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Orofacial granulomas after injection of cosmetic fillers.
Histopathologic and clinical study of | | cases
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BACKGROUND: Purposely, cosmetic injections in oro-
facial tissues of various resorbable, biodegradable, or per-
manent fillers may be followed by development of foreign-
body granulomas. The aim of this article is to contribute to
the histologic identification of the filler material.
METHODS: Histologic and clinical features of | | cases of
granulomas on orofacial fillers are described.

RESULTS: Only 3/11 patients knew the nature of the
injected product. Four histologic patterns were found:
(i) Artecoll, (iij) Dermalive, and (iii) New-Fill granuloma,
all three of the classic giant cell granuloma type, differing
in respect of foreign particles; and (iv) Liquid Silicone
granuloma, which featured a cystic and macrophagic type.
Information was often missing or misleading, patients or
practitioners being reluctant to give the details.
CONCLUSION: Increasing demand for orofacial tissue
augmentation makes pathologists face new, and some-
times, puzzling granuloma types. ldentification of the
foreign product might be required for therapeutic or
medico-legal reasons.
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Demand for injections of various substances in orofacial
tissues has been in constant augmentation during the past
40years (1). Mostly performed in perioral, periocular, and
cheek areas of middle-aged women, it aims to smoothen out
wrinkles or creases, and to produce an artificial augmenta-
tion of lip or cheek volume for cosmetic and rejuvenation
purposes. More recently, injections of polylactic acid filler
have been proposed to correct facial lipodystrophy occurring
in AIDS patients (2). In the 1960s and 1970s, after unsuc-
cessful attempts with various oils, the earliest injected
substances were liquid silicone, and since 1981, purified
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bovine dermal collagen was used. Increasing demand as a
result of movie-star modeling led to the development of
an amazing number and variety of commercial ‘cosmetic
fillers’, of which only a few, and not necessarily the same,
have been approved either by the European Community
(EC) or by the Food and Drug Administration (FDA) in
USA. A non-exhaustive list is given in Table 1, excluding,
for instance, human cadaver-derived and autologous pro-
ducts. It includes examples of the three categories of pre-
sently existing injectable fillers: resorbable products (tissue
augmentation is as a result of the injected volume, maximum
persistence in tissues: 4—6 months), biodegradable products
(persisting for about 18 months, but inducing production and
volume replacement by newly formed collagen), and per-
manent products (that cannot be eliminated, either supposed
to be inert like silicone, or to induce formation of new
collagen). Most of the new fillers seem to be well tolerated,
but various adverse reactions are still possible, especially
with permanent products (3). Among them, foreign-body
granulomas are held by manufacturers to be rare, and not
always clearly distinguished from ‘nodules’. This latter term
seems to be meant for little bumps appearing rapidly after
the injection, as a result of an uneven distribution of product
in the tissues. Histologic features of filler-induced granulo-
mas are poorly documented, although some rather recent
cases have been reported mainly in the dermatologic literature.

Materials and methods

In Table 2, 11 cases of orofacial foreign-body granulomas,
developed after injection of various cosmetic fillers, have
been summarized. All the patients were women, with a mean
age of 55 years. Ten cases consisted primarily in submitted
biopsy specimens, and in 6 cases, the patients were clinically
examined or operated by two of us. In 10 patients, we exam-
ined at least 1 incisional or excisional biopsy, including case
3 in which 3 excisional biopsies were obtained. A total of 12
biopsy specimens had been taken from lips (upper 3, lower
2, commissure 1), cheeks (2), nasolabial grooves (1), gla-
bella (2), and lower eyelid (1). They were submitted with a
clinical diagnosis of suspected ‘granuloma on injected filler’
in five patients and of ‘nodule’ or ‘salivary cyst’ in four
patients. In one case, the lesion was fortuitously discovered
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Table1l Examples of main currently used cosmetic fillers (non-exhaustive)

