLF-associated 
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Background: Causes contributing to nasolabial fold (NLF) appearance can be 
multifactorial, hence requiring distinct dermal filler strategies. We devised 4 
assessment, strategy, and treatment (AST) injection protocols, incorporating NLF 
etiology and severity, patient expectations, and the selection of Belotero Balance 
Lidocaine (BBL) and Belotero Volume Lidocaine (BVL) hyaluronic acid fillers.
Methods: The underlying etiology and photonumeric assessments of NLF severity 
guided protocol selection. In protocol 1, the NLF was injected directly with BBL 
into the mid-to-deep dermis and/or immediate subdermal plane. In protocol 2, 
BVL was injected using dual-plane sandwich technique into the canine fossa and 
subcutaneous layers. Protocol 3 combined indirect injections of BVL into the deep 
medial cheek fat compartment and preauricular hollows to lift ptotic soft tissue, 
followed by direct NLF injections with protocols 1 and 2. In protocol 4, BVL was 
injected into the temple and/or jawline, in combination with midface augmenta-
tion (AST protocol 3) and direct NLF injections (AST protocols 1 and 2) to fully 
address all underlying etiologies contributing to NLF appearance.
Results: AST protocols facilitate treatment customization to each patient’s NLF 
etiology and severity through direct and indirect approaches. At 30 days, NLF 
severity improved visibly and satisfactorily. Improvements varied from effacement 
of superficial nasolabial wrinkles to shallower NLF depth, improvement in cheek 
projection and nasojugal groove appearance, and smoother submalar contours.
Conclusions: The AST protocols provide a strategic reference for combining BBL 
and BVL in a personalized patient-centric approach for effective, holistic, and bal-
anced NLF corrections and pan-facial aesthetic improvements. (Plast Reconstr Surg 
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volume deficits are effectively5,9–12 and safely13–15 treated 
nonsurgically16 using hyaluronic acid (HA)-based fillers. 
NLF treatments involve direct injection,17 and indirect 
approaches comprising revolumization of deep cheek fat 
compartments,17 and restoration of bony structural sup-
port.18 However, conventional filling protocols can cause 
unsatisfactory results1 with wide midfaces and prominent 
cheekbones in Asians,5 who prefer subtler cheekbone pro-
jections, smoother facial contours, and slimmer midfaces. 
With variable NLF classifications, protocols, and prefer-
ences, Asian patients require anatomically appropriate 
filler-based NLF strategies.1,5,19–21

Belotero (BEL; Anteis S.A., Geneva, Switzerland) fill-
ers22 have varying HA concentration (20–26 mg/mL) and 
cross-linking ratios for different applications, including 
soft-tissue volume augmentation and skin rejuvenation. 
BEL is manufactured through dynamic cross-linking tech-
nology with 1,4-butanediol diglycidyl ether, generating 
a cohesive polydensified matrix (CPM) HA gel compris-
ing areas of higher and lower densities23,24 that facilitates 
homogenous spread and optimal tissue integration.22,25–29 
Belotero Balance Lidocaine12,30 (BBL; HA concentration 
22.5 mg/mL) is approved by China’s National Medical 
Products Administration as a biodegradable implant 
for direct mid-dermis injections to fill moderate NLFs, 
whereas Belotero Volume Lidocaine31,32 (BVL; HA con-
centration 26 mg/mL) is approved for deep-dermis or 
subcutaneous injections to fill severe NLFs.

Although these products were approved for use indi-
vidually, real-world NLF treatment depends on several 
factors including severity and etiology, which might 
require fillers used in combination via direct and indi-
rect approaches. A split-face study of Chinese patients 
with moderate NLFs12 found BBL to be noninferior to 
Restylane, improving 6-month Wrinkle Severity Rating 
Scale scores by 62.9% versus 64.9%, with significantly less 
pain. BVL effectively and safely corrected severe NLFs 
(Wrinkle Severity Rating Scale grade 4), was noninferior 
to Restylane at 6 and 12 months,32 with sustained improve-
ments up to 18 months. Another split-face study33 com-
paring BVL with other volumizing HA fillers (Juvéderm 
Voluma, Restylane SubQ, or Yvoire Contour) found the 
greatest change in tissue heights and longest volume 
maintenance with BVL, with good injectability and spread 
suiting high-pressure regions (eg, NLF). Areas treated 
with BVL continued to show volumetric changes even 
at 2 years, suggesting that treatment effects were long-
lasting.34 To holistically address different types of NLFs in 
Chinese individuals, we devised comprehensive injection 
protocols with BBL and BVL incorporating NLF anatomy, 
etiology, Merz Aesthetics Scales (MAS)35 severity, patient 
expectations, and product selection, and demonstrate vis-
ible improvements through a case series.

METHODS

Assessment, Strategy, and Treatment Protocols 1–4
To customize treatment strategies (injection points, 

plane, and dose), we developed 4 protocols based on 

assessments of NLF severity, patient-specific anatomy, and 
underlying etiology responsible for NLF appearance.1

Assessment
NLF etiology must be distinguished from NLF sever-

ity (MAS grade), as etiology determines the treatment 
protocol, whereas NLF severity affects dose. Although 
more severe NLFs tend to result from a greater number 
of underlying etiologies, both factors should be assessed 
separately to guide treatment strategy. Four levels of NLF 
severity (mild to very severe) can be established from the 
photonumeric MAS. (See figure, Supplemental Digital 
Content 1, which displays MAS for NLF at rest, https://
links.lww.com/PRSGO/E51.) In terms of etiology, NLFs 
can be classified into the following types: skin, fat pad, 
bone retrusion, and mixed.1 Skin-type NLFs develop from 
collagen fiber breakage and HA loss in dermal tissues. Fat 
pad–type NLFs1 display nasolabial fat pad hypertrophy 
and ptosis, with NLF concavity deepening upon smiling. 
Bone retrusion–type NLFs result from the loss of bony 
support in the pyriform aperture, producing a more con-
cave upper NLF. Hybrid NLFs combine at least 2 afore-
mentioned NLF types. We observed that level 1 NLFs are 
caused by deterioration of the dermal layer.1 Level 2–4 
NLFs arose from etiologies affecting the dermis, subcuta-
neous layers, fat pads, and bone (ie, hybrid NLF), start-
ing with dermal thickness and subcutaneous fat loss, and 
pyriform foramen bone retrusion in level 2 NLFs. These 
progress in level 4 NLFs to severe skin laxity and volume 
loss in the temples, lateral and medial cheeks, mandibles, 
and nasolabial areas. Although NLF severity and etiology 
inform the selection of assessment, strategy, and treat-
ment (AST) protocols and injection strategies, we empha-
size that the various AST protocols are not meant to 
correspond specifically to the 4 consecutive MAS levels for 
NLF. To demonstrate the different protocols clearly, case 
examples of progressive NLF grades (1–4) are presented.

