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Abstract

Background: Adverse reactions, caused during the inflammation and healing process, or even later, can be in-
duced by the injection of dermal filler and can present a variety of clinical and histological characteristics. In this
study we aimed to review the adverse reactions associated with the injection of aesthetic filling materials in the
face and neck.

Material and Methods: The review was reported according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses checklist. Studies published that mentioned adverse reactions in patients with aesthetic filling
materials in the face or neck were included. Risk of bias was assessed using the Joanna Briggs Institute appraisal
tool. After a 2-step selection process, 74 studies were included: 51 case reports, 18 serial cases, and five cohorts.
Results: A total of 303 patients from 20 countries were assessed. Lesions were more prevalent in the lip (18%),
nasolabial folds (13%), cheeks (13%), chin (10%), submental (8%), glabella (7%), and forehead (6%). Histopatho-
logical analysis revealed a foreign body granuloma in 87.1% of the patients, 3% inflammatory granuloma, 3%
lipogranuloma, 2.3% xanthelasma-like reaction, 1% fibrotic reaction, 0.7% amorphous tissues, 0.7% xanthelasma,
0.3% sclerosing lipogranuloma, 0.3% siliconoma, and 0.3% foreign body granuloma with scleromyxedema. In ad-
dition, two patients displayed keratoacanthoma and two others displayed sarcoidosis after cutaneous filling. The
most commonly used materials were silicone fillers (19.7%), hyaluronic acid (15.5%), and hydroxyethyl methacry-
late/ethyl methacrylate suspended in hyaluronic acid acrylic hydrogel (5.6%). All patients were treated, and only
12 had prolonged complications.
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Conclusions: There is evidence that adverse reaction can be caused by different fillers in specific sites on the face. Al-
though foreign body granuloma was the most common, other adverse lesions were diagnosed, exacerbating systemic
diseases. In this way, we reinforce the importance of previous systemic evaluations and histopathological analyses

for the correct diagnosis of lesions.

Key words: Facial filler, reaction lesion, granulomatous reaction, face.

Introduction

Collagen, the main component of the dermis, contrib-
utes to skin strengthening and support. As an individ-
ual’s age increases, the physiological activity of fibro-
blasts deteriorates, resulting in decreased tissue volume
and elasticity (1). Currently, to compensate for these
cosmetic facial deformities, the injection of facial der-
mal filler materials is at an all-time high. Several differ-
ent health professionals, including dentists, biomedical
scientists, and pharmacists, apart from doctors, are able
to perform these procedures.

Over the years, several materials have been used to cor-
rect signs of aging in the face or neck, including perma-
nent and non-permanent dermal fillers, implants, neu-
rotoxins, lasers and micropigmentation, without actual
determination of which material is the ideal one (2,3).
Thus, materials for facial fillers can be classified into
two broad categories: biological substances (e.g., col-
lagen or adipose tissue) and non-biological substances
(e.g., silicone oil or agarose). Biological substances are
derived from animal and non-animal sources. Animal
substances can be obtained from the same person (au-
tologous), another person (usually a cadaver [homolo-
gous]), or another animal (heterologous). They can also
be synthetically manufactured. Non-animal biological
substances can be obtained from non-animal organisms
(e.g., dextran granules derived from bacteria). Non-bio-
logical substances can be obtained from petroleum (e.g.,
polytetrafluoroethylene) or minerals (e.g., silicone), or
they can be re-synthesized (3).

After dermal filler, the immediate effects to up to 15
days effects are usually swelling, pain, erythema, itch-
ing, bruising at the application site, hypersensitive reac-
tion, infection (herpes simplex virus, bacterial abscess/
cellulitis), Tyndall effect, superficial irregularities and
nodules, occlusion vascular disease, local tissue necro-
sis, and blood vessel embolization (blindness, stroke)
(4). However, adverse reactions are also reported, rang-
ing from weeks to years after the filling procedure (5,6).
Thus, we conducted a systematic review to analyze all
cases of histologically diagnosed adverse reactions to
aesthetic fillers in the face or neck (HDARAFFN).

