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ABSTRACT
Background: Advances in injectable techniques and materials have driven rapid growth in the esthetic injection market, with 
more products showing excellent efficacy and safety. Nevertheless, adverse reactions continue to be reported, among which 
chronic inflammatory nodules and swelling are particularly challenging to manage. Despite many etiological theories and di-
agnostic consensus, clinical treatment remains complex and difficult. Novel approaches are continually being explored. Among 
them, energy-based devices (EBDs) therapy has shown promising potential and clinical value, as evidenced by some clinical 
reports.
Objective: Evaluate the efficacy and safety of extracorporeal shock wave therapy (ESWT) and 1064 nm Nd:YAG laser in manag-
ing adverse reactions such as nodules and swelling following cosmetic injections.
Methods: This study demonstrates four treatment cases combining different energy-based devices, documenting therapeutic 
protocols and efficacy. A systematic literature review is incorporated to evaluate EBDs applications and therapeutic value.
Results: All of the four cases recovered from nodules or swelling without side effects by receiving ESWT and 1064 nm Nd:YAG 
laser, and the existing reports have demonstrated preliminary clinical experience with EBDs, showing promising efficacy and 
potential for broader applications in this field.
Conclusion: ESWT and 1064 nm Nd:YAG laser have demonstrated effectiveness in treating post-injection nodules and swelling, 
achieving high patient satisfaction with minimal side effects. Future studies should focus on elucidating their mechanisms and 
standardizing treatment protocols. Other energy-based devices (EBDs) may have potential in this field, which requires further 
clinical verification.
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1   |   Introduction

The global injectable esthetics market has expanded signifi-
cantly, showing consistent growth in mesotherapy, filler in-
jection, and botulinum toxin injection procedure numbers 
[1]. Advances in material science and molecular biology have 
enabled widespread application of synthetic polymers for es-
thetic injection medicine [2, 3], not only is Hyaluronic acid 
(HA) widely recognized for its effectiveness, various non-HA 
soft tissue fillers such as polycaprolactone (PCL), polymethyl-
methacrylate (PMMA), poly-l-lactic acid (PLLA), calcium hy-
droxyapatite (CaHA), polyvinyl alcohol (PVA) and others have 
also become attractive options [4]. Although these materials 
are designed for biocompatibility, adverse events (AEs) may 
still occur due to individual variations, material impurities, 
injection techniques, or other factors [5]. Notably, chronic nod-
ules and swelling present clinical challenges, compromising 
esthetic outcomes and creating unnecessary economic bur-
dens. Such symptoms are typically diagnosed as foreign body 
granulomas (FBG) or delayed-onset reactions (DOR). Several 
pathogenic mechanisms have been proposed, including auto-
immune responses [6], material immunogenicity, biofilm for-
mation [7], and the “adjuvant” effect [8]. Current treatments 
include intralesional corticosteroid injections, hyaluronidase, 
systemic corticosteroids, systemic immunosuppressants, em-
pirical antibiotics, and surgical excision. However, limited 
efficacy and side effects persist. Consequently, research-
ers continue to explore more efficient and rapid approaches 
through clinical practice.

Studies have shown that energy transduction can activate 
multiple intracellular signaling pathways, modulating cellu-
lar processes such as proliferation, tissue repair, regeneration, 
and inflammation suppression [9]. Therefore, energy-based de-
vices (EBDs) have become indispensable tools in dermatology, 
offering minimally invasive or non-invasive treatment options 
for a wide range of facial rejuvenation and body contouring 
needs [10]. These devices utilize various forms of energy, in-
cluding laser, intense pulsed light (IPL), radiofrequency (RF), 
high-Intensity focused ultrasound (HIFU), Extracorporeal 
shock wave therapy (ESWT) and cryolipolysis—to target spe-
cific tissues with precision while minimizing damage to sur-
rounding structures. Beyond their esthetic applications, EBDs 
have proven clinically valuable in dermatosis therapeutics 
with well-documented efficacy in scar management [11, 12], 
vascular lesions (telangiectasias/hemangiomas), and inflam-
matory conditions (acne vulgaris/eczematous dermatoses). 
The mechanisms include effectively reducing inflammatory 
mediators, inhibiting pathological neovascularization, and 
promoting cutaneous wound healing through enhanced col-
lagen synthesis and extracellular matrix remodeling [13]. It is 
worth noting that application of EBDs has expanded to include 
management of AEs associated with cosmetic injections with 
promising clinical results. Previous studies have reviewed 
laser-assisted therapies for managing AEs following injectable 
cosmetic procedures [14]. However, these researches have pri-
marily focused on invasive laser treatments. With continuous 
advancements in EBDs and expanded clinical applications, 
an increasingly diverse of energy modalities are now being 

employed. This article presents case reports and a systematic 
evaluation of updated clinical applications.

