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ABSTRACT

Objective: To synthesize selected literature into a structured clinical
framework for conservative crosslinked hyaluronic acid lip augmentation,
with emphasis on biomaterial behavior, anatomical precision, safety,
reversibility, and documentation quality.

Data sources: A targeted bibliographic corpus was assembled for
interpretive synthesis. Priority was given to review articles, a systematic
review and meta-analysis, lip-specific rheology and biomaterial
characterization studies, imaging- and ultrasound-oriented follow-up
papers, hyaluronidase literature, and anatomical references relevant to lip
planning.

Eligibility criteria: Sources were retained when they offered direct lip-
specific applicability or when they clarified structure-property-performance
relationships, safety, reversibility, or follow-up methodology with clear
translational relevance to the lip context.

Methods of synthesis: This narrative review was organized around
biomaterial identity, dynamic tissue behavior, vascular safety, and
reversibility planning. A de-identified illustrative case was retained only to
contextualize the framework. Serial standardized photographs obtained at
baseline and at 15, 60, and 90 days were reviewed as longitudinal
documentation; however, no instrument-based quantitative dataset was
available, and the case is therefore presented as illustrative and non-
probative.
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Main findings: Predictable lip outcomes appear to depend less on injected
volume alone than on the fit among rheological profile, network
architecture, tissue dynamics, anatomical precision, and preparedness for
complication management. Standardized photography remains useful for
serial visual documentation, but volumetric claims require depth-resolved
three-dimensional assessment, and ultrasound may strengthen both
anatomical safety and post-procedural verification. In the illustrative case,
standardized serial photographs suggest sustained improvement in contour
definition, projection, and upper-to-lower lip proportion from 15 to 90 days
after conservative subunit-based treatment with 1.0 mL of crosslinked
hyaluronic acid. Because follow-up remained photographic rather than
instrument-based, the case does not validate the higher evidentiary
standard advocated by the framework.

Conclusion: Current evidence supports a conservative, anatomy-aware,
biomaterial-centered approach to lip augmentation. Progress in the field
depends on stronger comparative studies and more standardized reporting
that better aligns biomaterial science, anatomical precision, reversibility
planning, and documentation methodology.
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Introduction

Lip augmentation occupies a distinctive place in orofacial
practice because it involves aesthetics, oral competence,
speech-related function, and fine contour perception within a
highly mobile anatomical unit. The widespread use of
crosslinked hyaluronic acid has sometimes encouraged a
simplified volumization narrative; however, the lips are not a
static compartment. They are subject to constant
and high aesthetic

scrutiny. Accordingly, a filler cannot be judged by volume

deformation, muscular recruitment,

alone or by generic descriptors such as soft or firm. 1,2

Recent evidence reinforces this point. A systematic review
and meta-analysis confirmed overall efficacy of hyaluronic
acid lip fillers, but also documented frequent low-grade
adverse events, including edema, firmness, tenderness, and
bruising.3 In this region, effectiveness and safety are
inseparable, because modest variations in tissue plane,
pressure, aliquot size, and recognition
compromise may materially affect outcome quality.

of wvascular

The lips should therefore be approached as a dynamic
biomechanical environment. Imaging-based follow-up has
shown progressive changes in volume and projection after
injection rather than a simple binary pattern of persistence
versus disappearance.4 Review-level discussion of in vivo
post-injection  change likewise suggests that tissue
integration, redistribution, partial degradation, and local
biological response all contribute to the observed clinical

endpoint.>

Material science and anatomy have thus become central to
clinical interpretation. Lip-specific rheology,
organization, crosslinker chemistry, degradability to
hyaluronidase, and anatomical variation in the Ilabial
arteries all influence how safely and naturally a filler can
perform.2:6-14 A clinically wuseful framework for
lip augmentation should therefore integrate structure-
property-performance logic, tissue mechanics, anatomical
precision, reversibility planning, and procedural strategy
rather than remain tied to a volume-centered model.

network

Objective and scope
This review starts from the premise that lip augmentation

should not be discussed as product choice, anatomy, and
technique in isolation. In clinical practice, performance is
co-determined by biomaterial design, the mechanical
demands of a highly mobile tissue bed, and local vascular
risk.