Material and Methods
- Protocol
This systematic review was developed according to the
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Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) checklist (7,8), and included
a literature search strategy, selection of articles through
inclusion and exclusion criteria, data extraction, and
quality assessment.

- Study Design and Eligibility Criteria

This systematic review investigated HDARAFFN. The
literature search was conducted without time. The pa-
tient, intervention, comparison, outcome (PICOS) strat-
egy was used to construct the research question with
the following inclusion criteria: (i) population: patients
undergoing filling materials to rejuvenate their face or
neck; (ii) intervention: clinical and histopathological
evaluation to identify adverse reaction; (iii) compari-
son: none; (iv) outcome: frequency and location of ad-
verse reaction; and (v) study design: observational stud-
ies (case reports, serial cases, and cohort studies).
Studies were excluded using the following criteria: (i)
studies evaluating filling materials in areas of the body
other than the face or neck; (ii) studies without histo-
pathological analyses; and (iii) reviews, letters, person-
al opinions, book chapters, and conference abstracts.

- Information Sources and Search Strategy

Electronic search strategies for the following biblio-
graphic databases were developed (Supplement 1): Co-
chrane (https://www.cochranelibrary.com), Embase
(https:/www.embase.com), Livivo (https:/www.livivo.
de), PubMed (https://pubmed.ncbi.nlm.nih.gov), Scopus
(https://www.scopus.com), and Web of Science (https:/
www.webofscience.com/wos/woscc/basic-search). An
additional search in gray literature (ProQuest) was per-
formed, as well as a manual search of the reference lists
of the included studies. The search included all articles
published up to July 12, 2022, across all databases.
Rayyan software reference manager was used to col-
lect references and remove duplicate articles. The same
search strategy was used for every update.

- Study Selection

Study selection was completed in two phases. In Phase
1, two authors (R.A.M. and L.Q.R.O.) independently
reviewed the titles and abstracts of all references us-
ing Rayyan software (9), selecting those that met the
inclusion criteria, and discarding the remaining studies.
The third author (H.M.J.) was involved when required
to make a final decision on the inclusion or exclusion
of a study. In Phase 2, the same selection criteria were
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applied to full-text articles to confirm the studies that
reported HDARAFFN. The same two authors inde-
pendently participated in Phase 2. The reference lists
for all included articles were critically assessed by the
three authors, and new articles were selected for selec-
tion analysis. Any disagreement in either phase was
resolved through discussion and mutual agreement be-
tween the three authors. The final selection was based
on full-text articles.

- Data Collection

Initially, the first (R.A.M.) and second (L.Q.R.O.) au-
thors collected the required information from the se-
lected articles. Then, the third author (H.M.J.) cross-
checked the collected data and confirmed its accuracy.
Any disagreement was resolved through discussion and
mutual agreement between the three authors. Experts
were involved as required for the final decision. When
the necessary data could not be retrieved, attempts were
made to contact the article authors to retrieve the miss-
ing information.

- Risk of Bias Within Studies

Risk of bias was independently evaluated by two authors
(R.AM. and L.Q.R.O.) using the Joanna Briggs Insti-
tute’s Critical Appraisal Checklist for Studies Report-
ing Prevalence Data and the Critical Appraisal Check-

Identification of studies via databases
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list for Case Reports (10). The third author (H.M.J.) was
consulted for any case of disagreement. Decisions about
scoring were discussed by all authors before the critical
appraisal assessments, and a study was characterized as
having a high risk of bias when it reached a “yes” score
of up to 49%, moderate when it reached 50% to 69%,
and low when it was >70%.

Results

- Study selection and characteristics

In the first phase, 367 records were identified from the
explored databases, and after removing the duplicates,
197 remained for title and abstract screening. After all
records were evaluated, 91 articles were selected for the
second phase. Then, full-text reading was conducted,
and 17 studies were excluded due to the predefined eli-
gibility criteria. Next, 74 studies were selected for syn-
thesis (Supplement 2), all of which had a HDARAFFN.
A flowchart detailing this process is shown in Fig. 1.
The included studies were conducted in differing parts
of the world, with 47.3% performed in Europe, 24.3%
in North America, 21.6% in Asia, and 6.8% in South
America (Supplement 3). All studies were published
between June 2001 and October 2021, and were written
in English.