Strategy and Treatment

AST Protocol 1. This protocol addresses superficial skin-
type nasolabial wrinkles due to loss of collagen, HA, and 

Takeaways
Question: Can nasolabial folds (NLFs) in Asian patients 
be more effectively treated with hyaluronic acid dermal 
fillers?

Findings: The assessment, strategy, and treatment (AST) 
injection protocols incorporated NLF anatomy and etiol-
ogy, patient expectations, and product selection to yield 
consistent, visible, and satisfactory improvements in NLF 
severity at 30 days, while allowing individualization to 
optimize outcomes and improve patient satisfaction.

Meaning: Conventional filling protocols may produce 
unsatisfactory NLF improvements or a wide midface and 
prominent cheekbones. The strategy-driven AST proto-
cols produced holistic results while targeting all key con-
tributors of NLFs.

https://links.lww.com/PRSGO/E51
https://links.lww.com/PRSGO/E51
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subcutaneous fat (Fig. 1). As NLF skin experiences long-
term dynamic muscle activity and traction, BBL was 
selected for its high tissue integration, high cohesivity, and 
relatively low viscosity.24 Depending on the NLF length 
and depth, BBL can be injected directly into the mid- and 
deep dermis using the blanching technique (0.1–0.5 mL/
side intradermally into the mid- and deep dermis by 
blanching, for a total of 0.1–1 mL/side), or into the imme-
diate subdermal plane using retrograde fanning (<0.05 mL 
per retrograde linear thread).36,37 The blanching tech-
nique is recommended, but the physician’s experience, 
technical skill, and comfort level should determine the 
choice of injection tool and technique.

AST Protocol 2. Direct injection with a dual-plane sand-
wich technique24,38 is recommended when NLF appear-
ance is exacerbated by insufficient deep bony support due 
to maxillary retrusion (congenital or age-related) and 
soft-tissue volume loss (Fig. 2). BVL offers deep tissue sup-
port and projection due to its high E′, normal force (FN), 
and moderate G′ that resists compression.39 BVL (0.1–
0.5 mL/side; Fig. 2, point ①) can be injected supraperios-
teally with a sharp needle or cannula (25G or larger) into 
the canine fossa/Ristow space. If a needle is used, avoid 
large boluses (>0.1 mL) and build up the intended dose 
gradually with microboluses (<0.05 mL) administered 
through small-amplitude movements of the needle with-
out exiting the skin.40 Lateral entry points are preferred 
for cannulas, with injection directions perpendicular to 
the facial artery to reduce vascular occlusion risks. 
Subsequently, BVL is delivered subcutaneously (0.2–
1.0 mL; Fig. 2, point ②) using a cannula in retrograde 
linear threads of less than 0.05 mL. Subcutaneous plane 
injections can be performed with BBL instead of BVL in 
thinner-skinned patients (AST protocol 1).

AST Protocol 3. When midface deflation contributes to 
NLF appearance, restoring volume in the deep cheek fat 
compartments and correcting maxillary and zygomatic 
bone resorption are essential (Fig. 3). An indirect 
approach to elevate ptotic soft tissues should be combined 
with direct injections into the NLF (AST protocols 1 and 
2). BVL (0.2–0.5 mL/side) was injected sequentially as 
microboluses (<0.05 mL) into the supraperiosteal plane 
and deep medial cheek fat compartment using a needle 
(Fig. 3, point ①) or cannula (Fig. 3, point ②). The infra-
orbital foramen was palpated and marked, and the infra-
orbital artery was carefully avoided. Patients with 
preauricular hollowing received BVL (0.3–1.0 mL/side) 
subcutaneously via cannula (Fig. 3, point ③) to smooth 
the submalar-to-zygomatic arch transition and provide an 
indirect lifting effect on the NLF. This indirect approach 
targets the midface and submalar areas, followed by direct 
correction with AST protocols 1 and 2.

AST Protocol 4. Advanced facial aging, retaining liga-
ment laxity,41 temple volume loss, and mandibular bone 
resorption1 may exacerbate NLF appearance, necessitat-
ing augmentation of the temples and mandibular angle 
(Fig. 4). In a skeletonized-looking face with severe ante-
rior temple volume loss, BVL was injected supraperioste-
ally (0.1–1.0 mL/side) with a needle in microboluses 
(<0.05 mL) (Fig. 4, point ①). Posterior temple volume 
loss was corrected with subcutaneous (0.1–0.3 mL/side) 
or inter-fascial plane (0.4–1.0 mL/side) cannula injections 
(Fig. 4, point ②). Two vascular structures to avoid during 
temple injections are (1) the superficial temporal artery 
within the superficial temporal fascia, which connects to 
the supraorbital artery, a branch of the ophthalmic artery; 
and (2) the anterior deep temporal artery, running in the 
temporalis muscle and anastomosing with the 

Fig. 1. AST protocol 1.
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zygomaticotemporal artery, which joins the ophthalmic 
artery in the deep temporal fat pad.42 For jawline augmen-
tation, BVL (0.3–1.0 mL/side) was placed subcutaneously 
along the mandible ramus and body through a mandibu-
lar angle entry point (Fig. 4, point ③). Patients with man-
dibular angle blunting and anteromedial movement may 

benefit from needle injection of BVL (0.2–0.5 mL/side) 
supraperiosteally to restore age-related bone loss and 
superficial musculoaponeurotic system (SMAS) tension. 
These steps should be combined with midface augmenta-
tion (AST protocol 3) and direct NLF injections (AST pro-
tocols 1 and 2) to fully address the underlying NLF 

Fig. 2. AST protocol 2.

Fig. 3. AST protocol 3.
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etiologies. Combination with other modalities (eg, energy-
based devices and biostimulators) can improve skin qual-
ity for holistic outcomes.

Filler complication risks in the highly vascularized naso-
labial region can be mitigated42 by avoiding needles during 
subcutaneous injections. Injecting intradermally with the 
blanching technique lowers the risk of intravascular com-
plication as the dermis lacks major blood vessels. However, 
BBL should be carefully delivered in microdroplets to 
prevent persistent visible, palpable papules. Importantly, 
injection volumes should be kept low to avoid intravascular 
complications, including embolisms leading to blindness.43 
Risks can be further reduced by a comprehensive under-
standing of facial anatomy, injecting slowly, limiting bolus 
volumes to 0.1 mL, vasoconstricting with adrenalized anes-
thetics, choosing blunt cannulas over sharp needles, and 
introducing cannulas perpendicularly to arteries.40 If using 
a needle, preinjection aspiration may prevent accidental 
intravascular injections, provided the needle is primed, 
aspiration is performed for sufficiently long, and a suitable 
product/needle combination is selected.44 Injectors must 
be mindful of possible false-negative aspiration tests and 
not be lured into a false sense of security. Instead, injectors 
should consider delivering microboluses with consistent, 
fine-amplitude movements when using a needle.40

The AST protocols are summarized in Supplemental 
Digital Content 2. (See figure, Supplemental Digital 
Content 2, which displays the AST protocol workflow, 
https://links.lww.com/PRSGO/E52.)

