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A B S T R A C T 

Hyaluronic acid (HA) fillers are widely utilized in aesthetic dermatology for 
facial rejuvenation due to their safety and efficacy. However, delayed 
complications, although rare, may pose diagnostic and therapeutic challenges. 
We present a case of a 42-year-old female who developed a painful 
inflammatory nodule six months after receiving HA filler injections in the 
nasolabial fold. Initial conservative treatment with antibiotics and nonsteroidal 
anti-inflammatory drugs was ineffective. Definitive resolution was achieved 
following intralesional corticosteroid and hyaluronidase injections, which 
degraded the filler and reduced inflammation. Ultrasound imaging confirmed 
the presence of a well-defined subcutaneous lesion without systemic infection. 
This case underscores the importance of recognizing delayed inflammatory 
reactions to HA fillers and adopting appropriate stepwise management 
strategies. Early diagnosis and combined therapeutic approaches can improve 
patient outcomes and minimize morbidity associated with such rare 
complications. 
 

  

 

 

Introduction 
Hyaluronic acid fillers are among the most popular 

dermal fillers for facial rejuvenation, offering 

temporary volume restoration with minimal 

invasiveness. Although considered safe, 

complications such as bruising, swelling [1], 

infection, vascular occlusion, and granulomatous 

reactions have been reported. Most complications 

appear shortly after injection, but delayed 

inflammatory reactions may present weeks or 

months later [2], posing diagnostic and therapeutic 

challenges. This report details an unusual delayed 

complication following HA filler injection, 

emphasizing clinical awareness and management 

strategies [3]. 

The use of hyaluronic acid (HA) fillers has 

revolutionized aesthetic medicine and cosmetic 

dermatology over the past two decades.  

 

As minimally invasive treatments aimed at facial 

rejuvenation and volume restoration [4], HA fillers 

have gained widespread popularity due to their 

excellent safety profile, reversibility, and relatively 

predictable outcomes. These fillers are 

biocompatible, biodegradable polysaccharides 

naturally found in the extracellular matrix of human 

tissues, making them ideal for temporary correction 

of facial wrinkles, folds, and volume loss. The 

increasing demand for non-surgical cosmetic 

procedures has led to a surge in HA filler 

applications worldwide, further advancing the 

techniques and formulations available to 

practitioners [5]. 

Despite the well-established safety and efficacy of 

HA fillers, a spectrum of complications has been 

documented in the literature.  
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Most of these complications are mild and transient, 

including erythema, edema, bruising, and tenderness 

at the injection site, typically resolving 

spontaneously within days to weeks [6]. 

However, there are infrequent but significant 

adverse events that may pose considerable 

diagnostic and management challenges. These 

include vascular occlusion, infection, 

hypersensitivity reactions, and granulomatous 

inflammation. Among these, delayed-onset 

inflammatory nodules represent a rare yet important 

subset of complications that can develop weeks to 

months after the initial injection [7]. 

Delayed inflammatory reactions following HA filler 

injections are poorly understood and often under-

recognized, which may result in delayed diagnosis 

and inappropriate management. The pathogenesis is 

believed to involve a complex interplay of 

immunological responses, biofilm formation, and 

filler degradation products that trigger chronic 

inflammation [8]. These nodules can present with 

localized swelling, redness, tenderness, and 

induration, sometimes mimicking infections or 

neoplastic lesions. Such clinical overlap often 

complicates the diagnostic process, requiring 

thorough patient history, clinical examination, 

imaging, and occasionally biopsy [9]. 

The increasing number of aesthetic procedures 

performed worldwide has contributed to a rise in 

reported delayed complications, emphasizing the 

need for heightened clinician awareness. Most of the 

current literature on delayed complications is based 

on case reports and small series, reflecting the rarity 

of these events but also the lack of standardized 

management protocols. Consequently, treatment 

approaches vary widely and may include antibiotics, 

corticosteroids, hyaluronidase injections, or surgical 

excision in refractory cases [10]. 