Identification of studies via other methods

= Records identified from: )
.g coc ) Records removed before screening: Records identified from:
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& Embase (n=90) Duplicate records r§moy§d (n=170) ProQuest (n=1)
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i{nefgosr;s assessed for eligibility » | Full-text articles excluded (n=17) ﬁ;p})o)ns assessed for eligibility » | Reports excluded (u=0)
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3.Without lesion (n=1)
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v (n=7)
3 Total studies included in review
'g (n=74) |
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Adapted from: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:71. For more information, visit:
http://www.prisma-statement.org/

Fig. 1: Flow diagram of literature search and selection criteria adapted from PRISMA.
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- Synthesis of Studies

A total of 303 patients were included in this systematic
review. Two hundred and fourteen were women, 10 men,
and 79 were not reported as males or females. The mean
age was 51.9 years old (x13.0). All patients had a face
or neck filling: 60 (19.7%) used silicone, 47 (15.5%) hy-
aluronic acid, 17 (5.6%) hydroxyethyl methacrylate/ethyl
methacrylate suspended in hyaluronic acid acrylic hy-
drogel (Dermalive®), 17 (5.6%) calcium hydroxylapatite,
16 (5.3%) polyalkamide, 15 (5.0%) poly L-lactic acid, 15
(5.0%) autologous fat, eight (2.6%) polyacrylamide gel,
six (2.0%) polymethylmethacrylate, five (1.6%) collagen,
three (1.0%) alginate, three (1.0%) polyalkylimide, three
(1.0%) polycaprolactone, two (0.7%) acrylic hydrogel
particles, and one (0.3%) methacrylate gel. Multiple fill-
ers were used in 37 (12.2%) patients and in 49 (16.1%)
patients’ fillers were unknown (Supplement 3).

An evolution time of 10 days to 40 years was observed
for the appearance of lesions after aesthetic filling, and
most lesions were on the lip (n=79), followed by nasola-
bial folds (n=58), cheeks (n=56), chin (n=41), submental
(n=33), glabella (n=29), forechead (n=25), tear trough/
infraorbital (n=22), nose (n=19), periorbital (n=16), zy-
gomatic arches/malar (n=12), temples (n=10), perioral
(n=7), mentolabial folds (n=6), lid (n=4), jaw (n=3),
maxillary vestibule (n=1), and neck (n=1). Three pa-
tients had lesions at multiple sites, and three patients’
lesion sites were not described (Table 1).

Table 1: Anatomical location of the facial or neck adverse reaction
to aesthetic filling.

n %
Lip 79 18.4%
Nasolabial folds 58 13.5%
Cheeks 56 13.1%
Chin 41 9.6%
Submental 33 7.7%
Glabella 29 6.8%
Forehead 25 5.8%
Tear trough/Infraorbital 22 5.1%
Nose 19 4.4%
Periorbital 16 3.7%
Zygomatic arches/Malar 12 2.8%
Temples 10 2.3%
Perioral 7 1.6%
Mentolabial fold 6 1.4%
Lid 4 0.9%
Jaw 3 0.7%
Multiple site 3 0.7%
Not described 3 0.7%
Maxillary vestibule 1 0.2%
Neck 1 0.2%
Pre-auricular 1 0.2%
Total 429 100.0%
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Biopsy with histological examination was performed in
all cases, and the most common lesion was a foreign
body granuloma (n=264). However, the patients were
also diagnosed with other lesions. Nine patients had
inflammatory granuloma, nine lipogranuloma, seven
xanthelasma-like reactions, three fibrotic reactions, two
amorphous tissues, two xanthelasmas, two keratoacan-
thomas, two sarcoidoses, one sclerosing lipogranuloma,
one siliconoma, and one foreign body granuloma with
scleromyxedema (Table 2). Although all lesions were
treated, the filler materials used and the relevant clinical
conditions differed. The lesion treatments varied with
follow-up from six days to eight years. Only 12 patients
had treatment complications (Supplement 4).