Approval”
Category Commercial names Composition FDA EC
Resorbable Zyderm, Zyplast Purified bovine dermal collagen Yes Yes
Koken atelocollagen
Restylane, Perlane, Hyaluronic acid Yes Yes
Hylaform
Biodegradable New-Fill Polylactic acid microspheres in No Yes
mannitol and carbomethoxycellulose
Permanent MDX 4-4011 Dow Corning ‘Medical-grade silicone oil’ No No
Silikon 1000, Silskin Liquid silicone (polydimethylsiloxane)
Bioplastique Solid silicone particles No Yes
suspended in polyvinylpyrrolidone
Artecoll, Arteplast Polymethylmethacrylate microspheres No Yes
suspended in a solution of collagen
Dermalive, Dermadeep Acrylic hydrogel particles suspended in hyaluronic acid No Yes
“November 2002.
FDA, Food and Drug Administration; EC, European Community.
Table2 Granulomas induced by aesthetic fillers
Gender Clinical Patient’s Delay between
and age Site(s) of Clinical Clinical Patient’s data diagnosis data after  Data from injection and  Histological
Case (years) lesion(s) symptoms  aspect before biopsy before biopsy  biopsy practitioner granuloma diagnosis®
1 FS5l1 Cheek None Interstitial None Interstitial Injections of Injected product ‘Years’ CFBG type 1
nodule nodule ‘collagen”  was Arteplast (Arteplast)
2 FS53 Glabella Slight pain Inflammatory Injection of  Granuloma None Not joined 3 years CFBG type 1
edema infiltration Artecoll on Artecoll (Artecoll)
3 FS58 Upper lip  Discomfort Multiple ‘Multiple Granulomas on None Not joined ‘About Association of:
Commissure bulging and  injections an unknown 1year CFBG type 1
Cheeks interstitial of Dermalive’ injected filler after last CFBG type 2
Glabella nodules other fillers? injections’? CMG
4 FS5l1 Lower lip  None Submucous  None Salivary cyst  Injections  None Unknown CFBG type 2
nodule of unknown (Dermalive)
filler
5 F42 Nasolabial =~ Discomfort Bulging stiff Injection of = Granuloma on ‘New-Fill’? Not joined ‘6 months’ CFBG type 3
grooves infiltration unknown injected unknown after (New-Fill)
fillers filler filler last
7 years injection
before
6 F52 Cheeks Discomfort Submucous  ‘Injection of Granuloma on None Not joined ‘3 years CMG (silicone)
nasolabial  transitory interstitial Dermalive’ Dermalive after last
grooves edema nodules other fillers? or other filler injection’
7 F57 Glabella None Superficial None Granuloma Lost None Unknown CMG
nodules on injected of view
filler
8 Fo64 Lower None Clinically None Basal cell None Not joined Unknown CMG
eyelid latent, below carcinoma
a carcinoma (undiagnosed
granuloma)
9 F4o6 Lower lip  Discomfort Submucous None Lip nodule Injections of Injected Koken ‘2 years CMG
edema nodule ‘collagen”  atelocollagen after last
other filler? other filler? injection’
10 F8l Upper lip  None Nodules None Lip nodules None Bovine ‘6 years CMG
collagen after
other filler? last injection’
11 F50 Upper lip  None Persistent Injections of Granuloma on None Restylane, ‘About =)
lip augment. Restylane Restylane? 7 years 6 months
and nodules  and collagen after after

Zyderm/Zyplast Restylane’

*CFBG: classic foreign body type granuloma; CMG: cystic and macrophagic-type granuloma.

in a biopsy specimen. In each case, we tried to obtain
additional information from the patient or the clinician
who performed the biopsy, and when possible, from the = The lesions were mostly asymptomatic. There was slight
practitioner who had injected the filler. pain or mild discomfort in 5/11 cases, with transient facial

Results
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Figurel Persistent upper lip augmentation with some lately appeared
small firm nodules set in line along the muco-cutaneous border of the upper
lip, 2 years after injection of Restylane (case 11).

edema in 3/11 cases. The lesion was not clinically visible in
1/11 case, and more or less large nodules bulging under the
skin or lip vermilion motivated the consultation in 4/11
cases. In spite of some small nodules, which had appeared
lately, 1/11 patient was satisfied with the abnormal 2 years of
long persistence of her lip augmentation (usually 6 months),
suggesting the presence of granulomas, and she refused
biopsy (Fig. 1).

