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ABSTRACT

Background

Lip filler injections using hyaluronic acid are among the most commonly performed minimally invasive
aesthetic procedures worldwide. Despite their widespread use, associated complications ranging from
mild local reactions to severe vascular events remain underreported and inadequately synthesized in the
literature.

Objectives

This systematic review aimed to identify, critically appraise, and synthesize the available evidence on the
spectrum, incidence, and management of complications related to lip filler injections.

Methods

A comprehensive literature search was conducted across PubMed, Google Scholar, and Sci-Hub.
Following the application of predefined inclusion and exclusion criteria, 12 studies were selected for
qualitative synthesis.

Results

Reported complications included transient swelling, erythema, ecchymosis, hematoma (2%), sterile
abscess (9.5%), scarring (10%), granuloma formation, vascular occlusion, brow ptosis, and facial
asymmetry. An overall improvement rate of 92% was observed for inflammatory complications, with
complete resolution achieved in 62% of cases. Corticosteroids and antihistamines were effective in
managing severe allergic reactions.

Conclusion

Lip filler injections are generally safe when performed by trained practitioners within a regulated clinical
setting. Emphasis on standardized training, evidence-based techniques, and emergency preparedness is
essential to minimize complications and optimize patient outcomes.
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1. INTRODUCTON

Facial aesthetics have increasingly become a topic of interest in modern medicine, with lip augmentations
being recognized as the most sought-after minimally invasive cosmetic procedures globally [1]. Among
the various modalities used for lip augmentations, HA fillers have been recognized as the gold standard
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for lip fillers. It is essential for both practitioners and patients to be aware of the various complications
associated with lip augmentations [2]. The lips are a fundamental part of the facial aesthetic. The lips are
closely related to feelings of youthfulness, beauty, and emotional expression [3]. Anatomically, the lips
are composed of a complex interplay of skin, mucosa, muscle, and neurovascular structures. The lips are
therefore very sensitive to aesthetic and functional considerations. As a result of the normal aging process,
lips have been subject to various changes. These changes include a decrease in lip volume, a decrease in
the thickness of the vermilion border, lengthening of the cutaneous part of the upper lip, and downward
turning of the oral commissures. These changes have been recognized as a reflection of negative emotions,
such as feelings of displeasure or unhappiness [4].

Hyaluronic Acid (HA) is a natural glycosaminoglycan found in connective tissues, skin, and synovial
fluid in the body. The hygroscopic properties of HA, i.e., its ability to attract and retain up to 1,000 times
its weight in water, make it an extremely effective medium in lip augmentation procedures [5]. The cross-
linked form of HA used in fillers is biocompatible, biodegradable, and reversible through enzymatic action
via hyaluronidase. This gives it an edge over other fillers like silicone and polyacrylamide, which were
associated with a much higher risk of complications in the long term. The cosmetic and functional benefits
of lip augmentation using HA fillers are two-fold [6]. Cosmetically, HA fillers restore lost volume in the
aging lip, define the border of the lip, enhance the cupid’s bow, and restore lip to face proportion.
Functionally, lip augmentation using HA fillers may be used to improve lip incompetence—i.e., the
inability to completely seal the lips in repose often resulting from surgery, trauma, and neurological
disorders. Apart from physical changes, it is also known that an improved appearance in lip augmentation
is linked to improved self-esteem and body image in patients [7].

In recent years, the demand for lip filler procedures has increased exponentially worldwide. According to
data from the International Society of Aesthetic Plastic Surgery (ISAPS) and the American Society of
Plastic Surgeons (ASPS), dermal fillers always find a place within the top five non-invasive cosmetic
procedures carried out annually. This increased interest in dermal fillers can be attributed to several
factors, including increased social media pressure, increased acceptability of cosmetic procedures,
reduced recovery time, and increased access to cosmetic procedures beyond traditional medical settings
[8]. While the increased acceptability of dermal fillers is undeniable, it is unfortunate that it has been
accompanied by an increased incidence of adverse effects, ranging from mild to sight- and life-threatening
complications. Complications arising from lip filler procedures can be divided into early or delayed, local
or systemic [9]. While early complications include bruising, swelling, pain, and asymmetry, delayed
complications include vascular occlusion, which can result in tissue necrosis; infection; biofilm formation;
granuloma; blindness; and cerebrovascular accidents due to inadvertent intra-arterial injection. The
increased incidence of complications, coupled with the increased procedures carried out by inadequately
trained practitioners, necessitates an urgent need for an integrative overview of the existing literature [10].
Minimally invasive techniques utilizing HA fillers and adjuvant materials such as botulinum toxin A have
emerged as versatile tools for the modern aesthetic clinician. When employed by trained professionals
who have a complete understanding of facial anatomy, such techniques can be considered safe and
effective. The expanding scope of practice, techniques, materials, and practitioner experience, however,
mandate a critical evaluation of complication rates [11]. Though several narrative reviews and case series
have discussed individual complications of lip filler injections, a systematic review of the entire gamut of
complications, their rates, management, and prevention is lacking. This systematic review aims to
critically evaluate and synthesize the published information pertaining to complications of lip filler
injections, thereby facilitating safer practice and future research in this evolving field.

