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Introduction
Foreign body granulomas

Figure 1a: Normal Aquamid implant at one month with scattered 
cells surrounding the biocompatible and inert gel.

According to the American Society for Aesthetic Plastic Surgery 
(ASAPS) approximately 2 million dermal filler treatments are 
performed every year with >160 products from >50 companies. The 
late complication rate consisting mainly of chronic inflammation 
or foreign body granuloma (FBG) formation ranges between 1 per 
1000 and 2000 injected patients [5]. FBGs occur several months 
to years after injection at all implantation sites at the same time. 
Histologically, the granulomas are infiltrated by many macrophages  

 
and giant cells, fibroblasts and collagen fibers but few inflammatory 
cells (Figures 1a & 1b). Without treatment, they may grow to the 
size of beans, remain virtually unchanged for some months or 
years, and then resolve spontaneously. Permanent implants are 
not characterized by a higher rate of FBG per se than temporary 
implants; however, their clinical appearance is more pronounced 
and their persistence much longer [5,6] if not treated adequately. 

Figure 1b: Aquamid granuloma at 10 months, encapsulated by a 
strong capsule of giant cells (“frustrated macrophages”) which try to 
engulf the gel by pinocytosis.

The origin, reason or cause of FBGs are still unknown but 
sudden systemic bacterial infections have been suggested as trigger 

Abstract

An estimated 1000 patients worldwide, who develop foreign body granulomas after the injection of all kinds of dermal fillers, are treated falsely 
with systemic antibiotics over several months – just because one pathologist claimed to have found the reason for granulomas in a local bacterial 
infection. The problem is the easiness today how authors can find, copy, and refer to articles, whose results they never questioned but cited, only. One 
copies the results from the other – and by the way of repeating a hypothesis several times, it becomes the truth for the majority of a whole community 
of dermatologists and aesthetic surgeons.

Since its first publication in 2005 [1] a multitude of at least 30 publications [2] offer broad-spectrum antibiotics as the treatment of choice for 
dermal filler granulomas. One reason is the widespread fear of injecting corticosteroids locally because the possibility of causing skin atrophy if 
injected outside the granuloma. If corticosteroid crystals (triamcinolone, prednisolone, betamethasone), the logical and effective treatment of choice 
[3,4], are injected strictly intralesional by moving the needle back and forth within the nodule, skin atrophy will never occur. The second reason for 
bacteria is causing granulomas is appealing because it blames the patient and excludes the product and its injector. 
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of foreign body granulomas [5]. Permanent injectables like fluid 
silicone, PMMA-microspheres (Artecoll®, Bellafill®, Metaderm™,  
Linnea safe®, Biosimetric®, and polyacrylamide gel (Aquamid®) 
(Figs. 2a and 2b) can develop serious sclerosing or cystic granulomas 
after years, whereas slowly absorbable injectables like polylactic 
acid (Sculptra®)- or calcium apatite microspheres (Radiesse® 
cause fewer granulomas within one to 3 years after injection. 
The different faster absorbed hyaluronic acid gels (Restylane®, 
Juvederm®, Belotero®, Teosyal®) form approximately the same 
number of granulomas within 6 to 24 months after injection. They 
appear as sterile cystic granulomas (Figures 2a & 2b), which last 
for 3 to 6 months until tissue hyaluronidases have dissolved the last 
residue of hyaluronic acids, and macrophages have phagocytosed 
their own foreign body cells. 

Figure 2a: Cystic Restylane granuloma in both nasolabial folds 8 
months after injection. 

Figure 2b: Two days later after spontaneous opening. The healing 
took 4 months but could have been accelerated by intralesional 
triamcinolone injections.

On both sides of the debate surrounding absorbable versus 
nonabsorbable fillers, the medical community has adherents of 
almost religious-like fervor. One fact, however, is undisputable: 
the deeper the implants are injected, the less is the possibility of 
FBG formation [7]. The dermis by far is the organ most sensitive 
and prone to immunological (cellular) and allergic (by antibodies) 
reactions. Therefore, epiperiosteal or subdermal injections into 
the dermal-subdermal junction will cause far fewer FBG than 
intradermal injections [7].