RESULTS
Patients were digitally photographed (A7R5, SONY Co., 

Ltd., Beijing, China) preinjection (baseline), immediately 

posttreatment, and at 30 days postinjection (follow-up). 
(See figure, Supplemental Digital Content 3, which dis-
plays AST protocols 1–4 patient results. Patients are shown 
before, immediately posttreatment, and 1 month post-
treatment, https://links.lww.com/PRSGO/E53.)

AST Protocol 1. A 26-year-old female patient with MAS 
grade 1 NLF received BBL intradermally (0.6 mL) and 
subcutaneously (1.9 mL) into the NLFs (Fig. 5). At follow-
up, the NLF had improved with effacement of the superfi-
cial nasolabial wrinkles.

AST Protocol 2. A 23-year-old female patient with grade 
2 NLF due to retruded maxilla received BVL supraperios-
teally in the canine fossa (1.0 mL) and subcutaneously 
along the NLF (0.8 mL), followed by intradermal BBL 
(1.0 mL) to smoothen superficial fine wrinkles (Fig. 6). At 
follow-up, the NLF depth had improved markedly, espe-
cially in the upper half with pyriform aperture 
projection.

AST Protocol 3. A 33-year-old female patient with grade 
3 NLF secondary to midface volume loss and descent of 
superficial fat compartments received BVL supraperioste-
ally (1.0 mL) in the anteromedial cheek and subcutane-
ously in the preauricular region (1.4 mL), followed by 
direct subcutaneous (0.5 mL) and intradermal (0.5 mL) 
injections of BBL in the NLF (Fig. 7). At follow-up, the 
anterior cheek projection and nasojugal groove had 
improved visibly, submalar transitions and contours were 
smoother, and NLF severity had improved significantly.

AST Protocol 4. A 43-year-old female patient had grade 
4 NLF from age-related bone resorption of the maxilla 
and zygoma, atrophy of the deep fat compartments in the 

Fig. 4. AST protocol 4.

https://links.lww.com/PRSGO/E52
https://links.lww.com/PRSGO/E53
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Fig. 5. AST protocol 1 patient results. Patient shown before treatment and 1 month posttreatment with 
BBL 2.5 mL. BB, Belotero Balance. Courtesy of Dr. Kai-Chin Hung.
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Fig. 6. AST protocol 2 patient results. Patient shown before treatment and 1 month posttreatment with 
BBL 1.0 mL and BVL 1.8 mL. BB, Belotero Balance; BV, Belotero Volume. Courtesy of Dr. Qin Li.



PRS Global Open • 2025

8

Fig. 7. AST protocol 3 patient results. Patient shown before treatment and 1 month posttreatment 
with BBL 1.0 mL and BVL 2.4 mL. BB, Belotero Balance; BV, Belotero Volume. Courtesy of Dr. Lijun Zhou.
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Fig. 8. AST protocol 4 patient results. Patient shown before treatment and 1 month post-
treatment with BBL 2.6 mL and BVL 8.3 mL. BB, Belotero Balance; BV, Belotero Volume. 
Courtesy of Dr. Qingyang Liu.
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midface and temples, and loss of skin elasticity. BVL was 
injected supraperiosteally (2.0 mL) and subcutaneously 
(1.0 mL) in the temples, supraperiosteally in the anterior 
cheek (1.0 mL), and subcutaneously in the lateral cheek/
preauricular area (3.5 mL) (Fig. 8). BVL was directly 
injected into the NLFs, supraperiosteally (1.3 mL) in the 
canine fossa and subcutaneously (1.4 mL), whereas BBL 
was injected intradermally (0.7 mL) along the NLF. At 
follow-up, the patient had a more oval-shaped face with 
smoother temple and submalar contours, restored mid-
face and infraorbital area support, lifting of lower face  
soft tissue, a slimmer face despite receiving 10.9 mL of fill-
ers, and markedly improved NLFs at rest and during 
animation.

DISCUSSION
We formulated a rational and systematic framework 

comprising 4 protocols for NLFs of different etiologies 
with BEL HA fillers currently approved in China—Belotero 
Balance and Belotero Volume—and demonstrated effi-
cacy in NLF correction through a case series. Even with 
different injectors, AST protocols provided consistent, 
visible, and satisfactory improvements in NLF severity as 
early as 30 days posttreatment.

The NLF represents an early sign of aging45 and is 
anatomically complex due to its mobility.5 Its correc-
tion is complicated by multiple facial aging effects, for 
example, bone retrusion, soft tissue ptosis, and deep 
medial cheek fat or subcutaneous NLF volume loss.46 
Gravitational pull on excessive nasolabial and superficial 
medial cheek subcutaneous fat can deepen NLFs and 
may require invasive liposuction. Meanwhile, innova-
tions in dermal filler injection techniques, technologies, 
and strategies have increased minimally invasive filler-
based NLF correction.9,47–50 In Chinese patients, injecting 
fillers for zygomatic and zygomaticocutaneous ligament 
support indirectly resolves midface sagging and mini-
mizes NLFs as a secondary effect.5 Injecting HA fillers 
between the deep medial cheek fat and periosteum, or 

supraperiosteally into the canine fossa5 addresses bone 
retrusion NLFs, whereas augmentation of deep medial 
cheek fat compartments creates cheek prominence and 
naturally improves NLF appearance.51 Following the cor-
rection of midface volume loss and bony retrusion, direct 
filler injection along the NLF helps to treat subcutane-
ous volume loss.

Our AST protocols present a comprehensive diagnos-
tic and therapeutic approach, beginning with assessments 
of NLF severity and etiology, and integrating patient 
expectations and desired aesthetic improvements to tailor 
a holistic treatment plan with BVL and BBL. Etiology 
includes congenital anatomical factors, such as zygomatic 
and maxillary bone deficiencies, or age-related factors 
such as skin laxity, bone resorption, and soft-tissue volume 
loss. BVL has been shown to indirectly improve NLF 
appearance following injection into the midface.52 
Interestingly, posterior temporal supra-SMAS filler injec-
tions also provided a lifting effect to indirectly decrease 
age‐associated changes in the midface and lower face, 
including the NLF.53 To achieve this extended effect, fill-
ers were placed superficial to the superficial temporal fas-
cia, which is continuous with the SMAS. The superficial 
temporal fat compartments are enclosed and supported 
by fibrous septa walls on the superficial temporal fascia 
and are present within the temporal subdermal layer.54 
When septa are intact and compartmental volumes are 
increased (eg, by fillers), the fat compartments move ante-
riorly or superiorly (upward).53 Consequently, skin adja-
cent to these areas or in the lower face also moves upward. 
As demonstrated with 3-dimensional Canfield Vectra 
imaging, strategic placement of BVL in lateral facial 
regions distant from the NLF, such as the temple and man-
dible regions, can indirectly augment the NLF and pro-
duce a visible improvement in NLF appearance (Fig. 9). 
Similar observations have been postulated or demon-
strated by others. This effect may potentially result from 
the interconnections between different facial areas, such 
that treatment of one area produces effects elsewhere.55–57 
For example, 1 patient experienced global improvements 