2. MATERIALS AND METHODS

2.1. Study Design

In compliance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 standards, this study was carried out as a systematic review. The purpose of the review was to find,

evaluate, and compile published data regarding the side effects of hyaluronic acid-based lip filler
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injections [12]. Since this review is only based on previously published data, no ethical approval was
needed.
2.2. Database Search Strategy
A comprehensive and systematic literature search was conducted using various electronic databases. The
search engines used were PubMed/MEDLINE, Google Scholar, and Sci-Hub. A comprehensive search
for published and unpublished literature was conducted. The search was conducted independently by two
reviewers to avoid any selection bias. The following search terms under Medical Subject Headings
(MeSH) and keywords were used, either alone or in combination with the use of Boolean operators AND,
OR: "Lip fillers", "Lip augmentation", "Hyaluronic acid fillers", "Dermal fillers", "Botulinum toxin" /
"Botox", "Complications", "Adverse effects", "Filler-related complications”, "Vascular occlusion", "Soft
tissue filler" [13]. The search results were limited to articles written in the English language. There was
no restriction on the study design used for the search at the beginning.
2.3. Inclusion and Exclusion Criteria
The following predetermined criteria were used to determine which studies qualified for inclusion [14]:
Criteria for Inclusion:
- Research detailing side effects from lip filler injections, including those using hyaluronic acid-
based and other dermal fillers.
- Research including adult patients (>18 years old) who had lip augmentations * Every type of study
design, such as case-control studies, case series, randomised controlled trials (RCTs), prospective and
retrospective cohort studies, and case reports.
- Research articles published in English-language peer-reviewed journals.
- Research on post-procedural complications with well-defined outcomes.
Exclusion Standards:
- Research that solely examines non-lip face filler injections without providing pertinent lip-
specific information.
- Examine letters, editorials, commentary, and articles that lack original data.
- Research with inadequate or unreportable complications data.
- Studies and publications that have overlapping patient populations.
- Research on animals and in vitro experiments.
- Research without well-defined outcome measures.
2.4. Study Selection Process
The study selection process was conducted in two parts. In the first part, all the identified studies were
screened at the title and abstract level for exclusion of clearly irrelevant studies. In the second part, the
full-text articles of the identified studies were retrieved and evaluated against the set inclusion and
exclusion criteria. Discrepancies that might arise during the study selection process were resolved by
discussion and agreement among the reviewers. A PRISMA flowchart was created to clearly outline the
number of studies identified, screened, excluded, and included in the review process .[15]
2.5.Data Extraction
The data extraction process was conducted by one primary reviewer independently using a standardized
data extraction form that was pre-designed [16]. The data extraction process involved the systematic
extraction of the following data from each study:

Authors and year of publication

Country of origin and study design

Sample size and patient demographics (age and sex)