The objective of
selected literature

this manuscript is to

into a structured clinical
framework for crosslinked hyaluronic acid lip
augmentation, with emphasis on biomaterial behavior,
anatomical precision, safety, reversibility, and translational
relevance.

synthesize

A de-identified illustrative case is retained only as a secondary
clinical example to contextualize the discussion; it is
not presented  as confirmatory
evidence. 1,245,12-14

corroborative or
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Methodological positioning and evidence prioritization
This manuscript is a narrative review based on a targeted

interpretive synthesis of literature relevant to crosslinked
hyaluronic acid lip augmentation. The source base was
assembled from bibliographic material selected for
conceptual and translational relevance rather than
exhaustive coverage. The review privileged five source
groups: (i) review articles and meta-analytic literature on lip
fillers; (i) lip-specific rheology and biomaterial
characterization studies; (iii) imaging and ultrasound papers
relevant to lip follow-up or safety; (iv) hyaluronidase and
reversibility literature; and (v) anatomical or aesthetic
references informing subunit-based planning.’-1”

Sources were preferentially selected when they offered
direct applicability to lip augmentation, clarified structure-
property-performance relationships, strengthened the
interpretation of safety and reversibility, or informed
follow-up assessment in a clinically meaningful way.
Literature not specifically focused on the lips was retained
only when it provided mechanistic or safety information
with clear relevance to this anatomical and clinical context.
As the aim of the manuscript is conceptual integration
rather than exhaustive evidence mapping, no formal
systematic search protocol or risk-of-bias assessment was
undertaken. The evidentiary weight assigned to each
category of source is therefore not assumed to be equivalent.

Analytical, physicochemical, and in vitro studies are
incorporated to refine mechanistic understanding and
support clinical reasoning, not to infer clinical superiority or
predict deterministic performance in the lip setting. The
illustrative case was retained because it provides a concrete,
de-identified example of subunit-based planning,
instrument selection, and longitudinal photographic follow-
up. Its function is demonstrative only. It should be read as
an application example of the proposed logic, not as
validation of the framework or as proof of treatment
effectiveness.

Structured synthesis of the literature

Available literature increasingly supports the view that
crosslinked hyaluronic acid lip filling should be treated as
biomaterial implantation rather than simple soft-tissue
enlargement. In a mobile anatomical site such as the lips,
the clinically relevant question is not whether a filler can
create volume in the abstract, but whether its material
behavior is compatible with repetitive deformation, delicate
contour demands, and the need to avoid rigidity or
overprojection.’?3

Biomaterial identity, rheology, and product-context fit
Lip-specific rheological data are important because they
show that products marketed for the same indication should
not be assumed to be clinically equivalent by default.
Differences in storage modulus, loss modulus, complex
modulus, loss tangent, and cohesivity may correspond to
materially relevant differences in support, spread, shape
retention, and adaptation to dynamic lip motion.?

Clinical framework for HA lip augmentation



JDHAB | Review article

These parameters should therefore be interpreted as
constitutive features of gel identity, rather than as secondary
technical details subordinate to injector preference. That
identity also depends on crosslinking architecture. Structural
analysis has shown that degree of modification, crosslinker
ratio, and network organization can be analytically
characterized, enabling a more disciplined relationship
between biomaterial engineering and clinical reasoning.°

Experimental comparison of BDDE-crosslinked and PEGDE-
crosslinked formulations further suggests that engineering
choices may affect not only viscoelastic behavior but also
biological response profiles.!’ These findings help refine
product-context reasoning, but they should not be
overtranslated into direct clinical hierarchy claims for the lip
context. Material selection in lip augmentation is therefore
best understood as a compatibility problem: which
rheological and structural profile is most appropriate for a
given lip morphology, dynamic movement pattern, contour
objective, and acceptable safety margin?210.11

Dynamic tissue behavior and the limits of follow-up claims
The dynamic nature of the lips complicates simplistic

statements about longevity. Three-dimensional analysis
coupled with sonography has demonstrated a progressive
pattern of change in volume and projection after injection,
which is more informative than a fixed statement about how
long a product lasts.# Review literature on in vivo post-
injection change likewise indicates that tissue integration,
redistribution, partial degradation, and local biological
response all contribute to the final clinical appearance.’