Table 2: Histological pattern of the adverse reaction in face and neck
after aesthetic filling.

n %
Foreign body granuloma 264 87.2
Inflammatory granuloma 9 2.9
Lipogranuloma 9 2.9
Xanthelasma-like reaction 7 2.3
Fibrotic reaction 3 1.0
Xanthelasma 2 0.7
Amorphous tissues 2 0.7
Keratoacanthoma 2 0.7
Sarcoidosis 2 0.7
Sclerosing lipogranuloma 1 0.3
Siliconoma 1 0.3
Foreign body granuloma and 1 03
scleromyxedema
Total 303 100.0

- Risk of Bias Within Studies

Results of the risk of bias assessments for individual
studies are described in Supplement 5. Case reports and
cross-sectional studies were evaluated with the appro-
priate checklist for each study design (10).

Discussion

The approach used in this systematic review was chosen
to identify all studies to date that have HDARAFFN.
The findings from 303 patients showed that 264 (87.1%)
had foreign body granuloma. Histopathologically, the
dermal filler foreign body reaction shows dense lym-
phohistiocytic infiltration with eosinophils, and granu-
lomatous infiltrates with foreign body giant cells (11).
However, findings of mild lymphohistiocytic infiltrate
without granulomas are common, with some reports
showing moderate lymphocytic and plasma cell infil-
trates without foreign material or foreign body reactions
(12,13). Of all patients, only nine were diagnosed with
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inflammatory granuloma and six were diagnosed with
amorphous tissue, fibrotic reaction, or an association
of foreign body granuloma with scleromyxedema after
acrylic hydrogel particles, biopastique, collagen, hyal-
uronic acid, polyacrylamide, or polyalkylimide gel.
Non-immunologic granulomas, such as foreign body
granuloma formation due to inorganic matter (e.g.,
silica, silicone), can be distinguished by the absence of
lymphocytes in the lesion. The histology of a typical
immunological granuloma is a macrophage/epithelioid
core surrounded by a cuff of lymphocytes, where con-
siderable fibrosis may also occur (6). Multiple vacuolat-
ed cyst-like structures and “swiss cheese” appearances
are also possible (11). Only one patient was diagnosed
with siliconoma after unknown filler materials in the
glabella, cheeks, nasolabial, and perioral areas (14).
Two women showed xanthelasma after hyaluronic
acid filler (15,16) and seven cases of xanthelasma-like
reaction by filling with calcium hydroxylapatite and
polycaprolactone (17). Xanthelasma appears as yellow-
ish, flat, and soft plaques located most commonly on
the medial portion of the eyelid. They usually appear
in women aged 30-50 years and may also present as
semisolid or calcareous masses. The patients in this sys-
tematic review had a mean age of 46.5 years (+5.4). The
youngest individuals were in their first two decades of
life and may have a family history of xanthelasma, with
or without hyperlipidemia (18,19). The mechanisms that
initiate macrophage accumulation, cholesterol uptake,
and foam cell formation in normolipemic patients with
no evidence of xanthelasma pre-filler injection are not
clearly understood. However, it has been suggested that
hyaluronic acid injections in the extracellular matrix are
capable of binding extravasated low-density lipoprotein
(LDL). The LDL-glycosaminoglycan complex is inter-
nalized by macrophages and histiocytes more intensely
than native LDL, which may play a role in xanthelasma
formation (20).