Fig. 9. Three-dimensional imaging of a patient. The patient is shown immediately before (A) and after (B) BV injections into both the 
temples and the mandible, resulting in a 0.10 cm3 increase in volume in the NLF region (C). Interestingly, immediately after BV injections 
only into the temples (D), the NLF volume increased by 0.20 cm3 (D). Strategic placement of BV in lateral facial regions distant to the 
NLF can thus lead to a discernible enhancement in NLF volume. Volume changes were measured using 3-dimensional Canfield Vectra. 
Courtesy of Dr. Jani van Loghem.
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and immediate lifting of the whole face and less malar and 
nasolabial fat ptosis, simply from supra-auricular fillers.58 
Further studies are needed to confirm these distal effects 
with AST protocols, for example, through sequential or 
isolated individual injections. After establishing NLF 
severity and etiology, treatment decisions are made on 
whether to inject directly into the NLF or to combine with 
indirect approaches involving the midface, temples, and 
jawline. Products can also be used independently or in 
combination with other modalities. For example, micro-
focused ultrasound with visualization stimulates new col-
lagen and elastin production59–62 in the SMAS and dermal 
layers to lift ptotic soft tissues63,64 and potentially improve 
NLF appearance.

Clinical evidence has shown sustainable aesthetic out-
comes, good safety profiles, and long-term tolerability of 
BEL fillers. Our protocols use BVL and BBL—CPM HA 
fillers that provide optimal tissue integration27 for smooth 
results, minimal risk of Tyndall effects, and a low risk of 
delayed inflammatory reactions.65,66 In contrast, HA-based 
fillers manufactured by Vycross technology, such as 
Juvéderm Volbella, may be more immunogenic and have a 
higher risk of delayed-onset nodule formation than other 
HA-based gels.67,68 A retrospective chart review of 400 
patients injected with Juvéderm Volbella into the lips and 
tear troughs reported that 4.25% experienced prolonged 
and recurrent delayed inflammatory reactions, which is 
significantly higher than the accepted safety threshold of 
0.02% for HA-based fillers.67 Furthermore, 1 comparative 
histology study69 demonstrated that Juvéderm Voluma had 
a more pronounced inflammatory reaction with macro-
phages and giant cells around the implant on day 21, but 
no signs of an inflammatory reaction around the BVL 
implant. BVL can safely restore facial volume in dynamic 
sites (eg, cheek/midface) and can be easily layered on 
the periosteum and in subcutaneous layers. BVL’s high 
projection capacity (E′ and FN) is suited to augmentation 
of the chin, cheek, and temples, whereas its high plastic-
ity optimizes moldability for smooth transitions while 
allowing natural facial expressions.70 BBL is designed for 
superficial injection into intradermal and subdermal lay-
ers to smoothen fine lines and volumize the perioral and 
periorbital areas (tear troughs). As we have shown, BBL 
was effectively combined with BVL to treat different NLF 
etiologies and achieve consistent and satisfactory clinical 
outcomes. Our study was limited by its small sample size, 
lack of control, and short follow-up. As it was an initial, 
exploratory concept of the AST protocols, most outcomes 
were restricted to subjective assessments, and we did not 
objectively measure the individual effect of each injection 
area on NLF depth. Longer term, large-cohort studies are 
needed within this patient population to confirm the sta-
tistical validity of our results, supplemented with objective 
topographic and/or 3-dimensional imaging with volumet-
ric measurements.

CONCLUSIONS
The AST protocols comprise an assessment of facial 

indications based on anatomy, etiology, and NLF sever-
ity, to develop an injection strategy utilizing BBL and 

BVL through direct and indirect approaches. The cho-
sen treatment encompassed various injection techniques 
to customize outcomes for natural and lasting aesthetic 
rejuvenation. These AST protocols provide a strategic 
reference for filler-based injections to improve NLFs but 
are not restrictive. Thus, injectors should assess and treat 
patients using a personalized approach. Using indirect 
and direct injections, the AST protocols effectively lever-
aged and combined CPM HA fillers to achieve NLF cor-
rection and holistic pan-facial rejuvenation.

Jani van Loghem, MD
UMA Institute & Clinic
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1017 VV Amsterdam, The Netherlands
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DISCLOSURES
Li, Tseng, Cui, Liu, Xue, van Loghem, Hung, Zhou, Xie, 

and Zhao each serve as consultants and speakers for Merz 
Aesthetics. Funding was provided by Merz Aesthetics for manu-
script writing support to Dr Shawna Tan, Medical Writers Asia.

PATIENT CONSENT
Informed consent was obtained from all individual partici-

pants included in the study.

ACKNOWLEDGMENTS
The authors express their gratitude to Prof Xiangdong Chen, 

Dr. Zhifu Sui, Dr. Yanli Tian, Dr. Shiliang Xu, Dr. Zumeng Ya, 
Dr. Xiaoqing Yan, and Dr. Shuxian Zhang for their critical dis-
cussions and feedback.

DECLARATION OF HELSINKI
All protocols adhered to the tenets of the Declaration of 

Helsinki.

REFERENCES
	 1.	 Zhang L, Tang MY, Jin R, et al. Classification of nasolabial 

folds in Asians and the corresponding surgical approaches: 
by Shanghai 9th People’s Hospital. J Plast Reconstr Aesthet Surg. 
2015;68:914–919. 

	 2.	 Ghassemi A, Prescher A, Riediger D, et al. Anatomy of the SMAS 
revisited. Aesthetic Plast Surg. 2003;27:258–264. 

	 3.	 Freeman MS. Rejuvenation of the midface. Facial Plast Surg. 
2003;19:223–236. 

	 4.	 Mendelson B, Wong CH. Changes in the facial skeleton with 
aging: implications and clinical applications in facial rejuvena-
tion. Aesthetic Plast Surg. 2012;36:753–760. 

	 5.	 Zhao M, Cai L, Li F, et al. Hyaluronic acid filler injections for 
nasolabial folds in Asian patients: a treatment plan based 
on a practical nasolabial assessment method. Ann Plast Surg. 
2020;84:481–486. 

	 6.	 Samizadeh S. Treating nasolabial folds. Aesthetics J. 2016;2:27–31.
	 7.	 Ozdemir R, Kilinç H, Unlü RE, et al. Anatomicohistologic study 

of the retaining ligaments of the face and use in face lift: retain-
ing ligament correction and SMAS plication. Plast Reconstr Surg. 
2002;110:1134–1147; discussion 1148. 

