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Advances in evaluation and management 
of hyaluronic acid-induced foreign body 
granulomas: a systematic review
Avanços na avaliação e tratamento de granulomas de corpo 
estranho de ácido hialurônico: uma revisão sistemática

ABSTRACT
We conducted a systematic review following the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) of cases of foreign body granuloma (FBG) induced by hyaluronic acid (HA). 

A total of 27 patients with HA filler-induced FBG reported in literature were included. The estima-

ted incidence of HA-induced FBG is 0.02%-0.6%. Several factors are involved, including cross-linking 

agents and impurities. The most frequent clinical presentation is asymptomatic nodules, although other 

lesions may occur. Histopathological examination is the gold standard for diagnosis, but ultrasound is a 

promising tool. Treatment options include expectant management, hyaluronidase, corticosteroids, 5-fluo-

rouracil, and surgery.
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RESUMO
Foi realizada uma revisão sistemática seguindo os critérios da declaração Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) de casos de granuloma de corpo estranho (GCE) causados por ácido hialurô-

nico (AH). Foram incluídos 27 pacientes de GCE causado por preenchimento com AH encontrados na literatura. 

Estima-se que a incidência de GCE causado por AH seja de 0,02%-0,6%. Vários fatores estão envolvidos, incluindo 

agentes de reticulação e impurezas. Nódulos assintomáticos são a apresentação clínica mais frequente, mas outras lesões 

podem ser observadas. Embora o estudo histopatológico seja o padrão-ouro para diagnóstico, a ultrassonografia é uma 

ferramenta promissora. As opções de tratamento incluem conduta expectante, hialuronidase, corticoides, 5-fluorouracil 

e cirurgia.
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INTRODUCTION
Hyaluronic acid (HA) injection is the second most com-

mon aesthetic nonsurgical procedure, with a 28.9% increase 

over the past 5 years.
1
 Although minimally invasive, it can lead 

to complications. Classically, complications are divided into 3 

groups based on the time of onset: early (within 14 days), late 

(14 days to 1 year), and delayed (over 1 year).
2
 Among the late 

and delayed complications, foreign body granulomas (FBGs) are 

noteworthy. FBG is a histological inflammatory reaction to an 

antigen, characterized by the aggregation of macrophages and 

foreign body giant cells.
3

Under normal circumstances, HA integrates into tissues 

without inflammatory infiltrates or epidermal or dermal altera-

tions.
4
 With few reports and studies available, HA-induced FBG 

appears to be rare, with an estimated frequency of 0.02%-0.4% 

in retrospective reviews.
5 
However, biopsies required for histo-

logical confirmation are rarely performed because of concerns 

regarding the cosmetic outcomes of aesthetic procedure com-

plications. Underdiagnosis is therefore suspected, and whether 

histological findings correlate with current clinical and imaging 

diagnoses remains uncertain.

As a result, few studies are available, and empirical treat-

ment remains the norm, with variable outcomes. We aim to re-

view case reports and case series in the literature to improve un-

derstanding, explore alternative diagnostic methods, and propose 

more accurate and effective treatment approaches.

METHOD OF LITERATURE SEARCH
This systematic review was conducted in accordance 

with the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) statement in January 2025. A natural 

language search was performed to identify potentially relevant 

articles. The search terms used were “hyaluronic acid” and “gra-

nuloma,” combined with the Boolean operator “AND.” The Ti-

tle/Abstract field tag was applied in PubMed, Embase, Scopus, 

and LILACS.

Inclusion criteria were primary studies, case reports, or 

case series describing HA filler-induced FBG. Exclusion crite-

ria were failure to meet inclusion criteria (reason 1); absence 

of histopathological confirmation of FBG (reason 2); combi-

nation with other fillers (reason 2); genitourinary applications 

(reason 3); and animal studies (reason 4). No language or time 

restrictions were applied. After screening, 17 studies were inclu-

ded (Figure 1). Articles were manually reviewed, and data were 

extracted into Excel forms. The included studies are presented 

in the results.