Type and brand of filler material used

Injection technique and site

Type, frequency, severity of reported complications

Management and treatment of complications

Duration of follow-up
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The accuracy and completeness of the information extracted from the studies were verified by another
reviewer. Any discrepancies were addressed through discussion between the two reviewers, with a third
reviewer consulted if necessary.
2.6. Quality Assessment and Risk of Bias
The methodological quality and risk of bias assessment of the included studies were carried out by one
reviewer, with verification by another [17,18]. The tools used for the assessment were based on the design
of the studies included:
Joanna Briggs Institute (JBI) Critical Appraisal Checklist for case reports/case series studies.
Newcastle-Ottawa Scale (NOS) for cohort studies/observational studies.
Cochrane Risk of Bias Tool (RoB 2.0) for any included randomized controlled trials.
The studies included were not excluded on the basis of quality; however, the results from the assessment
were used to inform the synthesis.
2.7. Study Selection Outcome
After applying inclusion and exclusion criteria and eliminating duplicates, the initial database search
produced a total of 229 studies. Twelve papers that satisfied all eligibility standards were included in the
final qualitative synthesis following full-text screening and quality evaluation [19]. The accompanying
PRISMA flow diagram explains in detail why full-text publications were excluded.
2.8. Data SynthesisS
Due to the substantial heterogeneity in study designs, patient populations, filler materials, and outcome
reporting across the included studies, a formal meta-analysis was not performed. Instead, a narrative
synthesis approach was adopted [20]. Findings were grouped and reported thematically according to the
type of complication (e.g., vascular, inflammatory, infectious, aesthetic), their clinical presentation,
management strategies, and associated risk factors.

3. RESULTS

3.1.Study Selection

The systematic database search of PubMed/MEDLINE, Google Scholar, and Sci-Hub yielded a combined
total of 300 records. Following the removal of duplicate entries, 280 unique records underwent title and
abstract screening, of which 51 were excluded as clearly irrelevant to the review objectives. The remaining
229 full-text articles were retrieved and assessed against the pre-specified inclusion and exclusion criteria.
Of these, 217 were excluded for the following reasons: non-lip-specific filler content (n = 80), absence of
original data such as review articles and editorials (n = 64), and insufficient or unreportable complication
outcome data (n = 73). Ultimately, 12 studies fulfilled all eligibility criteria and were included in the final
qualitative synthesis. The study selection process is illustrated in the PRISMA 2020 flow diagram (Figure
1).

3.2.Characteristics of Included Studies

The twelve included papers featured a variety of research designs, such as case series, prospective
observational studies, and retrospective cohort studies. Research on adult patients who had undergone lip
augmentation with hyaluronic acid-based dermal fillers or related injectables, such as botulinum toxin A,
was done in several different countries. There were significant differences in sample sizes between studies.
The diversity of acute and delayed problem presentations was reflected in the follow-up periods, which
varied from immediate post-procedural evaluation to several months.

3.3.0verview of Complications Reported

The included studies collectively reported a broad spectrum of complications associated with lip filler
injections, which were categorized into local injection-related effects, inflammatory and immune-
mediated reactions, vascular complications, and functional or aesthetic adverse outcomes. The full
spectrum of reported complications, their incidence, severity, onset, and management strategies are
summarized in Table 1.

3.3.1. Local Injection-Related Complications
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Injection site reactions, which included erythema, edema, pain, and ecchymosis, were the most frequently
and consistently reported complications in all studies. These injection site reactions were transient in
nature and resolved spontaneously within days to two weeks. Transient swelling has been noted in all
patients in the relevant studies, highlighting its almost universal occurrence following lip filler injections.
A percentage of 2% of all patients experienced hematoma, which is a less common, yet clinically relevant,
injection site reaction.

3.3.2. Inflammatory and Immune-Mediated Complications

Inflammatory complications were also seen as a cause of adverse reactions. A study presented a problem-
oriented systematic approach to the management of inflammatory complications resulting from permanent
fillers, based upon over seven years of cumulative clinical experience. The improvement rate in the study
population was seen to be 92%, demonstrating the success of such a systematic and protocol-based
management approach. The study further showed that in the population of patients undergoing treatment
for inflammatory complications, complete resolution of the lesions was seen in 62%, whereas partial
improvement was noted in 30% of the cases. Only a small percentage of the population, i.e., 8%,
discontinued the treatment due to continued dissatisfaction. A secondary sterile abscess was noted in the
population of patients, i.e., 9.5%, demonstrating the potential for subclinical inflammatory complications
to result in localized fluid collections.

Minimal scarring was noted as a complication in approximately 10% of the cases, and this is of particular
clinical interest because of the cosmetic importance of the perioral region. Severe forms of
hypersensitivity reactions were also noted in the population of the study. A case of severe hypersensitivity
reaction to lip fillers is noted in the literature, wherein the patient presented with significant lip swelling
secondary to an allergic reaction from the filler material. The case demonstrated the need for immediate
intervention and the importance of emergency preparedness in the management of such cases. The
reaction was noted to be severe in nature and required immediate pharmacological intervention. The
patient was given systemic steroids and antihistamines and showed a good therapeutic outcome.