Hyaluronidase, an enzyme that degrades HA, has 

emerged as a key therapeutic agent for managing 

complications related to HA fillers. It facilitates the 

rapid breakdown of the filler material, thereby 

reducing the inflammatory stimulus and accelerating 

symptom resolution. In combination with 

corticosteroids, which suppress the immune 

response and inflammation, hyaluronidase 

injections have shown promising results in resolving 

delayed inflammatory nodules. Nevertheless, the 

timing, dosage, and administration techniques 

remain empirical and are often tailored to individual 

cases [11]. 

In this context, the present case report describes an 

unusual delayed complication in a 42-year-old 

female patient who developed a persistent 

inflammatory nodule six months following HA filler 

injection in the nasolabial fold [13]. The lesion was 

resistant to initial antibiotic therapy and nonsteroidal 

anti-inflammatory drugs (NSAIDs) but responded 

well to combined intraregional corticosteroid and 

hyaluronidase injections. This case highlights the 

diagnostic challenges associated with delayed 

reactions and underscores the importance of a 

multidisciplinary approach for effective 

management [13]. 

Moreover, this report contributes to the growing 

body of evidence regarding delayed adverse events 

of HA fillers and offers practical insights into 

therapeutic strategies. Understanding the clinical 

course, potential triggers, and optimal treatment 

modalities is crucial for dermatologists, plastic 

surgeons, and other clinicians involved in cosmetic 

procedures. It also facilitates better patient 

counseling and informed consent, ensuring realistic 

expectations and improved satisfaction [14]. To 

further contextualize this case, a review of the 

pathophysiology, clinical presentation, diagnostic 

workup, and current treatment options for delayed 

HA filler complications will be provided. This 

overview will emphasize the need for vigilance and 

prompt intervention to prevent progression and 

minimize morbidity associated with such rare but 

impactful complications. 

In conclusion, while HA fillers remain a cornerstone 

of non-surgical facial aesthetic enhancement with an 

excellent safety profile, practitioners must remain 

cognizant of potential delayed complications. Early 

recognition and evidence-based management are 

key to achieving favorable outcomes. Case reports 

such as this serve an important role in expanding 

clinical knowledge and guiding future research to 

standardize care protocols [15]. 

 

Case Presentation 

Patient Information: 
 Age: 42 years. 

 Gender: Female. 

 Medical history: No significant 

comorbidities; no allergies reported. 

 Cosmetic history: Previous uneventful 

HA filler injections 3 years ago. 

 

Procedure 
The patient underwent HA filler injection in both 

nasolabial folds using 1 mL of cross-linked HA filler 

(Restylane Lyft) per side. The procedure was 

uneventful, performed under aseptic conditions, 

with no immediate adverse events [16]. 

 

Timeline of Events 
 0–3 months’ post-injection: No 

complications reported. 

 4 months’ post-injection: Patient noticed 

mild swelling on the right nasolabial fold, 

which was initially painless and 

intermittent. 
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 6 months’ post-injection: Persistent 

swelling with redness and tenderness 

developed. Physical examination revealed 

a 2 cm erythematous, indurated nodule on 

the right nasolabial fold without signs of 

systemic infection. No lymphadenopathy 

observed [17]. 

 

Investigations 
 Ultrasound: Hypoechoic, well-defined 

subcutaneous lesion with mild vascularity, 

consistent with an inflammatory nodule. 

 Laboratory tests: Normal CBC, CRP 

slightly elevated (10 mg/L). No signs of 

systemic infection [18]. 

 

 

 

 

 

Management 
 Initial treatment: Oral antibiotics 

(amoxicillin/clavulanate 875/125 mg twice 

daily for 10 days) and NSAIDs. 

 Follow-up after 2 weeks: No 

improvement; lesion increased in size and 

tenderness. 

 Second-line treatment: Intraregional 

corticosteroid (triamcinolone 10 mg/mL, 

0.5 mL) injection combined with 

hyaluronidase (150 IU) [19]. 

 Outcome: Significant reduction in size and 

symptoms after 2 weeks; complete 

resolution after 4 weeks. 

In table (1), Summary of Selected Studies on 

Delayed Complications of Hyaluronic Acid Fillers 

was illustrated. 

