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Abstract
Background. In Europe, numerous dermal fillers have been utilized for the past decade. A lot of drawbacks have been
reported and sometimes, severe complications occurred.
Objective. Our purpose is to report the clinical aspects of the adverse reactions following injections of some of the dermal
fillers. Histological aspects of complications are also described.
Results. Adverse reactions secondary to biodegradable products are usually time limited, but with the non-biodegradable
products, we have observed severe, persistent, and recurrent complications. Histological examinations, in cases of non-
biodegradable products, may show the presence and persistence of the filler.
Conclusion. For the moment, there is no ideal dermal filler. All fillers can lead to adverse events and we need to inform
patients fully before injecting. Clinical studies with long-term follow-up before launching a new product on the market are
recommended. We believe that in Europe, at present, the CE mark is not a guarantee of safety of dermal fillers.
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Introduction

Several injectable materials have been used in

cosmetic dermatology for the treatment of facial

lines, atrophic lips and skin aging for the past

decade. The naso-labial folds, the glabellar area,

the wrinkles of the crow’s feet and the lips are most

often injected. In addition they have been used to

increase the volume of the face, or to treat atrophic

scars. Several different types of products have been

utilized (1–3).

Some fillers need a double skin testing before

injecting, others are not theoretically allergenic and

according to companies do not require any test.

Many of these products were injected without

adequate preliminary clinical testing and several

adverse events have been documented (4).

Materials and methods

Patients

We documented from our own patients’ and referred

patients’ adverse reactions during the last decade.

Skin biopsy specimens

Skin biopsy specimens were obtained in selected

cases of long-lasting and disfiguring lesions, or if the

patient did not remember the product that was

injected. In other cases, surgery was peormed to

excise the reactive area for analysis by histology.

Adverse reactions

As we inject the skin, expected reactions include

pain, bruising, swelling, erythema, dependent on the

technique and on the needle that we use. Some

fillers are very injection technique dependant.

These ‘‘common’’ adverse events are not

described. Only unusual and or severe adverse

reactions are reported. All these complications can

be reported with any types of fillers but duration is

dependent on the biodegradable character of the

filler. It is important therefore to separate non-

biodegradable from biodegradable products.

Results

Non-biodegradable products

Silicone. Silicone was injected as a fluid of 350 centi-

stoke of viscosity for more than 40 years. It is an oil

containing polydimethylsiloxane polymers com-

posed of silicon, oxygen, and methane molecules.

No true allergy to silicone has been documented

and it has been shown that silicone has the least
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reactivity of most foreign materials (4). Fluid

silicone needs to be injected by the micro-droplet

technique at monthly intervals (2). This is the only

totally permanent product.

The mechanism of action is thought to be a

combination of the displacement of the dermal

connective tissue by silicone and the production of

thin walled collagen capsules that surround the

micro-droplets.

Most of expert advocates of silicone feel that the

majority of adverse reactions are due to improper

techniques (too superficial injections, too large

volume), or due to utilization of impure silicone.

In some very rare cases, delayed inflammatory

nodular reactions have occurred many years after

the injections (5). Reports of drifting are secondary

to the injections of too large volume of silicone.

Histological aspect is quite particular (6) with the

presence in the dermis of a diffuse granulomatous

infiltrate made of histiocytes and multinucleated

giant cells which contain small vacuoles. This

infiltrate is dissociated by many, apparently empty,

vacuoles of variable size and slightly irregular shape

that are not birefringent under polarized light

microscopy. There is collagen fibrosis. The associa-

tion with birefringent foreign bodies in the cyto-

plasm of multinucleated cells is due to the impurities

in the injected silicone (7).

For several years, silicone injections (350 cs) have

been forbidden in most countries, including France

and the USA.

Currently, there are two types of FDA-approved

medical grade liquid injectable silicone for ophthal-

mology (retinal detachments) that are utilized (‘‘off

label’’) for soft tissue augmentation (Adatosil

5000—Bausch & Lomb Surgical; Silikon 1000—

Alcon Lab), but there is no long-term follow-up. A

new FDA approved study is currently under

investigation (Silskin—RJ Development Corp) (8).

Artecoll (Rofil-MI, The Netherlands). Artecoll is a

mixture of bovine collagen and of polymethylmeta-

crylate microspheres (PMMA) from 30 to 40 microns

of diameter (9). This product has been on the market

in Europe since 1993. It needs double skin testing

before injections. Adverse reactions occur and are

sometimes severe (10). We have observed immediate

hypersensitivity reactions with local/or regional

reactions (facial edema). But most of theses adverse

reactions appear several months or years later

as delayed persistent granulomatous reactions,

inflammatory or not, and often recurrent (Figure 1).

The histological aspects (11,12) of these reactions

are quite typical, characterized by a diffuse granu-

lomatous infiltrate involving the dermis, made of

histiocytes, epithelioid cells, multinucleated giant

cells and some lymphocytes. Multiple round

vacuoles of varying size are identified between the

inflammatory cells, described as mimicking fat cells.

Some sharply circumscribed translucent non-bire-

fringent foreign bodies may be detected in the cystic

spaces, corresponding to the implanted polymethyl-

metacrylate pearls (Figure 2).

