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Abstract

The increasing demand for cosmetic procedures in the orofacial area nowadays, results in a growing number of
complications attributable to soft tissue fillers, including the development of foreign body granuloma. The purpose
of this study is to present two additional cases of oral foreign body granulomas caused by liquid silicone and hyalu-
ronic acid respectively and review the pertinent literature regarding the demographics, the clinical appearance, the
histopathology and the treatment of these lesions.
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Introduction procedures, ranging from cheek and chin augmentation,
Cosmetic procedures are considered a modern “weapon” nose reshaping and lip enhancement to hand rejuvena-
against aging, a normal process that has been treated as a tion (4). Despite the increased demand, a soft tissue ma-
disease through time, mostly in the Western civilization. terial that would ensure long term aesthetic results along
Nowadays, in an attempt to prevent esthetic changes as with low complication rate and low cost is not yet avai-
a result of aging, the use of injectable soft tissue fillers lable in the market (2). Additionally, while only a few
(STFs) is increasingly observed (1,2). STFs have been approved by the Food and Drug Admi-

STFs are easy to handle and cause minimal side effects nistration (FDA) (5) in the United States of America, a
(3), hence, they are used in a wide range of aesthetic number of non-approved fillers, such as liquid silicone,
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are still in use to date either by trained physicians or, by
unlicensed practitioners (6,7).

According to their biodegradability, STFs are classified
by FDA into: absorbable (collagen, hyaluronic acid, cal-
cium hydroxyapatite and poly-L-lactic acid) and non-ab-
sorbable (Polymethylmethacrylate (PMMA)) (5). Ano-
ther classification is based on their duration and include
temporary (absorbable), permanent (non-absorbable)
and semi — permanent fillers (8). In the latter category
a combination of both absorbable and non-absorbable
STFs is used, with the temporary component acting not
only to produce an immediate effect but also as a carrier,
until the fibrotic reaction induced by the permanent filler
takes place (9). The choice of the appropriate soft tissue
filler (STF) to be injected depends not only on the desi-
red outcome and the area to be treated but on the prefe-
rence and the experience of the physician as well (10).
Usually permanent fillers cause complications; however,
both clinicians and pathologists are faced with a growing
number of side effects that may arise after injection of
any type of STF(9). The time of occurrence and the
type of complication vary among different fillers(2).The
combination of different types of fillers injected simul-
taneously in the same area does not seem to be related
to increased risk of complications (13). However when
they do occur, it is more likely to be more severe and
chronic compared to the use of a single filler (2). STFs
complications may be either immediate, of early onset
or delayed (4,7,8) (Table 1). Among the delayed STFs
complications, foreign body granuloma (FBG) forma-
tion is the most common histologic pattern (4) with a
clinical incidence between 0.02 — 2.8% (8).

The purpose of this study is to present two cases of oral
FBG to STFs and review the pertinent literature.

Case Reports

Case 1

An 80-year-old, non-smoker, female patient presented to
the outpatient Clinic of the Department of Oral Medi-

Oral foreign body granuloma to soft tissue fillers

cine and Oral Pathology, School of Dentistry, National
and Kapodistrian University of Athens, Greece for eva-
luation of an asymptomatic, exophytic nodule located on
the lower lip. The patient had first noticed the lesion 4
months ago and since then it has been invariable. Her
medical history was unremarkable and the last blood
tests where within normal limits. On clinical exami-
nation, a well — circumscribed, penduculated, painless
soft nodule was noted on the left side of the lower lip
(Fig. 1). The lesion was covered by normal mucosa and

Fig. 1: Exophytic nodule on the lower lip in patient 1.

measured approximately 1.5 x 1cm. The remaining oral
mucosa was normal. With a provisional diagnosis of a
mucocele, the lesion was excised under local anesthesia
and sent for histopathological examination.

Microscopic examination of 5-mm-thick, forma-
lin-fixed, paraffin-embedded tissue sections stained with
hematoxylin-eosin revealed numerous, variably sized
clear cystic spaces, some of which contained amorphous
eosinophilic material, interspersed in a fibrous connec-

Table 1: Possible complications after soft tissue fillers injections (4,7,8).