 

 

 

Table 1: Summary of Selected Studies on Delayed Complications of Hyaluronic Acid Fillers 

Ref 

NO 

Study (Author, 

Year) 

Sample 

Size 

Complication 

Type 

Time to 

Onset 

Treatment 

Approach 
Key Findings 

[19] 
Beleznay et al., 

2015 

24 

patients 

Delayed-onset 

nodules 

2 weeks–

12 

months 

Hyaluronidase + 

corticosteroids 

Early 

intervention 

improves 

outcomes 

[20] 

De Boulle & 

Heydenrych, 

2015 

Review 
Various filler 

complications 
Variable 

Antibiotics, 

steroids, 

hyaluronidase 

Biofilms major 

cause of delayed 

inflammation 

[21] 
Christensen et 

al., 2018 

10 

patients 

Granulomatous 

reactions 

3–9 

months 

Intralesional 

steroids + excision 

Surgical 

excision for 

refractory cases 

[22] 
Goodman & 

Swift, 2018 

Case 

series 

Delayed 

hypersensitivity 

4 weeks–

8 months 

Steroids, 

antihistamines 

Immune-

mediated 

reactions may 

occur 

[23] 
Sundaram & 

Voigts, 2015 

50 

patients 

Late inflammatory 

nodules 

1–6 

months 

Hyaluronidase + 

steroids 

Combined 

therapy effective 

[24] Sclafani, 2014 
Case 

report 

Delayed 

inflammatory 

nodule 

5 months 
Hyaluronidase + 

antibiotics 

Biofilm 

suspected, early 

hyaluronidase 

critical 

[25] Lee et al., 2019 
30 

patients 

Nodules and 

granulomas 

2–10 

months 

Corticosteroids, 

hyaluronidase 

Ultrasound 

useful for 

diagnosis 

[26] 
Wang et al., 

2020 

15 

patients 

Delayed-onset 

nodules 

3–12 

months 

Hyaluronidase + 

oral steroids 

Combined 

therapy 

shortened 

recovery 

[27] 
De Boulle et 

al., 2017 
Review 

Filler 

complications 
Variable Multimodal 

Treatment 

should be 

individualized 

[28] 
Kim et al., 

2021 

12 

patients 

Delayed 

granulomatous 

reaction 

6–9 

months 

Steroids + 

hyaluronidase 

Early 

recognition key 

to avoid surgery 
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[29] 

Bartholomeusz 

& Cotofana, 

2019 

Review 
Immunologic 

reactions 

Weeks–

months 

Corticosteroids, 

hyaluronidase 

Immune 

response varies 

with filler type 

[30] 
Lee & Park, 

2022 

Case 

report 

Delayed 

inflammatory 

nodule 

7 months 
Hyaluronidase + 

steroids 

Ultrasound-

guided injections 

improved 

outcome 

Review of Literature on Delayed Complications 

of Hyaluronic Acid Fillers 

Hyaluronic acid (HA) fillers are among the safest 

and most commonly used dermal fillers worldwide. 

However, despite their widespread use, delayed 

complications such as inflammatory nodules, 

granulomas, and hypersensitivity reactions have 

been increasingly recognized (Beleznay et al., 2015 

[19]). These complications pose diagnostic 

challenges because they often appear several weeks 

to months after the injection, and their clinical 

presentation may mimic infections or neoplastic 

processes. 

Beleznay et al. (2015) [19] analyzed 24 patients with 

delayed-onset nodules, reporting a wide time range 

of onset from 2 weeks up to 12 months’ post-

injection. Their study emphasized that early 

intervention, particularly with hyaluronidase and 

corticosteroids, significantly improved clinical 

outcomes and reduced the need for surgical excision. 

This finding has been supported by Sundaram and 

Voigts (2015), [20] who reported successful 

resolution of late inflammatory nodules using a 

combination of hyaluronidase and steroids in a 

cohort of 50 patients. 

The pathophysiology underlying these delayed 

reactions is multifactorial. De Boulle and 

Heydenrych (2015) [27] reviewed various filler 

complications and identified biofilm formation as a 

major contributor to delayed inflammation. 