Dermalive (Dermatech, France). Dermalive is

another medical ‘‘plexiglas’’ utilized as filler device.

It is a mixture of a non-animal hyaluronic acid and

micro-particles of polyethylmetacrylate from 30 to

60 microns. No skin testing is necessary according

to the company. We have seen several severe

complications and adverse events (Figure 3). They

are very similar to those of Artecoll but the incidence

is really higher (P. Andre. Personal observations).

The histological aspects (6) are similar to those of

Artecoll: in the dermis, diffuse and nodular granu-

lomatous infiltrate, made of histiocytes, epithelioid

cells and numerous multinucleated giant cells which

contain asteroid bodies in their cytoplasm. The

infiltrate is mixed with multiple cystic spaces of

different shape and size containing translucent pink

polygonal foreign bodies. There is no birefringence

under polarized light microscopy (Figure 4).

Polyacrylamide. New products, derived from

polyacrylamide, have been launched over the last

Figure 1. Three years after Artecoll* implantation: delayed

inflammatory granulomatous reaction. (Polarized light 6100)

Birefringence of the cystic spaces.

Figure 2. Granulomatous reaction with histiocytes, lymphocytes

and mimicking fat cells made of microspheres of PMMA (H&E

6200).
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few years. These products must be not degraded, as

monomers of acrylamide are toxic. Acrylamide

is a toxic substance that is capable of producing

axonopathy by transection of neurons (13). Most of

the products contain 2.5%–3% of polyacrylamide

gel in water.

Evolution (Procytec, France), is a mixture of

polyacrylamide and polyvinyl acid.

Aquamid (Contura SA, Switzerland) has been

utilized since 2001.

Outline (Procytec, France), contains 3% poly-

acrylamide in water and according to the company is

degraded to 50% after two years.

Some strong immediate reactions as redness and

edema are described and occasional sterile abscess

type delayed reactions (Figure 5).

Bio-Alcamid (Polymekon, Italy). Bio-Alcamid is a

4% polyalkyl-imide gel in water. It realizes an

‘‘endoprosthesis’’ and in case of unusual local

reaction it seems possible to excise the gel by a

small puncture and manual pressure.

All these medical devices appear to be more useful

to increase volume than to treat wrinkles. The

frequency of all these adverse events is not really

known as no long-term clinical studies have been

carried out with any of these products. Treatment of

these complications is not easy and may not be

successful. We can inject the inflammatory nodules

with a long-acting corticosteroid (triamcinolone,

dexamethasone), alone or in association with 5

FU, or prescribe systemic corticosteroid or minocy-

cline in case of siliconoma. Often, surgical excision is

the only solution. Complications of these treatments

have to be explained to patients.

Biodegradable products

Bovine collagen. Bovine collagen (Collagen Cor-

poration, USA) was the gold standard as a

biodegradable filler. Zyderm 1 was FDA approved

in 1981, Zyderm 2 in 1983, Zyplast in 1985 (14).

Several well conducted studies have proved his

efficacy and safety. One of the requirements is the

necessity to perform skin testing before injections. A

double skin test is necessary (with a two-week

interval) with examination one month after the

second test. Between 4% and 5% of allergic patients

are detected and excluded but even in the other

treated patients, 1%–3% of them will present an

hypersensitivity reaction (15,16). Antibodies against

bovine collagen have been demonstrated (17).

Most of these adverse events will resolve sponta-

neously in a few weeks or months but a few cases of

delayed recurrent inflammatory nodules for more

than a year have been reported. Glabellar scarring,

following necrosis and painful cystic reactions have

also been reported (18).

Some aggravating factors are well recognized,

including alcohol, sun, coffee, and menstruation.

Another drawback is potential risk of transmission

of bovine particles and prions, since we know that

bovine spongiform encephalopathy (BSE) has been

occurring in many countries.

A new collagen source from human cadaver is now

on the market, but we need a long-term follow-up to

know its efficacy and safety. This is marketed as

CosmodermH and CosmoplastH in the USA.

Figure 3. Delayed inflammatory granulomatous reaction after

DermaliveH implantation.

Figure 4. Granulomatous infiltrate in the dermis with histiocytes,

epithelioid cells, multinucleated giant cells and cystic spaces of

different sizes and shapes (H&E 6200).

Figure 5. Sterile abscess after outline implantation.

Adverse reactions to dermal fillers: a review 173



Autologous collagen prepared from fat harvesting

has no risk of hypersensitivity reaction, and infec-

tions are the only risks. The major drawback is to

prepare it before injecting.

Hyaluronic acid (HA). Since 1996, hyaluronic acid

(HA), a biodegradable product, has been introduced

on the European market.

Biomatrix (NJ, USA) produces HA from rooster

comb (Hylaform); it is an animal derived product.

Q-med (Uppsala, Sweden) manufactures HA

by bacterial fermentation from specific strains of

streptococci; it is a non-animal HA (Restylane,

Perlane).

Corneal (France) manufactures another non-

animal HA (Surgiderm).