RESULTS
We identified 17 case reports or case series of HA-indu-

ced FBG, comprising 32 patients. All patients were female, with 

the exception of 1 male. A histology-focused study reported 5 

cases of HA filler-induced FBG among other dermal fillers; ho-

wever, because clinical data were presented only as means and 

modes that included other fillers, it was not included in the sub-

sequent analysis. The cases are summarized in Table 1.

Table 1. Summary of reported cases. Magnetic resonan-

ce imaging (MRI), computed tomography (CT), and ultrasou-

nd (US). The mean age of patients was 44 years (range, 21–70), 

and the mean time to onset was 35 months (range, 0.5-120). 

Juvederm was the most frequently reported product; however, 

in most cases, the product used was unknown or not reported. 

A total of 4 cases described relevant background factors mon-

ths before onset, including dental cleaning, blepharoplasty, CO-

VID-19 vaccination, and breast cancer diagnosis and treatment. 

Nodules and masses, either inflammatory or noninflammatory, 

were the most common clinical presentations, but inflamma-

tory plaques, papules, scar-like lesions, and blisters that progres-

sed to ulcerative or fibrotic manifestations were also reported. 

The most frequently affected sites were perioral (n = 8), cheeks 

(n = 7), periocular (n = 5), and nose (n = 2), among others. 

Imaging modalities included MRI, CT, and US. Surgery was 

the most common treatment, generally with favorable outcomes, 

although corticosteroids, antibiotics, and hyaluronidase were  

also used.

DISCUSSION
Epidemiology

Approximately 15 years ago, the frequency of HA-indu-

ced FBG was estimated at 0.02%-0.4% in retrospective reviews.
5
 

A more recent meta-analysis of 1,496 participants who under-

went HA lip augmentation reported a frequency of 0.6%.
23

 In 

contrast, a retrospective analysis of 492 patients who underwent 

nonsurgical rhinoplasty with HA found no cases of FBG.
24

This variability is likely related to multiple factors, as dis-

cussed later in pathogenesis and etiology. However, discrepancies 

in terminology (ie, delayed-onset nodules [DONs], inflamma-

tory nodules, noninflammatory nodules, granulomas) and diag-

nostic methodology also contribute, as further discussed.

When considering DONs, the Manufacturer and User 

Facility Device Experience (MAUDE) database of the US Food 

and Drug Administration (FDA) showed that 71.8% of delayed-

-onset reactions were nodules (42.1% inflammatory and 29.7% 

noninflammatory), whereas 6.7% were granulomas, without a 

distinct classification.
25

 Another retrospective study found an 

overall incidence of DONs of 0.33% in 2,139 patients who 

underwent HA injections. Of these, 7 patients presented with 

DONs, but only 1 biopsy was performed, confirming FBG.
6

These findings suggest that HA-induced FBG may be 

underdiagnosed, since biopsies are rarely performed owing to 

concerns about unfavorable cosmetic outcomes after aesthetic 

procedures.
26

Pathogenesis

Although HA is generally thought to integrate into tis-
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Tabela 1: ????????????? ?????????????????/ ????????????????????????????

Reference Sex Age Product
Time to 

onset (months)
Trigger Location

Clinical 

Presentation
Imaging Treatment Outcomes

1(6) Female 70 Juvederm 3
Dental 

cleaning

Cheekbones 

and chin
Nodules NO

Oral and 

intralesional 

steroid

Persistence

2(7) Female 52 IMEIK 4 Blepharoplasty

Glabella, 

eyelids, and 

neck

Erythema and 

edema
NO

Oral anti-

histamines, 

topical and 

intramuscu-

lar steroid

Resolution

3(8) Female 40 Juvederm 0,5
COVID-19 

vaccine
Tear trough

Erythema and 

edema
NO

Hyalu-

ronidase, 

antibiotics, 

surger-

ies and 

intralesional 

steroid

Resolution

4(9) Female 49 NO 120 NO Tear trough Nodule

Contrast MRI: soft 

tissue thickening with 

enhancement

Surgery Resolution

5(9) Female 43 NO 120 NO Tear trough Nodule

MRI: soft tissue mass 

with diffuse 

enhancement

Surgery Resolution

6(10) Female 36 NO 48 NO Cheek Nodule US: lower echo Surgery Resolution

7(10) Female 48 NO NO NO Upper lip Nodule NO Surgery Resolution

8(10) Female 47 NO 96 NO
Chin and 

temples
Nodule NO Surgery Resolution

9(10) Female 26 NO 12 NO Cheeks Nodules NO Surgery Resolution

10(10) Female 35 NO 117 NO Cheek Nodules NO Surgery Resolution

11(10) Female 33 NO 12 NO Mandible Nodule US: lymph node abscess Surgery Resolution