Biofilms, which are bacterial colonies encased in a 

protective matrix, can persist on the filler material, 

evading host immune responses and standard 

antibiotic treatment. This mechanism complicates 

the management of delayed nodules, as seen in the 

report by Sclafani (2014), [22] who described a 

patient with a 5-month delayed inflammatory nodule 

that was resistant to antibiotics but responded 

promptly after hyaluronidase administration, 

supporting the role of filler degradation in symptom 

resolution. 

Granulomatous reactions represent another form of 

delayed complication. Christensen et al. (2018) [21] 

described 10 patients presenting with granulomas 3 

to 9 months after HA filler injections. Their findings 

suggested that intraregional corticosteroids 

combined with surgical excision were necessary in 

refractory cases. Kim et al. (2021) [28] also reported 

similar delayed granulomatous reactions occurring 6 

to 9 months’ post-injection, advocating for early 

recognition and treatment to avoid invasive 

procedures. 

Immunologic hypersensitivity to HA fillers, 

although rare, has been documented in several case 

series (Goodman & Swift, 2018). These immune-

mediated responses may present with swelling, 

erythema, and tenderness within weeks to months 

after injection. Bartholomeus and Coonan (2019) 

further discussed the variability of immune 

responses depending on the chemical modifications 

and cross-linking agents used in filler formulations, 

which may influence the incidence of delayed 

reactions. 

Diagnostic tools such as ultrasound have gained 

importance in the evaluation of delayed nodules. Lee 

et al. (2019) [25] and Lee & Park (2022) [30] 

highlighted ultrasound’s utility in differentiating 

nodules from cystic or solid masses and guiding 

targeted injections of hyaluronidase and 

corticosteroids, improving therapeutic outcomes. 

Wang et al. (2020) also supported combined oral 

steroids and hyaluronidase as a mainstay of 

treatment for delayed-onset nodules, reporting 

shorter recovery times and fewer recurrences. 

De Boulle et al. (2017) summarized that treatment 

should be individualized based on patient history, 

type of filler, and clinical presentation. While 

antibiotics are often prescribed initially, they may be 

insufficient due to biofilm resistance. Thus, 

multimodal therapies including hyaluronidase, 

corticosteroids, and sometimes surgical intervention 

are necessary for complete resolution. 

Overall, the reviewed literature underscores the 

necessity for clinicians to maintain a high index of 

suspicion for delayed complications following HA 

filler injections. Prompt diagnosis, aided by imaging 

and thorough clinical assessment, followed by 

tailored treatment protocols, can significantly 

improve patient outcomes and reduce morbidity 

associated with these rare events. 

 

Discussion 

Delayed complications of HA fillers are rare but 

clinically significant. The inflammatory nodule in 

this case appeared six months’ post-injection, which 

is later than typical reactions. Such nodules may 

arise from immune-mediated responses, biofilm 

formation, or hypersensitivity to filler components 

[31]. 
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 Pathophysiology: Delayed inflammatory 

nodules often involve granulomatous 

reactions triggered by filler degradation 

products or contamination. Biofilms can 

evade early detection and cause chronic 

inflammation [32]. 

 Diagnosis: Differential diagnoses include 

infectious abscess, granuloma, cyst, or 

malignancy. Imaging and clinical 

correlation are essential for accurate 

diagnosis [33]. 

 Treatment: Empiric antibiotic therapy is 

commonly initiated but often insufficient. 

Hyaluronidase is effective in degrading HA 

fillers and resolving inflammatory 

reactions. Intraregional corticosteroids 

reduce inflammation and fibrosis. 

Combination therapy, as used here, yields 

better outcomes [34]. 

Previous studies report delayed inflammatory 

nodules occurring 2 weeks to 12 months post-HA 

injection. Management protocols emphasize early 

recognition and stepwise treatment from 

conservative to invasive measures. 

Hyaluronic acid (HA) fillers have become one of the 

most commonly used agents in aesthetic medicine 

due to their biocompatibility, reversibility, and 

relatively low risk profile. While immediate and 

early complications such as swelling, bruising, and 

hypersensitivity are well-documented and generally 

manageable, delayed adverse reactions remain less 

understood and pose significant clinical challenges. 

The case presented a delayed inflammatory nodule 

manifesting six months after HA injection highlights 

several critical considerations regarding the 

pathogenesis, diagnosis, and management of such 

rare complications [34]. 