Now, several other companies market their own

HA. All these HAs are not comparable and some are

lacking in follow-up to evaluate the duration and the

safety of the product.

HA is a glycoaminoglycan polysaccharide (19)

composed of alternating residues of the monosac-

charide d-gluronic acid and N-acetyl-d-glucosamine

present in the human body that has no species

specificity.

Risk of allergic reactions is very low, and

manufacturers suggest that there is no need for skin

testing. In fact, there is a very small amount of

proteins which can lead to some hypersensitivity

reactions (20–23). Anti-HA antibodies have been

demonstrated (24) but we do not know exactly the

significance.

A retrospective European survey has evaluated the

risk of important adverse reactions with the HA from

Q-Med from 1997 to 2001 (23). A total of 4,320

patients were evaluated and 12,344 syringes were

injected. From 1997 to 2001, 34 cases of hypersen-

sitivity are reported: 16 cases of immediate hyper-

sensitivity and 18 cases of delayed reactions. Global

risk is 0.8%.

Since 2000, the load of proteins of the Q-Med

product has decreased, and the incidence of hyper-

sensitivity reactions has become around 0.6%.

As 50% of theses reactions are immediate and

resolved within less than three weeks, the risk of

transient delayed reactions was around 0.3% with

the old formulations (21). These are now signifi-

cantly less frequent (less than 1 in 2000 treatments)

with the current Q-Med products (Lowe NJ, in

preparation). These remain the most used products

in the UK and are very predictable.

Sterile abscess, livedoid pattern after intra vascular

injection have been reported (23,25) (Figure 6). No

systemic reactions have been reported.

Non-animal HA from the Q-Med company does

not need skin testing.

In cases of ‘‘inflammatory’’ reactions, the histo-

logical aspects can be either a moderate lymphocytic

infiltrate with some plasma cells in the dermis and

the hypodermis (21,26) or a lymphocytic infiltrate

with macrophages and presence of foreign body

giant cells.

Profill (OVI SA, France). Profill was introduced on

the French market in 1997. This product, a

thermoelastic gel, called Lutrol F 127, is a

polymer of hydroxy-polyethylene and hydroxy-

polypropylene. This is a biodegradable product and

according to the company, no risk of allergic reaction

exists: no skin testing is necessary.

We have observed immediate reactions as edema

and redness, but overall we have reported (27)

several cases of lipoatrophies of the face (Figure 7).

These lipoatrophies appeared months after injection

of naso-labial folds. Pathogenesis in unclear, but we

think that degradation products of Profill may

interfere with lipid release of peripheral adipocytes.

Histological aspect is not specific: no foreign body

reaction, no particular inflammatory reaction, but a

severe fibrosis in the hypodermis.

The best treatment of these lipoatrophies is lipo-

filling (28).

New–Fill/Sculptra (Aventis, France). New–Fill/

Sculptra, a polymer of polylactic acid (PLA) is a

fibrosing product. According to the company, it is

Figure 6. Livedoid aspect after Restylane* injection in the naso-

labial fold.

Figure 7. Delayed lipoatrophy of the face after Profill*

implantation.
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biodegradable within three years. It is diluted usually

with sterile water some hours before injection.

It has been utilized to treat wrinkles and severe

HIV lipoatrophies. Many adverse events have been

observed (Figure 8): micro- or macro-nodular cystic

reactions, and inflammatory nodules. The incidence

of nodules is more frequent with too superficial

placement, too high a concentration of PLA and use

in areas such as periorbital skin.

Histological aspect is characteristic: in the dermis,

a granulomatous reaction made of histiocytes,

epithelioid cells and multinucleated giant cells is

present. The infiltrate is made of a lot of lympho-

cytes and we observe multiple cystic spaces. Under

polarized light microscopy, there is a quite char-

acteristic birefringence of these cystic spaces

(Figures 9 and 10).

These complications last for many months or

more. They may disappear under corticoid injec-

tions. Surgery is sometimes the only solution to

improve the clinical aspect. The treatments of these

complications are not easy but as with the bio-

degradable products, they may gradually disappear

spontaneously. First, avoid the aggravating factors.

One of the authors (NJL) has treated over 500

patients with New-Fill (Sculptra) using much

greater dilution than first reported here and with

rare problems of nodules. Sites to be avoided are

periorbital skin and dorsal hands. Care is needed

near lips and neck to avoid nodule formation (NJ

Lowe, in preparation).

Topical corticosteroids, intra-lesional corticoster-

oids alone, or in association with 5 FU, systemic

corticosteroids, drainage of abscess, excisional sur-

gery and lipo-filling can be discussed.

Conclusion

All fillers can give adverse events (29,30). Some

need skin testing, others do not; skin testing cannot

always eliminate risk of hypersensitivity or delayed

foreign body reaction. In case of complication, the

duration usually depends on the longevity of the

product.

Sometimes, patients do not remember or were not

informed of the filler that has been injected. In these

cases, biopsy for histological examinations can

demonstrate the nature of the filler.

Before injecting a non-biodegradable product, we

need to inform the patient of risks, and for this

reason we need to know the real incidence of them.

Before launching a new filler product, clinical

studies must be carried out with a long-term

follow-up.
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