Almost every section of the 12 biopsy specimens from 10
patients showed a poorly limited foreign-body granuloma,
either superficial in the facial or labial dermis, or more
deeply situated in the hypodermis. Some granulomas
extended through the muscle from the dermis to the sub-
mucosa of the lip or cheek. We have identified two main
types of granulomas: the classic foreign-body granuloma
type (CFBQG), featuring numerous giant cells around the
foreign bodies, and the cystic and macrophagic granuloma
type (CMG), characterized by extracellular microcysts sur-
rounded by a mainly mononuclear infiltrate of vacuolated
macrophages. In our patients, three patterns of CFBG could
be distinguished, differing mainly in the microscopical
aspect of the foreign body particles, each pattern corre-
sponding to a particular filler or category of fillers: type 1 for
Artecoll or Arteplast, type 2 for Dermalive, type 3 for New-
Fill granulomas. In the CMG-type corresponding to Liquid
silicone granuloma, there were slight differences consisting
mainly in the more or less obvious presence of giant cells.
Every patient presented one type, except patient 3 (Fig. 2), in
whom contiguous sites of the upper lip and commissure
featured a various mixture of three different types, CFBG 1,
CFBG 2, and CMG, showing that at least three different
fillers had been injected one after another in the same or in
the adjoining areas. A legal action had been taken by the
patient, and the responsible practitioners could not be joined.

Comments

Artecoll granuloma (cases 1-3) featured a CFBG type 1
granuloma around multiple small round cystic spaces of
approximately the same size, included in the cytoplasm of
large foreign-body-type giant cells, or adjacent to giant cells
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Figure2 Clinical aspect of the lips about 1year after the last of the
multiple injections of Artecoll, Dermalive, and liquid silicone was given:
bulging nodules of the right commissure, upper lip, and right side of lower
lip (case 3).

often containing asteroid bodies or clusters of tiny clear
vacuoles (Fig.3). Apparently empty at first sight, these
spaces contained a translucent round microsphere, non-
birefringent in polarized light (Fig.3, inset). They were
rather unevenly distributed on a background of collagen
fibrosis, with a variable infiltrate of lymphocytes. According
to the practitioner, in case 1, the filler was Arteplast, an
earlier version that could not be microscopically distin-
guished from Artecoll. Introduced in Europe in 1991, it
was made of slightly smaller acrylic microspheres sus-
pended in gelatine. Because of electrostatic forces, they
retained on their surface a dust of acrylic particles that
favored the development of foreign-body granulomas in
3-5% of the cases. In Artecoll, introduced in 1995, this
dust was removed by repeated washings, reducing to less
than 0.01%, the incidence of granuloma formation (4). Only
seven cases of granulomas on more than 100000 Artecoll
injections were reported until 1999, and since then, six other
cases have been added (5, 6).

Figure3 Arteplast granuloma: CFBG type 1, with small round apparently
empty cyst-like spaces, all of approximately the same size (case 1, H&E
%x25). Inset: Artecoll granuloma: same aspect of CFBG type 1 granuloma;
the cystic spaces contain a round translucent and non-birefringent micro-
sphere (case 3, H&E x100).
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Figure4 Dermalive granuloma: CFBG type 2 granuloma, with clusters of
small pinkish polygonal particles, translucent and non-birefringent, of
irregular shape and size (case 3, H&E x25). Inset: giant cell with asteroid
body (case 4, H&E x100).

Dermalive granuloma (cases 3 and 4) featured a CFBG
type 2 granuloma, including multiple small translucent
pinkish particles of slightly different sizes, polygonal or
irregularly shaped, non-birefringent, unevenly distributed on
a background of finely fibrillar collagen with a variable
lymphocytic infiltrate (Fig.4). Giant cells, some of them
containing asteroid bodies (Fig. 4, inset), formed islands in a
more patchy distribution among the closely packed particles
than in the preceding type. Dermalive was introduced in
1998 in France and other European countries. To our knowl-
edge, only two cases of Dermalive granuloma (7, 8) have
been reported so far.