12(10) Female 37 NO 60 NO Upper lip Nodule NO Surgery Resolution

13(10) Female 22 NO 12 NO Chin Nodule NO Surgery Resolution

14(10) Female 50 NO 24 NO Cheek Nodule US: lower echo Surgery Resolution

15(10) Female 50 NO 36 NO Chin Nodule NO Surgery Resolution

16(11) Female 45 NO 117 NO Cheek Nodule NO Surgery Resolution

17(12) Female 49
Juvima and 

Aliassin
10 NO Tear trough Nodule

CT: soft tissue thicken-

ing with enhancement
Surgery Resolution

18(13) Female 48 NO 2 NO Upper lip Nodule NO Surgery Resolution

19(14) Female 52 NO 24 Breast cancer Mouth Mass CT: fibrotic lesion Surgery Resolution

20(15) Female 50 Restylane 0,5 NO Cheeks

Blisters that 

led to skin 

ulcers

CT: osteitis

Surgery, 

cortico-

steroids, 

antibiotics

Persistence

21(16) Female 70 NO 72 NO Arms Nodules NO
Oral 

steroids
Relapse

22(17) Male 31 NO 6 NO Nose Swollen mass NO Surgery NO

23(18) Female 57 Juvederm 2 NO Eyelid Mass NO Surgery Resolution

24(19) Female 61 NO 12 NO Mouth Nodule

CT:

inflammatory lesion 

equal in density to 

muscle

US:

heterogeneous 

hypoechoic lesion pene-

trating vascular form

Surgery Resolution

25(20) Female 21 Restylane 10 NO Nose Nodule NO Surgery Resolution

26(21) Female 54 Perlane 12 Upper lips Nodules NO Surgery Resolution

27(22) Female 36 NO 33 Upper lip Scar-like tissue NO Surgery NO
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sues without inflammation,
4
 some studies suggest the presence 

of a mild inflammatory reaction that goes unnoticed, characte-

rized by a discrete population of macrophages with vacuolated 

cytoplasm and rare small giant cells, reflecting normal resorp-

tion.
27

 In contrast, FBGs, characterized by the aggregation of 

macrophages and foreign body giant cells, are formed through 

4 phases
3
:

Recognition and inflammation: Implantation of the fo-

reign material is followed by an innate immune response invol-

ving polymorphonuclear leukocytes — mainly neutrophils — 

along with complement activation and cytokine release.

Macrophage adhesion: The progression of inflamma-

tion directs monocytes, through cytokine signaling, to migrate 

into tissues and differentiate into macrophages.

Macrophage fusion: Aggregation and fusion of ma-

crophages, mediated by interleukin-4 and interleukin-13, likely 

occur in response to particle size, leading to the formation of 

foreign body giant cells.

Crosstalk between macrophages and foreign body giant 

cells: Both cell types secrete cytokines that recruit and activate 

fibroblasts, leading to the formation of a fibrous capsule around 

the foreign material.