TYPE OF COMPLICATION
ACCORDING TO THE TIME OF

COMPLICATIONS

(within days)

OCCURENCE
IMMEDIATE Erythema, edema, pain, bumps, lumps, bruising
EARLY ONSET Infections (most often staphylococcal or streptococcal), non — inflammatory

nodules, hypersensitivity reactions (usually type I), skin discoloration/Tyndal

effect, vascular occlusion and contour irregularities

DELAYED

(after weeks or years)

Malar edema, infections (most often mycobacterial or biofilm related) ,
hypersensitivity reaction (usually type IV), inflammatory nodules, foreign

body granulomatous reactions, migration of implanted material, persistent

discoloration and scarring
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tive tissue stroma. These spaces were surrounded by va-
cuolated epithelioid histiocytes with a signet-ring like
appearance intermixed with few multinucleated giant
cells (Fig. 2a, 2b). Although the lesion was reminis-
cent of liposarcoma, no nuclear atypia was noticed and
a foreign body granulomatous reaction was speculated;
however polarized light microscopy did not reveal any
birefringent material. Before setting a final diagnosis,
the patient was contacted and asked if she had been sub-
jected to any aesthetic procedure in the perioral area in
the past. At that time, she recalled that she had received
hyaluronic acid injections in both nasolabial folds and
the lower lip 1.5 year before, however the histopatholo-
gical features were compatible with silicone, a different
filler from the one she thought she had received. The
combination of the patient’s history and the microscopic
examination set the final diagnosis of a FBG to silicone.
Nine months after the excisional biopsy, no recurrence
has been reported.

Fig. 2: Multiple clear cystic spaces of varying size intermixed with
epithelioid macrophages with vacuolated cystoplasm in a fibrous
connective tissue stroma are observed. (a. hematoxylin-eosin stain,
original magnification x100, b. hematoxylin-eosin stain, original
magnification x200).
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Fig. 3: a. Extraoral view of the submucosal nodule on the upper left labial mucosa in patient 2. A pool of amorphous basophilic material cor-
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Case 2

A 48-year-old, non-smoker, female patient presented
to a private oral medicine clinic with an asymptomatic,
well-defined submucosal firm nodule on the upper lip,
of 4 months duration. Her medical history was non —
contributory while she had been subjected to hyaluronic
acid filler injections in the ipsilateral nasolabial fold six
months before her visit to the clinic. On clinical exa-
mination, a well - circumscribed submucosal nodule
measuring approximately 2 x 1 cm was noticed on the
left upper lip mucosa. The lesion was covered by nor-
mal-appearing mucosa and was painless and soft on pal-
pation (Fig. 3a). The remaining oral mucosa was within
normal limits. With a provisional diagnosis of foreign
body granuloma and a differential diagnosis of salivary
gland and neural tumor, the nodule was excised with no
reported recurrence 4 months later. Histopathologica-
1ly, pools of amorphous, basophilic material compatible
with hyaluronic acid that were surrounded by epithelioid
macrophages and mild lymphocytic inflammation were
observed (Figs. 3b, 3c¢), confirming the tentative diagno-
sis of a FBG to hyaluronic acid filler.

Discussion

The increasing demand for cosmetic procedures in the
orofacial area, results in a growing number of complica-
tions, including the development of foreign body granu-
lomas (FBGs). FBGs are histopathologically characteri-
zed by an organized collection of epithelioid histiocytes,
containing foreign body material surrounded by chronic
lymphocytic inflammation and fibrosis (6,12). A number
of patients and practitioners accept this type of inflam-
matory lesions as normal as long as there is cosmetic
improvement, whereas, from pathologists’ perspective,
an inflammatory response to foreign material cannot be
considered as normal tissue (12).

In addition to the present study, review of the pertinent
English literature revealed 104 previously published
cases of oral FBGs induced by STFs(1,3,6,9,11,13-37).

responding to hyaluronic acid lined by epithelioid macrophages is observed (b. hematoxylin-eosin stain, original magnification x100, c.

hematoxylin-eosin stain, original magnification x200).
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The clinical and demographic data of all reported cases nosis of FBG formation was rendered after histopatho-
are summarized in Table 2, 2 continue. In all cases, diag- logical examination. The mean age of the patients was

Table 2: Clinical and demographic data of 104 previously published cases of oral foreign body granulomas
induced by injectable soft tissue fillers, plus the 2 cases of the present study.