New-Fill granuloma (case 5) featured a CFBG type 3
granuloma, with numerous giant cells including multiple
translucent particles of different sizes (smaller) and some of
them more fusiform or spiky than those of Artecoll, with
which they could, at first sight, be confused (Fig. 5, left), but
they were birefringent in polarized light (Fig. 5, right). Some
giant cells contained asteroid bodies, and the well-limited
granulomatous patches were sprinkled by a mild lympho-

Figure5 New-Fill granuloma: CFBG type 3 granuloma, with numerous
translucent particles of irregular shape and size, some very small and spiky
(case 5). Left: H&E staining (H&E x25); right: same field in polarized light,
foreign body particles are birefringent.
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cytic infiltrate. To the best of our knowledge, this case is the
first to be reported in the literature. New-Fill is a biodegrad-
able and bioresorbable filler composed of polylactic acid
(PLA) microspheres suspended in a mannitol and carbo-
methoxycellulose solution, which was created and admitted
in Europe in 1999. It has since gained a reputation of a very
safe and reliable product, as PLA had already been utilized
for years in resorbable surgical material, such as sutures,
plates, and screws for bone tissues, and membranes for
guided-tissue regeneration in periodontal surgery (9). The
immediate tissue augmentation after injection of New-Fill is
purely mechanical. The carrier solution is rapidly resorbed,
and then a slow process of biodegradation of microspheres
takes place. It consists of hydratation, loss of cohesion and
molecular weight, solubilization and phagocytosis of PLA
by the host’s macrophages (10), synchronously associated
with a PLA-induced synthesis of collagen, which is aimed to
produce the cosmetic result. This process is estimated to go,
on an average, for 10—12 months, with extremes of 7 months
to 2 years. In our case, it seems to have been protracted far
beyond the normal range for some reason, perhaps because
of injection of an unknown filler in the same place 7 years
ago. Biodegradation explains the small size and irregular
shape of particles, which could no longer be called micro-
spheres, and allows hoping that things will spontaneously
return to normal in a more or less near future.

Liquid Silicone granuloma, our most frequent histologic
finding (cases 3 and 6-10) was of the CMG type, featuring,
at low magnification, a particular pattern of round holes of
different sizes, sometimes confluent, on a background of
more or less foamy infiltrate. This ‘Swiss cheese pattern’
was made of extracellular microcysts with an empty cavity
rimmed by a thin layer of collagen (Fig.6), and of a
surrounding clear cell infiltrate composed of a variable
mixture of vacuolated macrophages and giant cells. Micro-
cysts and vacuoles appeared empty because silicone oil had
been completely eliminated through laboratory processing.
Giant cells were completely lacking in cases 7 (Fig. 7, left)
and 8, rather rare in cases 3, 9, and 10, and more numerous in
case 6 in which they took a daisy-like aspect (Fig. 7, right) —
numerous clear peripheral vacuoles surrounding a central

Figure6 Liquid silicone granuloma: at low magnification, CMG showing
a typical ‘Swiss cheese pattern’ of particularly numerous empty round
extracellular microcysts of different sizes (case 6, H&E x20).



Figure7 Liquid silicone granuloma. Left: high magnification of the
CMG, showing the background of mononuclear macrophages, containing
one or several clear vacuoles (case 7, H&E x100); right: background of
macrophages, with daisy-like vacuolated giant cells (case 6, H&E x50).

cytoplasmic residue filled with closely cropped nuclei. In all
cases, the mononuclear macrophages were massively vacuo-
lated, some cells being apparently reduced to tiny holes in
the tissue, with sometimes a notched nucleus cornered
between contiguous vacuoles. There was always a variable
amount of lymphocytic infiltrate and peripheral fibrosis.
This CMG pattern was so different from the CFBG type
that some authors considered it to be a non-granulomatous
macrophagic reaction (11). These authors thought that
injectable pure medical-grade silicone oil extensively used
in USA was an inert substance that could not initiate
granulomas: foreign-body granulomas were attributed to
the use of non-medical grade, or of silicone oil voluntarily
adulterated with various products like olive oil. This pro-
cedure was meant to ‘fix’ silicone droplets in the tissues and
prevent them to migrate to distant sites and viscera (11, 12),
a frequent and occasionally dangerous drawback of liquid
silicone. The notion of a fully safe inert implantable material
was, however, criticized (13), and cases of silicone granu-
lomas in which adulteration of the filler could not be
suspected were reported (14, 15). Liquid silicone is not
approved for tissue augmentation by EC and FDA, but used
illegally in many European and American countries with
products of various origin and uncertain grade and purity.