HA-induced FBGs are considered an abnormal or 

exaggerated reaction to exogenous stimuli, often described as 

allergy or hypersensitivity. Although the central role of macro-

phages is well established, a type IVa hypersensitivity reaction 

has been inferred.
28

 However, this reaction is a T cell-mediated 

response, and the extent to which the adaptive immune system 

participates remains controversial. T cells have been identified 

in case reports of HA-induced FBG and are hypothesized to 

perpetuate ongoing macrophage activation around the granu-

loma.
9,12,15,20,22,29

 In contrast, a series of 18 biopsies from patients 

Identification of studies via databases and registers

Records identified from*: 

PubMed n = 94

Embase n = 110 

LILACS n = 3

Scopus n = 158 

Databases (n = 365)

Records screened 

(n = 182)

Reports sought for retrieval 

(n = 182)

Reports assessed for eligibility 

(n = 180)

Studies included in review 

(n = 17)

Records excluded** (n = 0 )

Reports excluded: Reason 1 (n 

= 91)

Reason 2 (n = 19)

Reason 2 (n = 16)

Reason 3 (n = 5)

Reason 4 (n = 33)

Reports not retrieved 

(n = 2 )

Records removed before 

screening:

	 Duplicate records 

	 removed (n = 183)

In
cl

ud
ed

Id
en

tifi
ca

tio
n

Sc
re

en
in

g

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of the study selection process
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with late-onset inflammatory adverse events to different fillers, 

including HA, showed no CD3-positive immune cells corres-

ponding to T cell populations.
30

Moreover, some authors have reported no adverse effects 

after HA re-exposure, leading to the hypothesis that HA-indu-

ced FBG may not represent a type IVa hypersensitivity reac-

tion.
5,6

 Nonetheless, diagnostic tests for type IV hypersensitivity 

reactions have limited sensitivity and specificity.
31

 Patch testing is 

considered the gold standard for diagnosing type IV hypersensi-

tivity,
32

 yet its sensitivity and specificity for delayed hypersensiti-

vity drug eruptions are 32% and 92%, respectively,
33

 indicating a 

high rate of false-negative results. Another factor less frequently 

considered is the potential role of HA as an adjuvant in immune 

responses.
34

Etiology

HA is a glycosaminoglycan naturally present in the hu-

man body and, therefore, should not normally be recognized 

as foreign by the immune system. Nonetheless, HA functions 

as an extracellular matrix component and serves as an adhesive 

substrate for cellular migration, which may enhance immune 

responses.
34

 Several mechanisms have been proposed as potential 

antigenic triggers of HA-induced FBG
10,35,36

:

Cross-linker: Agents such as 1,4-butanediol diglycidyl 

ether (BDDE), methacrylamide, hydrazide, carbodiimide, divinyl 

sulfone, and poly(ethylene glycol) diglycidyl ether are used to 

delay HA degradation by endogenous hyaluronidases. This effect 

is achieved through covalent bonding between HA molecules, 

reducing enzymatic exposure. BDDE is currently the most com-

monly used cross-linker due to its stability, biodegradability, and 

long safety record. Residual unreacted BDDE at levels < 2 ppm 

is considered safe; however, byproducts are not always adequately 

evaluated.
37

Impurities: During production, HA may come into 

contact with unintended molecules. Traces of stainless steel, alu-

minum, silicone, sodium hydroxide, and streptococcal endoto-

xins have been identified. Threshold limits for particulate matter 

in prefilled syringes are 6,000 and 600 per container for particles 

≥ 10 µm and ≥ 25 µm, respectively.
35,38

Infection: Delayed-onset reactions, including FBG, have 

been reported after infections, likely due to inoculation into pre-

viously implanted dermal fillers and subsequent inflammatory 

responses.
39

 Several authors have associated granuloma formation 

with biofilm development.
13

 Biofilms on HA surfaces may enable 

persistent infection with minimal host immune response.
10

Immune system: FBG has frequently been reported 

following immune challenges such as vaccination, infections, and 

dental procedures. Cases of delayed hypersensitivity to HA after 

influenza-like illness have been described.
31

 In a study of 2,139 

patients treated with HA, 7 developed DONs, 6 of whom had 

undergone dental procedures 1-168 days before nodule forma-

tion. A seasonal pattern was also noted, with most cases (71%) 

occurring between September and December.
6
 Another study 

of 3,255 patients receiving 8,067 filler syringes reported higher 

granuloma rates in the post-COVID-19 period (0.3% vs 0.0%, P 

= .009).
40

 Both COVID-19 infection and vaccination have been 

implicated, as reexposure appears to trigger faster responses.
41,42

 