Biofilm as cause of granulomas?
The attention, the biofilm ‘hypothesis’ received as a cause of 

late inflammation and even granuloma formation after injection of 
dermal fillers, is quite amazing [8-10]. Two interesting and critical 

articles [11,12] perfectly describe the nature of biofilms but adopt 
this concept for injectable fillers as well. In our age of evidence-
based-medicine and peer reviewed journals, our primary goal 
should focus on the proof of all postulated “facts” in a manuscript.

There is no doubt that fluid injectables like fluid silicone or 
polyacrylamide (Aquamid) can be infected by bacteria from the 
blood stream in patients with decreased host resistance many 
years after injection – often with Propionibacterium acnes [13].

Figure 3a: The biofilm of methicillin-resistant staphylococcus 
aureus (MRSA) protects its containing bacteria from disinfectants, 
antibiotics, and leucocytes and macrophages.

The role of biofilm infections is undisputable on inert surfaces 
such as teeth, catheters, breast implants, and artificial hip and knee 
joints (Figure 3a). The well-known capsule formation after breast 
augmentation is the result of such an infection on the surface of 
silicone implants, for example [14,15]. Certain bacteria in exudates 
settle from a free floating (“planktonic”) state to a smooth artificial 
or natural surface and develop a self-protective biofilm against 
disinfectants, antibiotics and macrophages - and this can happen as 
early as day one (Figure 3b). 

Figure 3b: 90% of all bacteria form a biofilm when they hit a 
smooth surface. Usually, they die from malnutrition after a few months, 
but some are constantly growing and are releasing “planktonic” 
bacteria, which then can be detected by bacteriology. (from Center for 
Biofilm Engineering, Montana State University, 2003)

So far, it is not known whether these bacteria can stick to an 
irregular surface of injected fluid droplets, particles, microspheres, 
or tissue-gel-junctions. All injectable foreign materials stimulate 
an initial local edema to facilitate cell- and especially macrophage 
invasion but cause no local fluid accumulation (as do breast 
implants), in which bacteria could multiply and settle.

Polyacrylamide fillers were used since 1980 in high volumes in 
the former Soviet Union and Asia under the name of Formacryl® 
and Interfall® as an answer to the American injectable fluid 
silicone. Early in the 21st century, Russia, Ukraine, and China 
banned injectable polyacrylamides because of dislocation and a 
high number of cystic granulomas [5]. Bacterial infections were 
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rarely a proven cause. The same was true for Bio-Alcamid® from 
Italy, which was accompanied with a number of “late infections” 
and “sterile abscesses”, which were cystic granulomas in reality 
How could one explain an infectious cause, if most of the sterile 
abscesses occur on both sides of the face at the same time? (Figure 
4a & 4b). 

Figure 4a: Cystic Acrylamide granuloma 2,5 years after injection 
and 2 days after onset at the same time on both sides (Courtesy of Dr. 
Ignacio Puiggros, Barcelona)

Figure 4b: Stab incisions 2 days later reveal a “sterile abscess” 
without bacterial growth. Healing took 7 months because the whole 
giant cell wall had not been removed but was left to phagocytosis. 

Results

Figure 5a: These few bacteria detected on the surface of a 
histological slide of Aquamid gel were considered proof of bacteria 
being the cause of cystic Aquamid granulomas [1].

In an effort to avoid the name granuloma for late complications 
after the injection of Aquamid®, another polyacrylamide gel from 
Denmark, the idea was born to rather blame bacteria and call it a 
‘biofilm’ infection [1,16-18,22-24], which sounds less dangerous 
to physicians and patients (Figure 5a & 5b). Admittedly, the 
nomenclature of late inflammatory events after filler injections 

is far from uniformly or fully understood [5,16] but is based on 
personal thoughts more than on facts.

Figure 5b: Bacteria in the tissue without attacking granulocytes 
are more suspicious of air born bacteria landing on the surface of this 
probe [1].