Table3 Histologic aspect of injectable filler granulomas
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This fact might explain certain slight differences in histo-
logic aspect in our cases, as well as in other recently
published reports (7, 8, 16-19), especially in the six cases
of Rodriguez de Valentiner et al. (20), who distinguished
three variants (‘xanthelasmized’, ‘Swiss cheese’, and
‘inflammatory’).

Liquid silicone granuloma should not be confused with
the granulomatous reaction induced by solid silicone (elas-
tomer), which is of the CFBG type. It is especially the case
with Bioplastique, injectable filler containing solid silicone
particles used in European countries; at least four cases of
Bioplastique granuloma have been reported and described as
CFBG with small cystic spaces of varying shape and size
containing jagged, translucent, non-birefringent foreign
bodies (5, 6, 8). This pattern could be added to our list as
CFBG type 4 granulomas (Table 3).

Patient 11, who refused biopsy, raised the problem of a
possible granulomatous reaction to bovine collagen
(Zyderm), or more probably to Restylane, a non-animal
hyaluronic acid filler derived from bacterial cultures.
Adverse effects of CFBG type seem to be rare, but have
been reported to both Zyderm (21, 22) and Restylane (23,
24), and estimated more frequently in patients sensitized to
these products, although they can also occur in non-sensi-
tized patients. Skin testing showed that patient 11 was not
sensitized to these two fillers.

The clinical diagnosis of orofacial granulomas can be
difficult when patients are not aware of the relation with
injections of filler(s), sometimes made many years ago, or if
they deliberately omit to mention them when consulting for
progressively developing nodules or facial swellings. The
lesions can be misdiagnosed as cysts, tumors, or other
chronic diseases (19). Experience shows that patients rarely
know the name or nature of the filler material, and that the
practitioner who injected the product might no longer be
joined, or be reluctant to give details. Histologic examina-
tion is the best means to obtain the correct diagnosis of
foreign-body granuloma, and in case of permanent material,
to identify the type of filler particles.

Our case of New-Fill granuloma might have been dis-
cussed with a silicotic granuloma. This latter lesion often
results from a past accidental inclusion of soil particles in a
wound, in which case the granulomatous reaction around
birefringent crystals is embedded in scar tissue (15, 25-27).

119

Type Common features Subtype  Aspect of foreign body Aesthetic filler
CFBG (classic Predominant giant cells Type 1 Multiple small round cystic spaces containing translucent  Artecoll
foreign-body engulfing foreign bodies non-birefringent microspheres of approximately same size  (or arteplast)
granuloma) Asteroid bodies Type 2 Clusters of small translucent pinkish polygonal particles, Dermalive
of irregular size and shape
Fibrosis Type 3~ Multiple small translucent and birefringent particles of New-Fill
different size and shape, some of them more or less spiky
Lymphocytic infiltrate Type 4  small cystic spaces of varying shape and size containing Bioplastique

jagged, translucent, non-birefringent foreign bodies (5, 6)

CMG (cystic and
macrophagic granuloma)

More or less numerous
extracellular microcysts

on a background of mainly
mononuclear vacuolated
macrophages

As liquid silicone is dissolved and eliminated during
histologic slide processing, microcysts and vacuoles in
macrophages cytoplasm seem to be empty

Liquid silicone

) Oral Pathol Med
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A more rare possibility is the accidental inclusion of silica or
silicate-containing dental products in oral tissues during
dental care (28).

The clear vacuolated macrophages of Liquid silicone
granuloma in case of scarce microcysts might be overlooked
and easily mistaken as adipocytes, and at casual examina-
tion, the lesion might be misdiagnosed as sclerosing lipo-
granuloma (11).

Conclusion

Oral pathologists might encounter, in a near future, an
increasing number of bizarre orofacial foreign-body gran-
ulomas. When proper information is lacking among various
hypotheses, a possible injection of one or more cosmetic
filler products should be considered, especially among
middle-aged women. When permanent fillers were injected
in a large number of cases, the morphologic aspect of the
foreign particles allowed to identify the injected product or
category of the product. A histopathologic advice may be
required if the patient takes a legal action.
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