	 8.	 Rohrich RJ, Pessa JE. The retaining system of the face: histologic 
evaluation of the septal boundaries of the subcutaneous fat com-
partments. Plast Reconstr Surg. 2008;121:1804–1809. 

mailto:academy@uma-institute.com
https://doi.org/10.1016/j.bjps.2015.03.023
https://doi.org/10.1016/j.bjps.2015.03.023
https://doi.org/10.1016/j.bjps.2015.03.023
https://doi.org/10.1016/j.bjps.2015.03.023
https://doi.org/10.1007/s00266-003-3065-3
https://doi.org/10.1007/s00266-003-3065-3
https://doi.org/10.1055/s-2003-40007
https://doi.org/10.1055/s-2003-40007
https://doi.org/10.1007/s00266-012-9904-3
https://doi.org/10.1007/s00266-012-9904-3
https://doi.org/10.1007/s00266-012-9904-3
https://doi.org/10.1097/SAP.0000000000002071
https://doi.org/10.1097/SAP.0000000000002071
https://doi.org/10.1097/SAP.0000000000002071
https://doi.org/10.1097/SAP.0000000000002071
https://doi.org/https://issuu.com/aestheticsjournal/docs/aesthetics_august_2015
https://doi.org/10.1097/01.PRS.0000021442.30272.0E
https://doi.org/10.1097/01.PRS.0000021442.30272.0E
https://doi.org/10.1097/01.PRS.0000021442.30272.0E
https://doi.org/10.1097/01.PRS.0000021442.30272.0E
https://doi.org/10.1097/PRS.0b013e31816c3c1a
https://doi.org/10.1097/PRS.0b013e31816c3c1a
https://doi.org/10.1097/PRS.0b013e31816c3c1a


PRS Global Open • 2025

12

	 9.	 Stefura T, Kacprzyk A, Droś J, et al. Tissue fillers for the nasola-
bial fold area: a systematic review and meta-analysis of random-
ized clinical trials. Aesthetic Plast Surg. 2021;45:2300–2316. 

	10.	 Ghaddaf AA, Aljefri YE, Alharbi FA, et al. Monophasic ver-
sus biphasic hyaluronic acid filler for correcting nasolabial 
folds: a systematic review and meta-analysis. J Cosmet Dermatol. 
2022;21:627–635. 

	11.	 Peng T, Hong WJ, Fang JR, et al. The selection of hyaluronic acid 
when treating with the nasolabial fold: a meta-analysis. J Cosmet 
Dermatol. 2022;21:571–579. 

	12.	 Li W, Li B, Hofmann M, et al. A multicenter noninferiority study 
comparing safety and effectiveness of hyaluronic acid fillers for 
correction of nasolabial folds in Chinese subjects. Plast Reconstr 
Surg Glob Open. 2023;11:e4810. 

	13.	 Philipp‐Dormston W, Bergfeld D, Sommer B, et al. Consensus 
statement on prevention and management of adverse effects fol-
lowing rejuvenation procedures with hyaluronic acid‐based fill-
ers. J Eur Acad Dermatol Venereol. 2017;31:1088–1095. 

	14.	 Cohen JL, Dayan SH, Brandt FS, et al. Systematic review of clini-
cal trials of small- and large-gel-particle hyaluronic acid inject-
able fillers for aesthetic soft tissue augmentation. Dermatol Surg. 
2013;39:205–231. 

	15.	 Carruthers JD, Glogau RG, Blitzer A. Advances in facial rejuve-
nation: botulinum toxin type A, hyaluronic acid dermal fillers, 
and combination therapies—consensus recommendations. Plast 
Reconstr Surg. 2008;121:5S–30S. 

	16.	 Noh T, Moon H, Yu J, et al. Effects of highly concentrated hyal-
uronic acid filler on nasolabial fold correction: a 24-month 
extension study. J Dermatolog Treat. 2016;27:1–5. 

	17.	 Raspaldo H, Gassia V, Niforos FR, et al. Global, 3-dimensional 
approach to natural rejuvenation: part 1—recommendations for 
volume restoration and the periocular area. J Cosmet Dermatol. 
2012;11:279–289. 

	18.	 de Maio M, DeBoulle K, Braz A, et al; Alliance for the Future of 
Aesthetics Consensus Committee. Facial assessment and injection 
guide for botulinum toxin and injectable hyaluronic acid fillers: 
focus on the midface. Plast Reconstr Surg. 2017;140:540e–550e. 

	19.	 Li D, Sun J, Wu S. A multi-center comparative efficacy and 
safety study of two different hyaluronic acid fillers for treatment 
of nasolabial folds in a Chinese population. J Cosmet Dermatol. 
2019;18:755–761. 

	20.	 Nishikawa A, Aikawa Y, Kono T. Current status of early com-
plications caused by hyaluronic acid fillers: insights from a 
descriptive, observational study of 41,775 cases. Aesthet Surg J. 
2023;43:893–904. 

	21.	 Wang D, Zeng N, Zhang Q, et al. Quantitative evaluation of 
nasolabial fold by three-dimensional imaging: a comparison with 
WSRS score. Aesthetic Plast Surg. 2022;46:2189–2193. 

	22.	 Prasetyo AD, Prager W, Rubin MG, et al. Hyaluronic acid fillers 
with cohesive polydensified matrix for soft-tissue augmentation 
and rejuvenation: a literature review. Clin Cosmet Investig Dermatol. 
2016;9:257–280. 

	23.	 Shope C, Andrews L, Snyder A, et al. Belotero: what we know 
now. Dermatol Rev. 2023;4:96–99. 

	24.	 Sundaram H, Fagien S. Cohesive polydensified matrix hyaluronic 
acid for fine lines. Plast Reconstr Surg. 2015;136:149S–163S. 

	25.	 Micheels P, Sarazin D, Tran C, et al. Effect of different cross-
linking technologies on hyaluronic acid behavior: a visual and 
microscopic study of seven hyaluronic acid gels. J Drugs Dermatol. 
2016;15:600–606. 

	26.	 Pavicic T. Efficacy and tolerability of a new monophasic, double-
crosslinked hyaluronic acid filler for correction of deep lines and 
wrinkles. J Drugs Dermatol. 2011;10:134–139. 

	27.	 Tran C, Carraux P, Micheels P, et al. In vivo bio-integration of 
three hyaluronic acid fillers in human skin: a histological study. 
Dermatology. 2014;228:47–54. 

	28.	 Hertz-Kleptow D, Hanschmann A, Hofmann M, et al. Facial skin 
revitalization with CPM®-HA20G: an effective and safe early inter-
vention treatment. Clin Cosmet Investig Dermatol. 2019;12:563–572. 

	29.	 Palm MD. Filler frontier: what’s new and heading West to the US 
market. Semin Cutan Med Surg. 2014;33:157–163. 

	30.	 CNMPABB (Lidocaine). NMPA database: imported medical 
devices (registration)—basic information of “National Medical 
Device Injection 20213130421.” Available at https://www.nmpa.
gov.cn/datasearch/search-info.html?nmpa=aWQ9NjQwODMm
aXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODc
xYjUzNTQz. Accessed July 10, 2024.