The first published “proof” of a biofilm was the following 
list of bacteria recovered from histological slides in a pathology 
laboratory [1]. Most physicians have never heard of these exotic 
strains, which our bacteriologist suspected to be air born bacteria 
in a laboratory [19] but never found multiplying in a human body:

a.	 The PCR/DNA identification showed:

b.	 Sphingomonas species

c.	 Burkholderi cepacia, 

d.	 Paenibacillus favisporus

e.	 Bosea species, 

f.	 Paenibacillus xyanilyticum

g.	 Paenibacillus pabuli

h.	 glacial ice bacterium 

i.	 and a single bacterium Streptococcus viridans,

j.	 Shigella species, 

k.	 Mesorhixobium species, 

l.	 Paenibacillus favisporus

Figure 6a: Some clusters of granulocytes may suggest 
phagocytized bacteria but are no proof for their possible cause in 
granulomas [1].

The second “proof” was a slide with approximately 20 Gram-
positive cocci [17] scattered on a line in non-reactive tissue but 
not on the surface of the surrounding Aquamid droplets. If these 
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bacteria would have multiplied in living tissue, at least some typical 
mononuclear cells would have shown up. On other parts of the 
slides, granulocytes were detected (Figure 6a & 6b). All initially 
accused bacterial strains are not found on human skin but must be 
air borne bacteria, most probably. 

Figure 6b: Aquamid granuloma: with giant cell wall.

Figure 7a: Bacteria found in 5 probes of different filler granulomas 
[20]: bacteria are all over our body, but these are still no proof that they 
cause filler granulomas.

Figure 7b: Multiple needle stitches bring more bacteria beneath 
the skin - but all are phagocytized immediately by a healthy defense 
system [20].

Even a recent article from Australia [20], which tried to support 
the Danish article of 2009 [17], retrieves all kinds of clinically 
known bacteria as reason for 5 clinically different filler granulomas 
(Figure 7a). Transdermal needle stitches bring always bacteria 
beneath the skin (Figure 7b) but ubiquitous mononuclear cells and 
macrophages will phagocytose all invading bacteria immediately.

Discussion
The consequent disaster for patients with granulomas is that 

uncritical colleagues believe in this unproven hypothesis of an 
infectious origin -and treat these patients with antibiotics over 
months – instead with proven high doses of corticosteroids once 
or twice [3].

The proof of such a conclusion is not the detection of a 
few bacteria on histological slides and identifying them, but to 
demonstrate a “biofilm” with hundreds of biofilm bacteria in the 
wall of a “sterile abscess”, for example. We encourage all colleagues 
not only to drain the next “sterile abscess” [20] (Figure 2) but 
to remove the abscess wall as recommended [5] and send it to 
bacteriology with the stipulation to search for biofilm bacteria 
(with ultrasound sonication and electron microscopy). If they 
detect a living colony of biofilm with hundreds of bacteria (as it 
is found on infected shells of silicone implants [15] such a picture 
will convince the filler community, but not these few exotic bacteria 
from two pathology and bacteriology labs. 

Whether a local bacterial infection [20,21] or a systemic 
bacterial infection [5] can be the cause of delayed granulomas [12] 
remains the question. Until its proof, the present recommendation 
of antibiotic treatment [16-18] instead of corticosteroid injections 
[3] of cystic and sclerosing granulomas should remain a hypothesis. 
For the best of our patients, we must treat them with proven 
medications [3,4,22] - and not delay the treatment for months 
with unproven antibiotics, who do not penetrate biofilm covered 
bacteria at all.

Conclusion 
The Facts

a.	 There is no doubt that skin bacteria are brought with 
every injection through the skin [20] as they are found in 
every open surgical wound. The skin can never be 100 percent 
“sterilized”: further abraded skin scales by raw surgical gloves, 
and sebaceous and sweat glands remain a reservoir of non-
pathogenic bacteria (Figure 8a). 