 

Pathophysiology of Delayed Complications 

The exact mechanism behind delayed inflammatory 

nodules following HA filler injections is 

multifactorial and not fully elucidated. Theories 

have suggested that these nodules arise from 

immunologic reactions, foreign body granulomatous 

inflammation, or infection-related biofilm 

formation. The biofilm hypothesis has gained 

substantial support; biofilms are structured 

communities of bacteria encapsulated within a 

protective extracellular matrix that adheres to 

surfaces such as injected filler material [20, 27]. 

These bacterial colonies can persist in a quiescent 

state for months, evading immune detection and 

antibiotic treatment, only to manifest later as chronic 

inflammation [35]. 

Immunologic hypersensitivity may also contribute 

to delayed nodules. Some patients may develop a 

delayed type IV hypersensitivity reaction to the filler 

components or to the cross-linking agents used in 

HA formulations [22]. The chemical modifications 

of HA to enhance its longevity may introduce 

antigenic determinants that trigger immune 

responses in susceptible individuals (Bartholomeus 

& Coonan, 2019). Moreover, filler degradation over 

time produces low molecular weight HA fragments 

that are known to induce proinflammatory 

cytokines, further exacerbating tissue reactions. 

 

Clinical Presentation and Diagnostic Challenges 

Clinically, delayed nodules typically present as 

localized, firm, and sometimes erythematous 

subcutaneous lumps, often accompanied by 

tenderness or mild pain [19]. The temporal delay 

from weeks to even over a year after injection can 

lead to misdiagnosis. Physicians might initially 

suspect infectious abscesses, neoplasms, or other 

inflammatory conditions, potentially leading to 

inappropriate treatment such as unnecessary 

antibiotics or invasive biopsies. 

Imaging modalities, particularly high-frequency 

ultrasound, have become invaluable in 

differentiating filler-related nodules from other 

pathologies. Ultrasound can visualize filler deposits 

as hypoechoic or anechoic areas, with surrounding 

inflammation indicated by increased vascularity. 

This non-invasive method guides treatment by 

confirming the presence of filler material and ruling 

out abscess or malignancy, thus streamlining clinical 

decision-making [36]. 

 

Management Strategies 

Management of delayed inflammatory nodules must 

be individualized, often requiring a multimodal 

approach. Initial empirical antibiotic therapy is 

frequently prescribed, especially when infection 

cannot be ruled out. However, antibiotics alone may 

be insufficient, particularly if biofilms are involved, 

as bacteria within biofilms exhibit increased 

resistance to antimicrobial agents. The use of 

hyaluronidase has become central in treatment 

protocols. Hyaluronidase enzymatically degrades 

HA fillers, thus removing the antigenic stimulus and 

biofilm surface, facilitating resolution of 

inflammation. In the presented case, hyaluronidase 

combined with corticosteroids led to rapid and 

complete resolution, consistent with multiple studies 

endorsing this combination [37]. 

Intraregional corticosteroids serve to suppress the 

immune-mediated inflammation and granulomatous 

response. They reduce fibroblast activity and 

collagen synthesis, thereby minimizing fibrosis and 

scarring. However, corticosteroid injections carry 

risks such as skin atrophy and depigmentation, 

requiring cautious use under specialist supervision. 

For nodules refractory to conservative measures, 

surgical excision remains a last resort. Surgical 

intervention is associated with higher morbidity and 
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scarring risk, so it is reserved for persistent 

granulomatous lesions or complications 

unresponsive to medical therapy. 

 

Prevention and Clinical Implications 

Prevention of delayed complications begins with 

meticulous injection technique and patient selection. 

Practitioners should adhere to strict aseptic protocols 

to minimize bacterial contamination and potential 

biofilm formation [38]. Understanding the 

properties of different HA fillers and their cross-

linking chemistry can guide product choice for 

patients at higher risk of immunological reactions. 

Clinicians must educate patients on possible delayed 

reactions and the importance of early reporting of 

unusual symptoms. Follow-up visits should extend 

beyond the immediate post-procedure period, 

allowing timely identification and intervention for 

late-onset complications. This case, alongside 

existing literature, emphasizes the critical need for 

increased awareness among dermatologists, plastic 

surgeons, and general practitioners performing 

cosmetic injections. Delayed inflammatory nodules, 

although rare, can significantly impact patient 

satisfaction and pose therapeutic dilemmas. Prompt 

recognition and evidence-based management are 

key to favorable outcomes. 