	31.	 CNMPABV (Lidocaine). NMPA database: imported medical 
devices (registration)—basic information of “National Medical 
Device Injection 20233130009.” Available at https://www. 
n m p a . g o v. c n / d a t a s e a r c h / s e a r c h - i n f o . h t m l ? n m p a = 
aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRm-
NWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMz 
UwMTgzOGQ0ODcxYjUzNTQz. Accessed July 10, 2024.

	32.	 Xie Y, Wu S, Wang L, et al. Long-term safety and effectiveness 
of hyaluronic acid fillers correcting nasolabial folds in Chinese 
patients. Plast Reconstr Surg Glob Open. 2023;11:e5423. 

	33.	 Park KY, Kim JM, Seok J, et al. Comparative split-face study of 
durational changes in hyaluronic acid fillers for mid-face volume 
augmentation. Dermatol Ther. 2019;32:e12950. 

	34.	 Hong JK, Park SJ, Seo SJ, et al. Quantitative evaluation of vol-
ume augmentation and durational changes in the anteromedial 
cheek with hyaluronic acid fillers using three-dimensional mea-
surement: 2-year results from a comparative split-face study. Plast 
Reconstr Surg. 2022;150:87e–91e. 

	35.	 Narins RS, Carruthers J, Flynn TC, et al. Validated assessment 
scales for the lower face. Dermatol Surg. 2012;38:333–342. 

	36.	 Funt DK. Safe and effective injection technique. In: Goldberg 
DJ, ed. Dermal Fillers. 1st ed. S.Karger AG; 2017.

	37.	 Micheels P, Sarazin D, Besse S, et al. A blanching technique 
for intradermal injection of the hyaluronic acid Belotero. Plast 
Reconstr Surg. 2013;132:59S–68S. 

	38.	 Lim T, Frank K, Hadjab B. Target-specific sandwich technique: 
facial rejuvenation leveraging CPM technology. J Cosmet Dermatol. 
2022;21:207–219. 

	39.	 Gavard Molliard S, Albert S, Mondon K. Key importance of 
compression properties in the biophysical characteristics of 
hyaluronic acid soft-tissue fillers. J Mech Behav Biomed Mater. 
2016;61:290–298. 

	40.	 Goodman GJ, Magnusson MR, Callan P, et al. Aspiration before 
tissue filler-an exercise in futility and unsafe practice. Aesthet Surg 
J. 2022;42:89–101. 

	41.	 Weinzweig J, Pantaloni M, Hoy EA, et al. Chapter 76—the naso-
labial fold. In: Weinzweig J, ed. Plastic Surgery Secrets Plus. 2nd ed. 
Mosby; 2010:498–503.

	42.	 van Loghem J, Sattler S, Casabona G, et al. Consensus on the use 
of hyaluronic acid fillers from the cohesive polydensified matrix 
range: best practice in specific facial indications. Clin Cosmet 
Investig Dermatol. 2021;14:1175–1199. 

	43.	 Goodman GJ, Magnusson MR, Callan P, et al. A consensus on 
minimizing the risk of hyaluronic acid embolic visual loss and 
suggestions for immediate bedside management. Aesthet Surg J. 
2020;40:1009–1021. 

	44.	 Tseng FW, Bommareddy K, Frank K, et al. Descriptive analysis of 
213 positive blood aspiration cases when injecting facial soft tis-
sue fillers. Aesthet Surg J. 2021;41:616–624. 

	45.	 Trinh T-TT, Chien PN, Le LTT, et al. An assessment of the effec-
tiveness and safety of ULTRACOL100 as a device for restoring 
skin in the nasolabial fold region. Cosmetics. 2024;11:4. 

	46.	 Hong G-W, Song S, Park SY, et al. Why do nasolabial folds 
appear? Exploring the anatomical perspectives and the role of 
thread-based interventions. Diagnostics (Basel). 2024;14:716. 