These findings have methodological consequences. A field
that aims for reproducibility should not rely exclusively on
before-and-after photography or on subjective descriptors
such as naturalness, softness, or persistence. Standardized
photography remains useful because it permits serial visual
documentation of contour, vermilion show, and symmetry
when lighting, distance, expression, and head position are
controlled. Yet photographic series remain inherently
limited: they document projected appearance, not true three-
dimensional tissue change. Volumetric assessment requires
depth-resolved three-dimensional acquisition rather than
single-plane visual comparison.*

Ultrasound may also strengthen documentation by
identifying deposit location, vascular relationships, and, in
selected cases, post-procedural filler topography.51314
Landmark-based frontal photography can enhance two-
dimensional reproducibility by enabling more consistent
assessment of linear distances, proportions, and symmetry;
however, it does not constitute volumetric analysis and
should not be interpreted as a form of three-dimensional
quantification. For that reason, follow-up methodology
should be described with terminological precision. A case
may be documented by standardized photography alone, by
photography combined with two-dimensional morphometry,
by three-dimensional surface capture, by ultrasound-based
mapping, or by a multimodal combination of these
approaches. Collapsing these distinct evidentiary levels into a
single category weakens comparability and increases the risk
of overinterpretation.
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Vascular safety, plane control, and reversibility
Vascular safety remains the non-negotiable axis of lip

augmentation. The superior and inferior labial arteries
display variable depth, branching, and anastomotic patterns,
which means that no injection plan should be assumed
universally safe based on instrument choice alone.'>13
Cannulas may reduce the number of skin perforations and
may favor broader product distribution, but they do not
abolish risk. Needles may improve focal contour precision,
but they demand heightened attention to plane, pressure,
and aliquot size.:3671214 This issue becomes especially
important near the vermilion border. The region is
aesthetically important but anatomically unforgiving,
because small deviations in depth may move the operator
from a superficial contouring intention toward a plane in
which arterial structures may be encountered. The
distinction between mucosal and more superficial
subcutaneous intentions therefore matters clinically, even
though those planes may not be consistently separated
across individuals. Contour work along the vermilion border
should therefore be approached with conservative aliquots,
low-pressure progression, continuous visual monitoring, and
readiness to stop immediately if pain, blanching, or
perfusion asymmetry becomes disproportionate.t37.12-14
Ultrasound does not eliminate risk, but it can strengthen
procedural accountability by improving knowledge of local
vascular anatomy, helping localize filler deposits, and

supporting management when complications occur.61314

Reversibility is not ancillary; it is part of pre-procedural
planning. In vitro studies demonstrate that commercial
fillers differ in hyaluronidase-mediated degradation kinetics,
with implications for complication preparedness and
management of overcorrection, asymmetry, or vascular
events.®? Review literature on hyaluronidase likewise
underscores that reversal strategy should be incorporated
into the initial treatment logic rather than reserved as an
afterthought. ”

Clinical framework for HA lip augmentation
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Reversibility as pre-procedural planning.
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Hyaluronidase-mediated degradation differs among commercial hyaluronic acid fillers,
with direct implications for complication preparedness, correction
of overfilling or asymmetry, and management of vascular compromise.

Reversal strategy should therefore be incorporated into the treatment plan before injection,
rather than treated as a reactive measure after an adverse

or unsatisfactory outcome.