Figure 8a: Our individual skin bacteria and our gut bacteria 
(microbiome) protect us from foreign invaders. However, they can be 
unbalanced by uncritical antibiotic administration and may lead to so 
far unknown disorders. 

b.	 Immediate infections after filler injections occur extremely 
seldom because the ubiquitous body´s defense system with its 
armada of leucocytes and macrophages phagocytizes invading 
single bacteria immediately. 
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c.	 Without a healthy cellular defense, these suddenly 
intradermal bacteria would cause a local infection or abscess 
after each needle stitch. 

d.	 Bacteria grow on hyaluronic acid, silicone and acrylamide 
fillers but cause extremely seldom an infection or abscess 
within the first weeks after injection.

e.	 On the other hand, foreign body granulomas after 
hyaluronic acid fillers occur 3 to 6 months after injection; 
sclerosing granulomas after particulate fillers after several 
years [3]. 

f.	 The natural regression time of hyaluronic acid granulomas 
without special treatment is three to nine months, the natural 
regression of granulomas after particulate products like 
Sculptra, PMMA [6] or Radiesse without treatment is one to 
three years [3].

g.	 The histological characteristics of typical filler granulomas 
are macrophages and foreign body giant cells [3], which will not 
tolerate the growth of single bacteria in their surroundings. 

h.	 Under the present treatment of choice (intralesional 
triamcinolone in high doses!), the regression of filler granulomas 
starts after 2 weeks and may be finished after another two or 
three injections in a 4-weeks sequence [3]. 

i.	 The effect of the recommended long-term antibiotic 
therapy starts after months, the same time hyaluronic acid 
granulomas heal by themselves.

The Hypothesis of Bacterial Infection
a.	 Bacteria are brought into the skin with each needle stitch 
[20]. 

b.	 Bacteria in small numbers have been detected on 
histological slides of polyacrylamide (Aquamid) filler gel 
[17,18] and in different filler granulomas, too [20].

c.	 These few scattered and exotic bacteria are assumed to be 
the cause of late granuloma formation. 

d.	 Clusters of granulocytes have been detected in histological 
slides and described as proof of bacterial infection [17].

e.	 The fact that the content of “cystic granulomas” [3] 
(Figure 2a & 2b) is most often sterile [3,21] are the base of the 
assumption that so-called “biofilms” must be involved, which 
rarely allow the detection of free “planktonic” bacteria.

f.	 Biofilms can be formed on open wounds and smooth 
surfaces of implants by a majority of bacterial strains [8,9] 
(Figure 7b). 

g.	 Therefore, broad spectrum antibiotics are recommended 
as treatment and prophylaxis of choice for all filler granulomas 
[22-24].

h.	 A human body contains billions of “sleeping bacteria”, 
which may suddenly “awake” and multiply.

i.	 If bacteria would be involved in granuloma formation – 
which occurs many months or even years later - the argument 

of “bacteria brought in with each needle stitch” [20] is not 
convincing. 

Summary
a.	 A reason for this widespread acceptance is the inborn 
fear of dermatologists to cause skin atrophy with intralesional 
injected corticosteroids, which can occur only if injected outside 
of the granuloma nodules.

b.	 The second reason is the complained ineffectiveness of 
systemic are locally applied corticosteroids, which is always 
based on too low doses injected [3,25].

c.	 If bacteria would be the cause of granulomas, how can one 
explain the immediate effect of intralesional corticosteroids, 
which are known to suppress host defenses and rather support 
bacterial infections?

d.	 A biofilm consists of bacteria, which multiply under 
a mucous slime consisting of polysaccharides and other 
polymers. This slime occurs already in the first days and 
protects the biofilm bacteria from disinfectants, antibiotics, and 
from phagocytosis by leucocytes and macrophages.

e.	 If the proposed broad-spectrum antibiotics would be 
effective, the granulomas should regress immediately – and not 
after several months. 

f.	 The proof that bacteria are interfering with injected fillers 
and causing possible granulomas can only be expected from a 
high number of standardized probes from filler granulomas. 
These occur so seldom (1:2000 patients) that only a professional 
organization of injectors could manage this task.

g.	 Unfortunately, hundreds of patients, who developed 
granulomas after filler injections, are treated with antibiotics for 
months in vain until natural regression occurs [23]. Granuloma 
formation is a hyper-immunological reaction which must be 
decreased with high doses of intralesional crystal steroids [3]. 
- apart from the possibility of developing antibiotic-resistant 
bacterial strains in the microbiome of these patients.
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