Unlike xanthelasmas, which occur only on the eyelids,
lipogranulomas can occur in different areas. They ex-
hibit locules of extracellular lipids surrounded by epi-
thelioid histiocytes and other inflammatory cells (21).
The chalazion is the prime example of a lipogranuloma,
a blockage in the draining duct of a meibomian gland
secretory unit with extrusion of the lipid synthesized by
the meibomian acinar cells into the tarsus, surround-
ing orbicularis muscle and dermis. Extracellular lipids
irritate and induce a granulomatous response. The his-
tiocytes in the chalazion are mostly non-lipidized (non-
xanthomatous). Other causes of lipogranulomas include
trauma to the orbital fat, injections of foreign lipidic
material or cosmetic fillers, infection, exuberant idio-
pathic inflammation predominantly involving the orbit-
al fat, and vasculitis (21,22). In this systematic review,
we found nine cases of lipogranuloma in the forehead,
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cheek, glabella, temporal area, and tear trough (23) and
one case of sclerosing lipogranuloma in the nose (24).
Cutaneous sarcoidosis has been reported in scars, tattoo
sites, venipuncture, and intramuscular and hyaluronic
acid injections after a variable period of a few months
to 38 years (25). Regarding the onset of sarcoidosis fol-
lowing the use of cutaneous fillers, it is known that the
longer the time interval between the two events, the
lower the possibility of it being a foreign body granu-
loma, which is an important differential diagnosis of
cutaneous sarcoidosis (26,27). According to the litera-
ture, the application of the filler can evidence signs of
subjacent sarcoidosis or even trigger the clinical picture
in a previously predisposed patient (28). In this system-
atic review, two cases showed that the procedure was
the probable triggering factor for the clinical manifesta-
tion of the systemic disease, characterized by cutaneous
lesions and pulmonary involvement rather than isolated
involvement of the skin after local injection, as descript
by Ortiz-Alvarez et al. (29). The following features cor-
roborated the diagnosis: radiological characteristics
typical of pulmonary involvement; granulomatous cuta-
neous manifestations on the face, but not exactly where
the previous application of the filler was conducted,
histology compatible with sarcoidal granuloma rather
than with the foreign body type or other granulomatous
disease forms.

Two men developed keratoacanthoma after collagen in-
jection, as descript by Brongo et al. (30). Keratoacantho-
ma is a common squamous neoplasm that originates in
pilosebaceous glands. Although the exact cause of kera-
toacanthoma is unknown, an association with sun expo-
sure, genetic factors, immunosuppression, carcinogens,
viruses, and trauma has been reported. Histologically,
keratoacanthoma is characterized by deep bulbous lob-
ules of keratinizing, well-differentiated squamous epi-
thelium with a keratin-filled central crater. There was
marked acanthosis with hyperkeratosis, and little or no
parakeratosis. Keratoacanthoma grows rapidly and, in
most cases, resolves spontancously. Although keratoac-
anthoma rarely progresses to metastatic carcinoma, its
early diagnosis and treatment are recommended. In one
case, excision was performed, and the other was started
on oral acitretin 50 mg once daily, and had a 75% im-
provement in his lesions. Moreover, keratoacanthoma
has been reported with other cosmetic procedures, such
as CO2 laser resurfacing and body peeling (31,32).

The topography most affected by adverse reactions was
the lip (18.4%), although other perioral regions (16.5%)
were also affected (nasolabial folds, perioral, and men-
tolabial fold). In a recent systematic review, 66 lip le-
sions were observed after dermal fillers (33) and in this
systematic review, we identified 150 cases with adverse
reaction histopathologically confirmed in the lip and
perioral regions. Adverse reactions were reported in
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other areas such as the chin/submental (17.3%), cheek/
malar (16.1%), eyelids (9.7%), and glabella (6.8%),
among others. Studies have shown that the eyes and
mouth (due to smiles) are the most pleasing facial fea-
tures and are therefore one of the most sought-after
regions for aesthetic procedures (34,35). There is also
an increasing global consensus across different ethnic
groups and regions on the defining attributes of facial
beauty. Pronounced cheekbones and a defined jawline
are such attributes that are considered the ideal criteria
for facial beauty (36). Although it has been reported that
the area with the greatest risk of vision loss is the gla-
bella, it is one of the areas that are most filled (37,38). In
this study, we observed that the glabella is also one of
the areas that presents a lot of adverse reactions.

In summary, this study provides evidence that differ-
ent aesthetic materials can cause adverse reactions and
exacerbate systemic diseases or neoplasms. Thus, we
emphasize the value of histological assessment and pre-
ceding systemic evaluation for proper diagnosis of ad-
verse reactions.
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