3. Complications Associated with Botulinum Toxin A

Concurrent data on botulinum toxin A injections in the treatment of perioral aesthetics has been included
in some of the studies. The most common complications associated with BTA injections in the context of
facial rejuvenation included brow ptosis and facial asymmetry, which occurred due to the diffusion of the
toxin to adjacent muscular structures. These complications were transient, as the neurotoxic effect of BTA
injections wore off over a period of weeks to months. The concurrent reporting of filler and BTA
complications in some of the studies is due to the fact that these two are often used together in the
comprehensive rejuvenation of the lip and perioral region.

4. Vascular and Systemic Complications

Although rare, vascular complications have been recognized in the literature as the most severe type of
AEs associated with lip filler injection. The unintentional injection of filler material into arteries or around
vessels may cause occlusion, thereby causing tissue ischemia and potentially necrosis if not promptly
recognized and treated. The labial, facial, and angular arteries in the perioral region are at risk of injury
due to their proximity to injection sites. The prompt detection of vascular compromise, indicated by
blanching of the skin, livedo reticularis, and increased pain, and the prompt administration of
hyaluronidase have been emphasized as key treatment considerations.

3. Management of Complications

The management of the complications varied depending on the nature of the complication. For example,
mild local reactions were managed conservatively with cold compresses, non-steroidal anti-inflammatory
drugs, and reassurance. Severe inflammatory or allergic reactions, however, were effectively managed
with systemic corticosteroids and antihistamines, as shown by the case above. Vascular complications, on
the other hand, were managed urgently with hyaluronidase injections, warm compress, and further
vascular assessment if necessary. Biofilm-induced delayed inflammatory reactions were managed with

specific antibiotics, while granulomatous reactions were managed with intralesional corticosteroid
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injections.

4. Temporal Trends and Clinical Implications

The results of the review show an emerging trend that is consistent with the increased reporting of
complications due to the increased volume of lip filler procedures performed globally. This is evident
from the studies included in the review, which show that the increased accessibility of injectable fillers,
including those performed outside medical settings, is responsible for the increased incidence of
complications. This shows that the need for standardized training, anatomically correct techniques, and
patient consent is the key to the prevention of complications.

2. DISCUSSIONS

This systematic review attempted to comprehensively describe the spectrum, incidence, and management
of complications associated with lip filler injections by drawing from the results of 12 studies [21]. The
results show that, while lip augmentation using hyaluronic fillers is considered safe, with an overall
success rate of 92% in the management of inflammatory complications from permanent fillers, the
incidence of complications ranging from minor transient side effects to life-altering vascular
complications is not uncommon [22]. Local injection site reactions, including swelling, erythema, pain,
and bruising, are the most commonly reported side effects, which are not complications per se, but an
expected reaction to needle stick. These are predictable, self-limiting, and easily managed with
conservative intervention. More clinically significant, however, are the inflammatory and immune-
mediated complications. Sterile abscess formation, seen in approximately 9.5% of patients, and the
formation of granuloma, which is a delayed hypersensitivity reaction, are manifestations of an
inflammatory response [23]. The effectiveness of corticosteroids and antihistamines, which form the first-
line management for severe allergic swelling, is consistent with established dermatological practice.
Minimal scarring, seen in 10% of the affected, is particularly relevant, considering the cosmetic
implications of the perioral region. The problem-oriented approach to the management of inflammatory
complications, with complete resolution seen in 62% and partial resolution in 30% of the lesions, presents
an opportunity for an evidence-based approach to the management of these troublesome side effects [24].
Vascular complications, though rare, need particular emphasis due to their potential for causing
irreversible damage. Accidental intra-arterial injections can cause ischemia, which can progress to tissue
necrosis if not treated promptly. The perioral vascular anatomy, including the labial, angular, and facial
arteries, is complex, requiring comprehensive anatomical knowledge. There have been reports of vision
loss and stroke due to retrograde embolization, though not specific to filler injections, within the broader
dermal filler literature [25]. Immediate administration of hyaluronidase is key to the management of
vascular occlusion, with the time window for intervention being narrow. Hyaluronidase at all times during
procedures is essential, with emergency protocols clearly defined. Brow ptosis and facial asymmetry have
been noted to be the most common side effects of botulinum toxin A, due to unintended toxin diffusion
to adjacent musculature, though spontaneous resolution is expected with the dissipation of the neurotoxic
effect [26]. The psychosocial implications of complications, often not addressed adequately, play an
important role. Patient dissatisfaction with outcomes due to asymmetry, overcorrection, or scarring can
affect their self-esteem or body image [27,28]. Proper pre-procedural counseling, including outcome
expectations, is an ethical imperative. The increased demand for lip filler procedures globally has led to
an increased pool of practitioners, not all of whom are anatomically knowledgeable or clinically skilled
enough to perform procedures [29]. Complications can occur with increased risk, especially within an
unregulated environment. Several limitations need to be considered, including the possibility of language
bias due to the inclusion of only English-language publications, single-reviewer data extraction, varied
research design not allowing for meta-analysis, and the possibility of publication bias due to the reporting
of dramatic or adverse outcomes [30].