2   |   Materials and Methods

This study retrospectively analyzed data from four female patients 
who developed nodules and edema following cosmetic injections 
in the facial regions. The patients were treated between June 
2022 and March 2024. All patients received preoperative screen-
ing for autoimmune and infectious diseases, with positive cases 
excluded. No participants were undergoing NSAIDs or corticoste-
roids during EBDs treatment. The therapeutic protocol comprised 
1064 nm long-pulsed Nd:YAG laser (Cynergy Multi-Wavelength 
Platform, Cynosure) and ESWT (THERAPEUTIC LC-580 sys-
tem). Informed consent was obtained from all participants for 
analysis and publication. Besides, a systematic literature review 
was conducted to evaluate the consistency of existing evidence 
regarding the efficacy of EBDs in treating non-infectious chronic 
inflammatory conditions such as nodules and swelling.

3   |   Case Reports

3.1   |   Case 1

A 43-year-old woman (Fitzpatrick skin types IIII) developed 
nodules and swelling 1 week after receiving facial mesotherapy 
(mixed) at a cosmetic clinic. Despite 2 months of oral antibiot-
ics, antihistamines, and hyaluronidase injections, her symptoms 
persisted. Upon presentation to our department, physical exam-
ination revealed firm facial nodules with generalized edema and 
histopathological examination confirmed FBG formation. She 
subsequently underwent ESWT using 15 and 20 mm handpieces 
for deep and superficial tissue targeting respectively, with param-
eters set at 1.6–2.0 bar energy and 4 Hz frequency; each full-face 
session delivered 2000 pulses, administered twice weekly for 
3 weeks. Final outcomes demonstrated marked improvement 
(Figure 1) with only localized erythema remaining. The patient 
reported satisfactory outcomes, and no recurrence occurred 
during 6 months of follow-up.

3.2   |   Case 2

A 46-year-old woman (Fitzpatrick skin type VI) developed pru-
ritic facial nodules following an unspecified “brightening” me-
sotherapy injection at a cosmetic clinic. Despite a 2-week course 
of oral antihistamines and topical corticosteroids, her symp-
toms persisted. Clinical examination revealed erythematous 
nodules with localized telangiectasia, suggestive of foreign body 
granuloma (histopathology not obtained). Pre-laser therapy, 
one ESWT session was administered to the lesion. Subsequent 
treatment employed a 1064 nm Nd:YAG laser (7 mm spot size, 
35 ms pulse duration, and fluence of 55–65 J/cm2) every 2 weeks 
for 8 weeks, and remarkable resolution of nodules and erythema 
was observed after treatments (Figure  2), with excellent pa-
tient satisfaction and no recurrence or adverse effects observed 
during 3-month follow-up.
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3.3   |   Case 3

A 47-year-old woman (Fitzpatrick skin type III) presented with 
persistent facial erythematous papules and edema following un-
specified mesotherapy, unresponsive to 2 weeks of oral cortico-
steroids. Physical examination revealed confluent papules with 
swelling. She underwent three sessions of 1064-nm Nd:YAG 
laser treatment (7 mm spot size, 30 ms pulse duration, 65–75 J/
cm2) at 2-week intervals. Remarkable improvement was ob-
served with near-complete resolution, leaving only mild post-
inflammatory erythema on the cheeks (Figure 3). The patient 
reported high satisfaction with no recurrence or adverse effects 
during the 2-month follow-up.

3.4   |   Case 4

A 42-year-old woman received bilateral nasolabial fold aug-
mentation with PLLA at a cosmetic clinic. Three months 
post-procedure, she developed persistent nodules and swell-
ing in the treated areas. Unresponsive to a 1-month course of 
oral corticosteroids, the patient underwent histopathological 
examination, which confirmed FBG formation. Tofacitinib 
therapy (5 mg twice daily) initially achieved good clinical re-
sponse but was discontinued after 1 month due to drug-related 
dizziness, and symptom recurrence occurred 1 month after 
Tofacitinib cessation. ESWT was subsequently administered 
twice weekly for a total of 8 sessions using 15 and 20 mm 

FIGURE 1    |    (A) Nodules and localized edema developed on the facial region. (B) Swelling markedly improved after 3 treatments. (C) Post final 
treatment, swelling resolved with residual post-inflammatory erythema.

FIGURE 2    |    (A) Firm, well-defined red nodules were observed on the bilateral cheeks. (B) Significant nodule regression was observed following 
three treatments. (C) Nodules have nearly disappeared completely after final treatment.
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handpieces at 1.5–1.8 bar pressure (1000 pulses per treatment 
area), achieving significant swelling reduction and decreased 
recurrence (Figure  4). The patient reported satisfactory out-
comes without adverse effects and remains under treatment 
and follow-up.