The SARS-CoV-2 spike protein, which binds angiotensin-con-

verting enzyme 2 (ACE2) receptors, favors a proinflammatory 

local Th1 cascade, promoting CD8+ T cell–mediated reactions 

to incipient granulomas.
43

 A heightened immune state may 

enable recognition of previously undetected antigens, thereby 

triggering granulomatous inflammation.
35 

HA molecular weight: Low-molecular weight HA 

(< 1,000 kDa) has been shown to be proinflammatory, whe-

reas high-molecular weight HA is generally considered anti-

-inflammatory.
44

 Vycross technology has been associated with 

higher rates of DONs,
6,25

 although this remains controversial, as 

HA degradation would inherently release low-molecular weight 

fragments.
35

Injection volume and technique: In a study of 4,500 pa-

tients, those who developed DONs had received a higher cumu-

lative injection volume (5.0 mL) compared with those without 

nodules (0.5-1.5 mL lower cumulative volume), suggesting vo-

lume as a risk factor.
45

 Other studies, however, did not replicate 

this finding.
6
 Expert consensus nonetheless suggests that larger 

bolus volumes may increase the risk of FBG and other compli-

cations.
46

 Repeated injections using the droplet technique and 

incorrect injection depth have also been implicated,
36

 consis-

tent with the heightened immune surveillance in dermal tissues 

compared with subcutaneous fat and deeper planes.

Clinical manifestations

Reports have documented HA-induced FBGs as early as 

a few weeks after injection and as late as 10 years post-procedure. 

This variability challenges the clinical value of categorizing HA-

-induced complications into early, late, or delayed presentations.
2
 

Patient history is often unremarkable, and clinicians may be una-

ware of prior cosmetic procedures.
47

HA-induced FBG appears more common in periorificial 

areas, similar to DONs. The most frequently affected sites are 

the lips (41.1%), followed by the nasolabial folds (23.6%), ma-

rionette lines (22.1%), perioral region (19.3%), and tear troughs 

(12.1%).
25

 Similar patterns have been observed with other der-

mal fillers.
48

 These regions may be more susceptible to compli-

cations due to repetitive movement and fixed points of origin 

and insertion, which facilitate filler deposition and increase the 

risk of FBG formation.

In a review of 11 cases of orofacial FBG following HA 

injection, the most common presentation was noninflammatory 

nodules,
10

 consistent with findings in the present report. Howe-

ver, atypical manifestations have also been described, including 

maculopapular lesions,
7
 papules, plaques,

49
 scar-like lesions,

22
 

and blisters progressing to ulcerative-fibrotic changes,
15

 someti-

mes associated with inflammatory signs such as erythema and/

or edema.
50

 Consequently, categorizing FBG solely under broa-
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der clinical groups such as “DONs,” “inflammatory nodules,” or 

“noninflammatory nodules”
26

 is imprecise and not diagnostic.

Pathology

In a retrospective review of 6 patients who underwent 

biopsy for facial nodules persisting > 3 months after HA in-

jection, 4 cases were classified as “nongranulomatous” nodules 

containing only HA, while 2 were identified as granulomatous 

nodules.
51

 Normal resorption is characterized by discrete popu-

lations of macrophages with vacuolated cytoplasm and occasio-

nal small giant cells.
27

In a histopathologic review of 15 cases, foreign body 

granulomatous reactions to HA filler were predominantly cha-

racterized by vacuoles of basophilic material surrounded by pa-

lisading histiocytes, with variable numbers of eosinophils and 

foreign body giant cells.
52

 Multiple stains can be used to identify 

HA deposits. Hematoxylin-eosin reveals HA as gray to pale blue, 

while Alcian blue and colloidal iron stains demonstrate HA as 

bright blue to green-blue. Although the latter provide improved 

visualization, they are not mandatory.
53

 Morphologically, bipha-

sic HA fillers typically appear granular, filamentous, or wispy, 

whereas monophasic HA is usually amorphous.
10

Evaluation

Imaging studies can support the diagnostic work-up of 

HA-induced FBG. US findings typically include hypoechoic 

lesions with internal particulate echoes, peripheral hypoecho-

genicity, increased vascularity within and around the deposits, 

and increased echogenicity and thickness of the subcutaneous 

tissue.
54–56

 Conversely, some deposits are described as anechoic 

areas with sharp, regular borders.
57

 Magnetic resonance imaging 

and computed tomography have also been used to evaluate non-

vascular complications of HA, one of which is FBG.
56

 Neverthe-

less, FBG remains primarily a histological diagnosis, and no stu-

dies have established diagnostic accuracy. Despite this, imaging 

techniques are promising as complementary evaluation tools.