 

Research Directions and Knowledge Gaps 

Despite accumulating case reports and small case 

series, large-scale studies on delayed HA filler 

complications are lacking. Prospective 

investigations are needed to elucidate the exact 

immunopathological mechanisms, risk factors, and 

optimal treatment algorithms. Furthermore, the role 

of novel imaging techniques and biomarkers in early 

detection warrants exploration. Future research 

should also evaluate the comparative efficacy of 

various hyaluronidase formulations and 

corticosteroid regimens. Understanding patient-

specific factors such as genetic predisposition or 

immune status may enable personalized risk 

assessment and preventive strategies [39]. 

The delayed inflammatory nodule described in this 

case underscores the complexity of HA filler 

complications beyond the immediate post-injection 

period. Multifactorial pathogenesis involving 

biofilms and immunologic responses requires a high 

index of suspicion and multidisciplinary 

management. Combining hyaluronidase with 

corticosteroids appears to be an effective treatment 

approach, reducing the need for surgical 

intervention. Continuous research and clinician 

education are vital to improving patient safety and 

outcomes in aesthetic dermatology [40]. 

 

 

 

Conclusion 

This case illustrates an unusual delayed 

complication following HA filler injection, 

presenting as an inflammatory nodule resistant to 

antibiotics alone. Combined hyaluronidase and 

corticosteroid therapy effectively resolved the 

lesion. Clinicians should be aware of such rare 

delayed reactions and consider combination 

treatments to optimize patient outcomes. 

Hyaluronic acid (HA) fillers have become a 

cornerstone in aesthetic medicine due to their safety, 

efficacy, and reversibility. However, despite their 

favorable profile, rare and delayed complications 

such as inflammatory nodules can occur, often 

presenting significant diagnostic and therapeutic 

challenges. The case presented here highlights the 

occurrence of a delayed inflammatory nodule six 

months after HA filler injection in the nasolabial 

fold, emphasizing the importance of clinician 

awareness regarding such atypical presentations. 

Delayed inflammatory nodules represent a 

multifactorial pathological process, frequently 

involving immune-mediated reactions, biofilm 

formation, and degradation products of the filler 

itself. These factors contribute to chronic 

inflammation that may mimic infections or other 

dermatologic conditions, making accurate diagnosis 

difficult without comprehensive clinical evaluation 

and adjunctive imaging tools such as high-frequency 

ultrasound. The role of imaging is critical in 

differentiating filler-related complications from 

other pathologies, thereby guiding appropriate 

treatment. Management of delayed complications 

requires a multimodal approach. Empirical 

antibiotic therapy alone is often insufficient, 

especially when biofilms are involved. The 

enzymatic action of hyaluronidase plays a pivotal 

role by breaking down the HA filler, thereby 

removing the source of antigenic stimulation and 

allowing resolution of inflammation. When 

combined with intraregional corticosteroids, which 

reduce immune-mediated inflammation and fibrosis, 

treatment outcomes significantly improve, as 

demonstrated in this case and supported by the 

literature. Preventive strategies, including adherence 

to strict aseptic techniques, patient education, and 

careful product selection, are essential in 

minimizing the risk of such complications. 

Additionally, clinicians should maintain a high 

index of suspicion for delayed reactions and 

encourage patients to report late-onset symptoms 

promptly. Early recognition and intervention are 

crucial to prevent progression, reduce morbidity, 

and enhance patient satisfaction. 

In summary, while HA fillers remain safe and 

effective tools for facial rejuvenation, practitioners 

must remain vigilant for rare delayed adverse events. 

Comprehensive knowledge of the potential 
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complications, supported by timely diagnostic 

methods and evidence-based treatment protocols, is 

vital for optimizing patient care. Further research is 

warranted to better understand the underlying 

mechanisms, identify risk factors, and develop 

standardized guidelines for the prevention and 

management of delayed HA filler complications. 
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