https://doi.org/10.1007/s00266-021-02439-5
https://doi.org/10.1007/s00266-021-02439-5
https://doi.org/10.1007/s00266-021-02439-5
https://doi.org/10.1111/jocd.14632
https://doi.org/10.1111/jocd.14632
https://doi.org/10.1111/jocd.14632
https://doi.org/10.1111/jocd.14632
https://doi.org/10.1111/jocd.14710
https://doi.org/10.1111/jocd.14710
https://doi.org/10.1111/jocd.14710
https://doi.org/10.1097/GOX.0000000000004810
https://doi.org/10.1097/GOX.0000000000004810
https://doi.org/10.1097/GOX.0000000000004810
https://doi.org/10.1097/GOX.0000000000004810
https://doi.org/10.1111/jdv.14295
https://doi.org/10.1111/jdv.14295
https://doi.org/10.1111/jdv.14295
https://doi.org/10.1111/jdv.14295
https://doi.org/10.1111/dsu.12036
https://doi.org/10.1111/dsu.12036
https://doi.org/10.1111/dsu.12036
https://doi.org/10.1111/dsu.12036
https://doi.org/10.1097/PRS.0b013e31816de8d0
https://doi.org/10.1097/PRS.0b013e31816de8d0
https://doi.org/10.1097/PRS.0b013e31816de8d0
https://doi.org/10.1097/PRS.0b013e31816de8d0
https://doi.org/10.3109/09546634.2016.1170759
https://doi.org/10.3109/09546634.2016.1170759
https://doi.org/10.3109/09546634.2016.1170759
https://doi.org/10.1111/jocd.12003
https://doi.org/10.1111/jocd.12003
https://doi.org/10.1111/jocd.12003
https://doi.org/10.1111/jocd.12003
https://doi.org/10.1097/PRS.0000000000003716
https://doi.org/10.1097/PRS.0000000000003716
https://doi.org/10.1097/PRS.0000000000003716
https://doi.org/10.1097/PRS.0000000000003716
https://doi.org/10.1111/jocd.12916
https://doi.org/10.1111/jocd.12916
https://doi.org/10.1111/jocd.12916
https://doi.org/10.1111/jocd.12916
https://doi.org/10.1093/asj/sjad039
https://doi.org/10.1093/asj/sjad039
https://doi.org/10.1093/asj/sjad039
https://doi.org/10.1093/asj/sjad039
https://doi.org/10.1007/s00266-021-02682-w
https://doi.org/10.1007/s00266-021-02682-w
https://doi.org/10.1007/s00266-021-02682-w
https://doi.org/10.2147/CCID.S106551
https://doi.org/10.2147/CCID.S106551
https://doi.org/10.2147/CCID.S106551
https://doi.org/10.2147/CCID.S106551
https://doi.org/10.1002/der2.180
https://doi.org/10.1002/der2.180
https://doi.org/10.1097/PRS.0000000000001835
https://doi.org/10.1097/PRS.0000000000001835
https://doi.org/https://jddonline.com/articles/effect-of-different-crosslinking-technologies-on-hyaluronic-acid-behavior-a-visual-and-microscopic-s-S1545961616P0600X
https://doi.org/https://jddonline.com/articles/effect-of-different-crosslinking-technologies-on-hyaluronic-acid-behavior-a-visual-and-microscopic-s-S1545961616P0600X
https://doi.org/https://jddonline.com/articles/effect-of-different-crosslinking-technologies-on-hyaluronic-acid-behavior-a-visual-and-microscopic-s-S1545961616P0600X
https://doi.org/https://jddonline.com/articles/effect-of-different-crosslinking-technologies-on-hyaluronic-acid-behavior-a-visual-and-microscopic-s-S1545961616P0600X
https://doi.org/https://jddonline.com/articles/efficacy-and-tolerability-of-a-new-monophasic-double-crosslinked-hyaluronic-acid-filler-for-correcti-S1545961611P0134X
https://doi.org/https://jddonline.com/articles/efficacy-and-tolerability-of-a-new-monophasic-double-crosslinked-hyaluronic-acid-filler-for-correcti-S1545961611P0134X
https://doi.org/https://jddonline.com/articles/efficacy-and-tolerability-of-a-new-monophasic-double-crosslinked-hyaluronic-acid-filler-for-correcti-S1545961611P0134X
https://doi.org/10.1159/000354384
https://doi.org/10.1159/000354384
https://doi.org/10.1159/000354384
https://doi.org/10.2147/CCID.S209256
https://doi.org/10.2147/CCID.S209256
https://doi.org/10.2147/CCID.S209256
https://doi.org/10.12788/j.sder.0116
https://doi.org/10.12788/j.sder.0116
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NjQwODMmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NjQwODMmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NjQwODMmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NjQwODMmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRmNWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRmNWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRmNWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRmNWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://www.nmpa.gov.cn/datasearch/search-info.html?nmpa=aWQ9NDBhNTA1ODI4MWFiNDBiOGEyNGZkZDIxYmRmNWMyYTgmaXRlbUlkPWZmODA4MDgxODMwYjEwMzUwMTgzOGQ0ODcxYjUzNTQz
https://doi.org/10.1097/GOX.0000000000005423
https://doi.org/10.1097/GOX.0000000000005423
https://doi.org/10.1097/GOX.0000000000005423
https://doi.org/10.1111/dth.12950
https://doi.org/10.1111/dth.12950
https://doi.org/10.1111/dth.12950
https://doi.org/10.1097/PRS.0000000000009244
https://doi.org/10.1097/PRS.0000000000009244
https://doi.org/10.1097/PRS.0000000000009244
https://doi.org/10.1097/PRS.0000000000009244
https://doi.org/10.1097/PRS.0000000000009244
https://doi.org/10.1111/j.1524-4725.2011.02247.x
https://doi.org/10.1111/j.1524-4725.2011.02247.x
https://doi.org/10.1097/PRS.0b013e31829a02fb
https://doi.org/10.1097/PRS.0b013e31829a02fb
https://doi.org/10.1097/PRS.0b013e31829a02fb
https://doi.org/10.1111/jocd.14342
https://doi.org/10.1111/jocd.14342
https://doi.org/10.1111/jocd.14342
https://doi.org/10.1016/j.jmbbm.2016.04.001
https://doi.org/10.1016/j.jmbbm.2016.04.001
https://doi.org/10.1016/j.jmbbm.2016.04.001
https://doi.org/10.1016/j.jmbbm.2016.04.001
https://doi.org/10.1093/asj/sjab036
https://doi.org/10.1093/asj/sjab036
https://doi.org/10.1093/asj/sjab036
https://doi.org/10.2147/CCID.S311017
https://doi.org/10.2147/CCID.S311017
https://doi.org/10.2147/CCID.S311017
https://doi.org/10.2147/CCID.S311017
https://doi.org/10.1093/asj/sjz312
https://doi.org/10.1093/asj/sjz312
https://doi.org/10.1093/asj/sjz312
https://doi.org/10.1093/asj/sjz312
https://doi.org/10.1093/asj/sjaa075
https://doi.org/10.1093/asj/sjaa075
https://doi.org/10.1093/asj/sjaa075
https://doi.org/10.3390/cosmetics11010004
https://doi.org/10.3390/cosmetics11010004
https://doi.org/10.3390/cosmetics11010004
https://doi.org/10.3390/diagnostics14070716
https://doi.org/10.3390/diagnostics14070716
https://doi.org/10.3390/diagnostics14070716


 Li et al • AST Protocol for NLF Treatment in Chinese Patients

13

	47.	 Arsiwala SZ. Current trends in facial rejuvenation with fillers. J 
Cutan Aesthet Surg. 2015;8:125–126. 

	48.	 de la Guardia C, Virno A, Musumeci M, et al. Rheologic and 
physicochemical characteristics of hyaluronic acid fillers: over-
view and relationship to product performance. Facial Plast Surg. 
2022;38:116–123. 

	49.	 Clauser LC, Tieghi R, Galiè M, et al. Structural fat grafting: 
facial volumetric restoration in complex reconstructive surgery. J 
Craniofac Surg. 2011;22:1695–1701. 

	50.	 Pessa JE, Nguyen H, John GB, et al. The anatomical basis for 
wrinkles. Aesthet Surg J. 2014;34:227–234. 

	51.	 Wong CH, Mendelson B. Midcheek lift using facial soft-tissue 
spaces of the midcheek. Plast Reconstr Surg. 2015;136:1155–1165. 

	52.	 Gauglitz G, Steckmeier S, Potschke J, et al. Cohesive Polydensified 
Matrix® hyaluronic acid volumizer injected for cheek augmenta-
tion has additional positive effect on nasolabial folds. Clin Cosmet 
Investig Dermatol. 2017;10:507–513. 

	53.	 Suwanchinda A, Webb KL, Rudolph C, et al. The posterior tem-
poral supraSMAS minimally invasive lifting technique using soft-
tissue fillers. J Cosmet Dermatol. 2018;17:617–624. 

	54.	 Rohrich RJ, Pessa JE. The fat compartments of the face: anatomy 
and clinical implications for cosmetic surgery. Plast Reconstr Surg. 
2007;119:2219–2227. 

	55.	 Akinbiyi T, Othman S, Familusi O, et al. Better results in 
facial rejuvenation with fillers. Plast Reconstr Surg Glob Open. 
2020;8:e2763. 

	56.	 Hernandez CA, Freytag DL, Gold MH, et al. Clinical validation 
of the temporal lifting technique using soft tissue fillers. J Cosmet 
Dermatol. 2020;19:2529–2535. 

	57.	 Payne CMR, Verner I. Fillers and Soft Tissue Augmentation. 
Springer; 2015.

	58.	 Coimbra DDA, Oliveira BS. Supra-auricular lifting with fillers: 
new technique. Surg Cosmet Dermatol. 2016;8:328–335. 