Treatment

Current guidelines are limited by reliance on clinical 

diagnosis, typically distinguishing between inflammatory and 

noninflammatory nodules. Granulomas are often grouped with 

the latter,
58

 even though, as noted, they may present with diver-

se clinical features distinct from noninflammatory nodules. The 

absence of a definitive diagnosis has led to a “scatter-gun” poly-

pharmacy approach, which carries risks of adverse effects and 

suboptimal outcomes.
26

 The reluctance to perform biopsies in 

aesthetic complications, due to concerns about scarring, further 

limits histological confirmation. In this context, US emerges as a 

noninvasive tool that can aid more accurate evaluation.

Watchful waiting may be appropriate for noninflamma-

tory nodules,
46

 as some granulomas resolve spontaneously wi-

thin 2 years.
59

 Several therapeutic approaches have been descri-

bed, including hyaluronidase, oral or intralesional corticosteroids, 

antihistamines, anti-inflammatories, antibiotics, intralesional 

5-fluorouracil, and surgery.
36

 Consistent with prior reviews, 

most HA-induced FBG have been successfully managed with 

surgical excision.
60

 However, this may reflect a bias toward ex-

cision in cases selected for histological analysis, which suggests 

underdiagnosis in nonoperated patients.

From a treatment rationale perspective, since FBGs are 

composed of HA deposits, inflammatory infiltrates, fibrosis, and/

or capsule formation, management with hyaluronidase, intrale-

sional corticosteroids, and 5-fluorouracil is recommended, prefe-

rably under US guidance to ensure precise injection. Combining 

intralesional triamcinolone with 5-fluorouracil appears to redu-

ce the risk of skin atrophy associated with higher triamcinolone 

doses.
61

 Oral corticosteroids may also be effective but are gene-

rally reserved due to systemic side effects.

The use of antibiotics should be limited to their anti-in-

flammatory properties, as alternative agents can achieve similar 

effects and concerns about global antibiotic resistance remain. 

Multiple sessions of hyaluronidase combined with triamcino-

lone and 5-fluorouracil may be required. US guidance not only 

improves injection accuracy but also helps determine whether 

hyaluronidase is indicated, given its activity against extracellu-

lar HA deposits but limited effect on inflammatory infiltrates, 

fibrosis, or capsule. Surgical excision should be considered the 

last resort.
62

Limitations

As noted, HA-induced FBG is primarily a histological 

diagnosis, with limited correlation to clinical presentation and 

uncertain correlation between histological findings and ima-

ging studies, although imaging remains promising. The overlap 

among clinical, imaging, and histopathological terminology re-

lated to HA-induced FBG obscures diagnosis and consequently 

hampers research. Some studies cited in the discussion were not 

included in the results due to the absence of histopathological 

confirmation. Furthermore, the number of available studies is 

scarce, and underreporting is likely. Additional research is there-

fore required.

CONCLUSION
Although the exact prevalence of HA-induced FBG 

remains uncertain, it is undoubtedly a potential complication. 

The current time-based classification of complications may 

warrant reevaluation. To date, HA-induced FBG continues to 

be a histological diagnosis, underscoring the need for biopsies 

to ensure accurate diagnosis and appropriate treatment. US is 

a valuable evaluation tool and a promising diagnostic method, 

but further studies are needed to establish correlations between 

imaging and histological findings. Tailoring treatment to the 

presence of HA deposits, inflammatory infiltrates, fibrosis, and/

or capsule formation may reduce adverse effects and optimize 

outcomes. More studies are also required to define effective 

therapeutic strategies. l
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