4   |   Results

In our reports, four patients diagnosed with FBG following 
cosmetic injections (confirmed by histopathology or clinical 
presentation) demonstrated poor response to conventional 
oral/topical therapies. After excluding infections, they re-
ceived either 1064 nm laser therapy, ESWT, or a combination 

of both. All achieved favorable outcomes with high patient 
satisfaction, no reported recurrence, and no treatment-related 
adverse effects. A literature review revealed that EBDs have 
demonstrated favorable therapeutic outcomes and high pa-
tient satisfaction in some cases, as summarized in our analysis 
(Table 1).

5   |   Discussion

Non-infectious nodules and swelling represent one of the most 
persistent and therapeutically challenging adverse events fol-
lowing cosmetic injections, causing significant physical and 
psychological distress to patients. A study indicated that 

FIGURE 3    |    (A) Diffuse erythema and edema involving the entire face were observed. (B) Marked resolution of edema after one treatment, but 
significant erythema persisted. (C) The lesion completely resolved with only mild post-inflammatory hyperpigmentation following three treatments.

FIGURE 4    |    (A) Tissue edema was observed in the cheek and nasolabial fold area. (B) Improvement of edema after three treatments. (C) The le-
sion nearly resolved after eight treatments.
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87.1% of post-injection skin lesions exhibited FBG histologi-
cally [26]. Post-injection FBG is a kind of granulomatous tis-
sue reaction, which is a response to the presence of non-self 
tissues [27]. Although this process primarily manifests as a 
T-cell-mediated type IV hypersensitivity reaction [28], it also 
involves complex interactions with biofilm, macrophages, and 
other immune cells [29]. Early interventions like hyaluroni-
dase, antibiotic therapy, or intralesional steroid can resolve 
some symptoms. However, chronic refractory nodules often 
resist conventional treatments. While surgical excision and 
aspiration techniques can remove some materials, their effi-
cacy diminishes significantly over time due to the develop-
ment of cyst or granulomatous tissues surrounding the fillers 
[14]. Laser therapies have emerged as an effective alternative, 
offering dual benefits of filler material removal and inflam-
mation control. Studies indicate that bipolar or monopolar 
RF delivers high-energy waves to the dermal or subcutaneous 
layers, where tissue resistance converts electrical energy into 
heat, generating localized thermal coagulation zones while 
sparing the epidermis and may mitigate fibrosis by modulat-
ing M2 phenotype macrophage polarization [30]. Similarly, 
HIFU can precisely target abnormal tissue, induce collagen 
denaturation and regeneration, and adjust treatment depth 
by selecting appropriate frequencies. When combined with 
QMR, this approach further reduces inflammatory cells and 
alleviates tissue edema [18, 20]. Additionally, ESWT mechan-
ically disrupts non-degradable fillers as well as exerting bio-
logical effects, such as suppressing the expression of TGF-β1, 
α-smooth muscle actin (α-SMA), collagen-I, and fibronectin, 
thereby exerting anti-inflammatory and anti-fibrotic effects, 
which have been demonstrated in studies on ESWT for scar 
treatment [31], and ESWT also softens firm tissue, facilitat-
ing subsequent surgical excision or aspiration. For invasive 
treatment, the diode laser and 1444 nm Nd:YAG laser target 
the granuloma interior in a minimally invasive manner, liq-
uefying filler particles to promote absorption and accelerate 
healing.

Analysis of current evidence reveals that early EBDs for cos-
metic injections AEs primarily used invasive thermal ablation 
techniques analogous to surgical excision [14]. Subsequent ad-
vancements used more non-invasive focused energy modalities 
that utilize physical mechanisms and biological modulation to 
effectively accelerate filler degradation and absorption while 
mitigating inflammation and fibrosis. Our clinical experience 
suggests: (1) surgical or invasive laser excision remains optimal 
for large volume or permanent fillers removal, and (2) focused 
non-invasive energy devices should be prioritized for multifo-
cal or small volume injections (particularly mesotherapy) when 
conventional methods fail.

In summary, ESWT and 1064 nm Nd:YAG laser demonstrate ro-
bust therapeutic potential for managing post-cosmetic injection 
granulomas and edema, with the advantages of minimal inva-
siveness, rapid recovery, and high patient acceptability. The core 
conclusions of this study are confined to these two modalities, 
as they are the only ones validated through our clinical cases. 
While other EBDs reported in the literature show preliminary 
promise, their lack of validation in our series underscores the 
need for future studies to directly compare different EBD mo-
dalities, optimize treatment parameters, and evaluate long-term R
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outcomes. Such efforts will help refine therapeutic protocols 
and provide more targeted clinical guidance for managing these 
challenging adverse events.
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