Illustrative case in clinical context

The de-identified illustrative case involved an 18-year-old
woman seeking correction of thin lips and reduced vermilion

show. Pre-procedure assessment demonstrated limited
support and contour, and treatment was planned
conservatively by anatomical subunits rather than

indiscriminate global volumization. The selected product was
1 mL of crosslinked hyaluronic acid (Rennova Lift Ultra;
Croma-Pharma), with the operative rationale centered on
support, contour definition, and maintenance of natural
proportion.'>17

After antisepsis and bilateral infraorbital and mental blocks
with 2% lidocaine plus vasoconstrictor, upper- and lower-lip
subunits were approached with a combined cannula-needle
strategy. A 22G x 50 mm microcannula was used for
subcutaneous retrograde linear deposition in the upper lip
and for controlled lower-lip refinement, whereas a 27G x 13
mm needle was reserved for more superficial refinement of
the vermilion border, Cupid's bow, and lower outline. The
total injected volume was 1.0 mL. The operative plan and
volume allocation are summarized in Table 1.

Technical planning and volume distribution

Serial standardized photographs obtained at baseline and at
15, 60, and 90 days document the clinical evolution of the
case across early and intermediate follow-up. Visually, the
sequence suggests sustained improvement in contour
definition, projection, and upper-to-lower lip proportion
beyond the immediate post-procedural period, with
preservation of a conservative and anatomically coherent
result on serial photographic assessment.

The case must nevertheless remain narrowly interpreted. It
does not include three-dimensional volumetry, ultrasound-
based assessment, or other instrument-based quantitative
documentation. It therefore does not validate the proposed
framework, does not establish product or technique
superiority, and does not support quantitative claims about
durability. Its value is demonstrative: it shows how an
anatomy-aware, conservative, subunit-based logic may be
applied in practice while making visible the documentation
gap that still separates routine photographic follow-up from
stronger instrumental confirmation.

Table 1. Technical planning and volume distribution for crosslinked hyaluronic acid lip augmentation.

REGION/OBJECTIVE INSTRUMENT

Upper lip - projection and volume 22G x 50 mm microcannula

Lower lip - refinement and tubercles 22G x 50 mm microcannula

Contour refinement 27G x 13 mmneedle

Journal of Digital Health and Advanced Biomaterials

PLANE TECHNIQUE AND ML
Subcutaneous Two retrograde linear passes per side; 0.4 mL
Subcutaneous Retrograde linear pass plus mini-bolus support of the

tubercles; 0.3 mL

Refinement of the vermilion border, Cupid's bow, and
lower contour; 0.3 mL

More superficial

Clinical framework for HA lip augmentation
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FIGURE 1

A

Baseline

15 days

60 days

90 days

Figure 1. De-identified standardized serial photographs obtained before treatment (A) and at 15 days (B), 60 days (C), and 90 days (D) after conservative
crosslinked hyaluronic acid lip augmentation. The series is presented as illustrative longitudinal documentation rather than quantitative proof of volumetric
change.
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Critical appraisal and translational implications

The evidence base has matured in clinically meaningful
ways, with more lip-specific rheology, imaging-based
follow-up, ultrasound-informed safety discussion,
hyaluronidase literature, and explicit biomaterial
characterization than was typical in earlier filler
publications.?46710-14 This progressionmattersbecause it
moves the field away from impressionistic description
and toward properties that can be measured, audited,
and interpreted.

Even so, the literature remains uneven. Products with
distinct engineering profiles are often grouped together
under broad labels; outcomes remain heterogeneous;
follow-up is inconsistently standardized; and technique
is still too often discussed as if it were separable from
the material being injected. Lip-specific evidence
remains thinner than the broader filler literature,
which limits stronger conclusions about product-
context fit, 1-5.8-14

These weaknesses justify a restrained interpretation of
efficacy. Acceptable short-term aesthetics and
tolerability do not, by themselves, establish durable
naturalness, mechanistic understanding, or robust
safety generalizability. Higher-level clinical reasoning
in lip augmentation depends on linking what was
injected, where it was placed, how it behaves under
movement, how it could be reversed, and how the
outcome was documented.

A central translational implication of the current
evidence is that conservative lip augmentation is better
conceptualized as a biomaterial deployment problem
than as volume delivery alone. Product selection should
therefore be justified in relation to tissue mobility,
subunit-specific support requirements, reversibility
strategy, and vascular risk.