	59.	 Chaves Bellote TP, Miot HA. Microfocused ultrasound with visu-
alization for face slimming: preliminary results in four women. 
Clin Cosmet Investig Dermatol. 2021;14:1613–1619. 

	60.	 Corduff N, Lowe S. Hi5 protocol for the use of microfocused 
ultrasound with visualization. Plast Reconstr Surg Glob Open. 
2023;11:e5184. 

	61.	 Shome D, Vadera S, Ram MS, et al. Use of micro-focused ultra-
sound for skin tightening of mid and lower face. Plast Reconstr 
Surg Glob Open. 2019;7:e2498. 

	62.	 Suh DH, Shin MK, Lee SJ, et al. Intense focused ultrasound tight-
ening in Asian skin: clinical and pathologic results. Dermatol Surg. 
2011;37:1595–1602. 

	63.	 Werschler WP, Werschler PS. Long-term efficacy of micro-
focused ultrasound with visualization for lifting and tightening 
lax facial and neck skin using a customized vectoring treatment 
method. J Clin Aesthet Dermatol. 2016;9:27–33. 

	64.	 Park JY, Lin F, Suwanchinda A, et al. Customized treatment using 
microfocused ultrasound with visualization for optimized patient 
outcomes: a review of skin-tightening energy technologies and a 
Pan-Asian adaptation of the expert panel’s gold standard consen-
sus. J Clin Aesthet Dermatol. 2021;14:E70–E79. 

	65.	 Choi MS, Kwak S, Kim J, et al. Comparative analyses of inflamma-
tory response and tissue integration of 14 hyaluronic acid-based 
fillers in mini pigs. Clin Cosmet Investig Dermatol. 2021;14:765–778. 

	66.	 Taufig AZ, Szöke A, Kühnel W. A new strategy to detect intrader-
mal reactions after injection of resorbable dermal fillers. J Asth 
Chir. 2009;2:29–36. 

	67.	 Artzi O, Loizides C, Verner I, et al. Resistant and recurrent late 
reaction to hyaluronic acid-based gel. Dermatol Surg. 2016;42:31–37. 

	68.	 Sadeghpour M, Quatrano NA, Bonati LM, et al. Delayed-onset 
nodules to differentially crosslinked hyaluronic acids: comparative 
incidence and risk assessment. Dermatol Surg. 2019;45:1085–1094. 

	69.	 Micheels P, Besse S, Sarazin D, et al. Ultrasound and histologic 
examination after subcutaneous injection of two volumizing 
hyaluronic acid fillers: a preliminary study. Plast Reconstr Surg Glob 
Open. 2017;5:e1222. 

	70.	 Micheels P, Vandeputte J, Kravtsov M. Treatment of age-related 
mid-face atrophy by injection of cohesive polydensified matrix 
hyaluronic acid volumizer. J Clin Aesthet Dermatol. 2015;8:28–34. 

https://doi.org/10.4103/0974-2077.167261
https://doi.org/10.4103/0974-2077.167261
https://doi.org/10.1055/s-0041-1741560
https://doi.org/10.1055/s-0041-1741560
https://doi.org/10.1055/s-0041-1741560
https://doi.org/10.1055/s-0041-1741560
https://doi.org/10.1097/SCS.0b013e31822e5d5e
https://doi.org/10.1097/SCS.0b013e31822e5d5e
https://doi.org/10.1097/SCS.0b013e31822e5d5e
https://doi.org/10.1177/1090820X13517896
https://doi.org/10.1177/1090820X13517896
https://doi.org/10.1097/PRS.0000000000001826
https://doi.org/10.1097/PRS.0000000000001826
https://doi.org/10.2147/CCID.S141906
https://doi.org/10.2147/CCID.S141906
https://doi.org/10.2147/CCID.S141906
https://doi.org/10.2147/CCID.S141906
https://doi.org/10.1111/jocd.12722
https://doi.org/10.1111/jocd.12722
https://doi.org/10.1111/jocd.12722
https://doi.org/10.1097/01.prs.0000265403.66886.54
https://doi.org/10.1097/01.prs.0000265403.66886.54
https://doi.org/10.1097/01.prs.0000265403.66886.54
https://doi.org/10.1097/GOX.0000000000002763
https://doi.org/10.1097/GOX.0000000000002763
https://doi.org/10.1097/GOX.0000000000002763
https://doi.org/10.1111/jocd.13621
https://doi.org/10.1111/jocd.13621
https://doi.org/10.1111/jocd.13621
https://doi.org/10.5935/scd1984-8773.20168405
https://doi.org/10.5935/scd1984-8773.20168405
https://doi.org/10.2147/CCID.S331354
https://doi.org/10.2147/CCID.S331354
https://doi.org/10.2147/CCID.S331354
https://doi.org/10.1097/GOX.0000000000005184
https://doi.org/10.1097/GOX.0000000000005184
https://doi.org/10.1097/GOX.0000000000005184
https://doi.org/10.1097/GOX.0000000000002498
https://doi.org/10.1097/GOX.0000000000002498
https://doi.org/10.1097/GOX.0000000000002498
https://doi.org/10.1111/j.1524-4725.2011.02094.x
https://doi.org/10.1111/j.1524-4725.2011.02094.x
https://doi.org/10.1111/j.1524-4725.2011.02094.x
https://doi.org/pubmed.ncbi.nlm.nih.gov/27047630
https://doi.org/pubmed.ncbi.nlm.nih.gov/27047630
https://doi.org/pubmed.ncbi.nlm.nih.gov/27047630
https://doi.org/pubmed.ncbi.nlm.nih.gov/27047630
https://doi.org/pubmed.ncbi.nlm.nih.gov/34188753
https://doi.org/pubmed.ncbi.nlm.nih.gov/34188753
https://doi.org/pubmed.ncbi.nlm.nih.gov/34188753
https://doi.org/pubmed.ncbi.nlm.nih.gov/34188753
https://doi.org/pubmed.ncbi.nlm.nih.gov/34188753
https://doi.org/10.2147/CCID.S315076
https://doi.org/10.2147/CCID.S315076
https://doi.org/10.2147/CCID.S315076
https://doi.org/10.1007/s12631-009-0024-0.
https://doi.org/10.1007/s12631-009-0024-0.
https://doi.org/10.1007/s12631-009-0024-0.
https://doi.org/10.1097/DSS.0000000000000562
https://doi.org/10.1097/DSS.0000000000000562
https://doi.org/10.1097/DSS.0000000000001814
https://doi.org/10.1097/DSS.0000000000001814
https://doi.org/10.1097/DSS.0000000000001814
https://doi.org/10.1097/GOX.0000000000001222
https://doi.org/10.1097/GOX.0000000000001222
https://doi.org/10.1097/GOX.0000000000001222
https://doi.org/10.1097/GOX.0000000000001222
https://doi.org/pubmed.ncbi.nlm.nih.gov/25852812
https://doi.org/pubmed.ncbi.nlm.nih.gov/25852812
https://doi.org/pubmed.ncbi.nlm.nih.gov/25852812