3. CONCLUSION

In conclusion, lip filler injection treatments have been established as a safe and effective aesthetic

treatment option within a well-governed clinical structure; however, it has been evident throughout this
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review process that the range of complications associated with this treatment is greater and of more serious
consequence than commonly accepted. Complications range from expected and self-limiting injection site
reactions to rare but potentially serious and irreversible consequences of tissue necrosis and visual
compromise [31]. The 92% success rate in the management of inflammatory complication treatment and
resolution in 62% of cases confirms the effectiveness of a structured and protocol-driven clinical approach
to treatment. The 8% treatment discontinuation and the established risk of aesthetic, functional, and
psychological consequences, however, also act as a timely reminder that patient-centered consultation and
assessment must remain a non-negotiable requirement of clinical practice [32].

As the global incidence of lip augmentation treatments continues to rise, so too must the need for
standardized training of practitioners in injection techniques and the establishment of clinical and
procedural guidelines and regulations to ensure the highest standards of practice and patient safety. Lip
filler injection treatments must remain firmly in the domain of medical practitioners who have the
emergency and hyaluronidase treatment protocols at their disposal. Future research must focus on
establishing standardized and precise complication reporting structures to better determine the incidence
of complications and to provide a framework to establish clinical guidelines that can be applied globally.
Patient welfare must ultimately take precedence over aesthetic considerations [33].
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Table 1: Summary of complications associated with lip filler injections. Derived from qualitative
synthesis of 12 included studies.
HA = hyaluronic acid; BTA = botulinum toxin A.

Complication Category Reported | Severity Onset Management
Incidence

Transient Local ~100% of | Mild Immediate/early | Cold compress,

swelling patients reassurance; resolves

(edema) within days

Erythema Local Very Mild Immediate Topical soothing
common agents; resolves within

hours—days

Pain/tenderness | Local Very Mild Immediate Topical anaesthetic pre-

common procedure; NSAIDs

post-procedure

Ecchymosis Local Common Mild Immediate/early | Cold compress; arnica;

(bruising) resolves within 1-2
weeks

Hematoma Local ~2% Moderate | Immediate/early | Pressure, cold
compress; aspiration if
large

Severe allergic | Inflammatory | Uncommon | Severe Early/delayed | Systemic

swelling corticosteroids +
antihistamines

Sterile abscess | Inflammatory | ~9.5% Moderate | Delayed Intralesional

(secondary) corticosteroids;
aspiration; antibiotics if
needed

Granuloma Inflammatory | Uncommon | Moderate | Delayed Intralesional

formation (weeks— corticosteroids;

months) hyaluronidase (HA

fillers)

Minimal Inflammatory | ~10% Moderate | Delayed Silicone gel; laser

scarring therapy; scar revision if
needed

Biofilm Inflammatory | Rare Moderate— | Delayed Targeted antibiotics;

infection severe filler dissolution

Vascular Vascular Rare Severe Immediate Urgent hyaluronidase;

occlusion / (<0.001%) warm compress;

ischemia vascular referral;
aspirin
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Tissue necrosis | Vascular Very rare Severe Immediate/early | Emergency
hyaluronidase; wound
care; specialist referral

Brow ptosis BTA-related | Common Moderate | Days post- Apraclonidine eye

(BTA) injection drops; self-resolving

Facial BTA-related | Common Moderate | Days post- Corrective BTA micro-

asymmetry (BTA) injection dose; resolves over
weeks

Reduced Psychosocial | 8% Variable | Post-procedure | Patient counselling; re-

psychosocial discontinued treatment/reversal;

well-being treatment psychological support
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Figure 1: PRISMA 2020 flow diagram illustrating the study selection process. A total of 300 records were
identified through database searches, of which 12 studies were ultimately included in the qualitative

synthesis.
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