Minimum reporting elements for structured lip augmentation documentation

Vol. 1, No. 1| 31 March 2026
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Standardized photography remains necessary, but
stronger reporting should also specify the evidentiary level
of follow-up: photography alone, photography plus two-
dimensional morphometry, three-dimensional surface
capture, ultrasound-based mapping, or a multimodal
combination.

To support more consistent reporting, Table 2 summarizes
minimum documentation elements that would strengthen
interpretability without overstating the current evidence
base.

Limitations

This manuscript is limited by its narrative design,
selective evidentiary base, and lack of a formal
systematic-search protocol or risk-of-bias assessment.
The underlying literature is also heterogeneous with
respect to product engineering, follow-up
standardization, and lip-specific outcome reporting.

The illustrative case adds clinical context and includes
standardized serial photographic follow-up through 90
days. This strengthens longitudinal documentation
when compared with a single short-term photographic
checkpoint. However, the case remains a single
documentation-based example and does not include
three-dimensional volumetry, ultrasound-based
assessment, or other instrument-based quantitative
validation.

These constraints materially restrict comparative,
predictive, and durability-oriented conclusions.
Accordingly, the manuscript cannot support product
ranking, strong comparative claims between
techniques, or long-term mechanistic conclusions about
persistence.

Table 2. Minimum reporting elements for structured lip augmentation documentation.

DOMAIN MINIMUM ELEMENT TO REPORT
Product identity

Biomaterial class
Rheological rationale
Structure-property rationale
Anatomical target Subunit or contour objective
Injection plane/depth intention
Instrument used Needle or cannula specification
Volume allocation
Safety strategy

Reversibility preparedness

Documentation method

Journal of Digital Health and Advanced Biomaterials

Commercial product and manufacturer

Crosslinked hyaluronic acid formulation

Reason for choosing the gel profile for lip use

Cohesivity and crosslinking logic, when available

Intended plane for each procedural step

Total volume and regional distribution

Monitoring approach and stop criteria

Availability and planning for hyaluronidase

WHY IT MATTERS

Prevents vague grouping of non-equivalent materials

Clarifies the implant category under discussion

Links material choice to the clinical objective

Connects engineering to expected in vivo behavior

Prevents indiscriminate global volumization language

Central to safety and performance interpretation

Required for technical reproducibility

Allows interpretation beyond total mL alone

Anchors risk management

Makes complication response explicit

Clarifies the evidentiary level of follow-up

Clinical framework for HA lip augmentation
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DOMAIN MINIMUM ELEMENT TO REPORT

WHY IT MATTERS

Standardized photography; two-dimensional morphometry when
applicable; three-dimensional capture and/or ultrasound when

available

Follow-up intervals Time points reported

Complication monitoring

Reported outcomes
objective metric used

Conclusion

Clinical relevance and indication.

Crosslinked hyaluronic acid lip augmentation should be
interpreted as biomaterial implantation in a highly mobile and
vascular anatomical site. Clinically credible outcomes depend not
only on injected volume, but on the interaction between gel
properties, tissue mechanics, anatomical precision, conservative
execution, reversibility planning, and documentation quality.

Evidence limits and protocol discipline.
Current evidence supports a biomaterial-centered and anatomy-

aware approach to lip augmentation; however, substantial
heterogeneity remains in injection techniques, product
characteristics, follow-up protocols, and outcome assessment
methods. This variability limits direct comparison among studies
and reinforces the need for standardized reporting frameworks.

Future comparative standards.
Progress in the field will depend on stronger integration of

biomaterials science, lip-specific anatomy, reversibility planning,
and longitudinal outcome monitoring. The illustrative case
documented through 90 days supports clinical traceability, but
future comparative studies should incorporate standardized
photography, objective measurements, and reproducible
endpoints to strengthen translational evidence.

Journal of Digital Health and Advanced Biomaterials

Immediate and delayed surveillance elements

Improves interpretation of persistence

Essential for safety reporting

Contour, projection, proportion, symmetry, tolerance, and any Encourages consistent endpoint reporting
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