Reported Cases:106

e Gender (Data from 106 cases)
o  Female: 104 (98.1%)
o Male: 2 (1.9%)

e  Male: Female ratio

o 1:52

e Age (Data from 102 cases):
o Range: 21 years-82 years
o  Mean age of patients: 53,8 £13,6 years

e Soft tissue filler injected (Data from 106 cases)
o Silicone: 31 (29,2%)
o  Calcium Hydroxypatite: 31 (29,2%)
o  Poly-L-lactic acid: 18 (17%)
o Hyaluronic acid: 9 (8,5%)
o  Polymethylmethacrylate: 8 (7,5)
o  Polyacrylamide gel: 4 (3,8%)
o  Hydroxyethylmethacrylate: 2 (1,9%)
o  Collagen: 2 (1,9%)
o Paraffin: 1 (0,9%)

e  Time span from injection (Data from 62 cases)
o Range: | month — 25 years

o Mean: 2,9 +4.2 years

e  Site (Data from 105 cases)
o  Lower Lip: 32 (30,5%)
o Upper Lip: 25 (23.8%)
o  Mandibular Vestibule: 22 (21%)
o Both Lips: 8 (7,6%)
o  Buccal Mucosa: 8 (7.6%)
o Bilateral Buccal Mucosa: 3 (2,9%)
o Maxillary Vestibule: 3 (2,9%)
o Upper Lip And Buccal Mucosa: 2 (1,9%)
o  Mandibular Alveoral Mucosa: 1 (0,9%)
o  Both Lips And Bilateral Buccal Mucosa: 1 (0,9%)

e Clinical presentation (Data from 93 cases)
o  Single Nodule: 37 (39.8%)
o Mass: 20 (21.5%)
o Multiple Nodules: 19 (20.4%)
o  Swelling: 12 (13%)
o Multiple Masses: 3 (3,2%)
o Calcifications: 1 (1%)
o  Swelling And Nodule:1 (1%)

e  Size (Largest diameter in centimeters) (Data from 46 cases)
o Range:0.3-3
o  Mean: 1,14 £0.6
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Table 2 continue: Clinical and demographic data of 104 previously published cases of oral foreign body granulomas induced
by injectable soft tissue fillers, plus the 2 cases of the present study.

e  Symptoms (Data from 62 cases)
o No: 49 (79 %)
o Yes: 13 (21%)
o
o  Excisional Biopsy:27
o Intralesional Steroids:6
o  Systemic Steroids:5
o Antibiotics:4
o NSAIDs:4
o  Multiple Surgical Procedures:2
o  Immunomodulator:2
o Laser:1
o Intralesional Hyaluronidase:1

Treatment (Data from 52 cases) — Some patients underwent multiple treatment modalities

53,8+13,6 years (1,3,6,9,11,13,15,16,18-35,37) while
the vast majority (98,1%) were women (1,3,6,9,11,13-
37). This strong female predilection obviously reflects
the fact that women prefer cosmetic procedures (6,37).
The lower lip was the most common location of the le-
sions (30,5%) (1,3,6,22,24,31,33-36) followed by the
upper lip (23,38%) (1,6,9,13,14,16,18,26,30,32,34). Most
of the cases were clinically described as single, usually
submucosal nodules (3,6,13,14,16,19,22,24,26,30,31,33,
34,36) or masses (1,3,6,22,23,32,34). Concomitant red-
ness or ulceration were scarcely reported whereas the
majority of the patients (79%) reported no symptoms (6,
11,13,14,16,19,21,26,28,29,30,31,33,34,36). The differen-
tial diagnosis varied depending on the clinical presenta-
tion and the location of the lesions. The literature to date
shows that in cases which presented as single nodules
or masses on the lips the differential diagnosis included
mucoceles, benign salivary gland and soft tissue neo-
plasms, whereas diffuse lip swellings, were differentia-
ted from orofacial granulomatosis, angioedema, Crohn’s
disease and other less common oral conditions (6).The
clinician should suspect a FBG if a patient reports a pre-
vious STF injection. Such a reaction may manifest many
months or years after the injection (mean 2,9+4.2 years)
(1,6,9,11,13-19,23-26,29,32,34-37) and may even deve-
lop in an area distant from the initial injection site (6).
However, the diagnosis of a FBG may be challenging
for both the clinician and the pathologist when a positive
history of STF injection is not disclosed either because
there is a long time lapse between the cosmetic proce-
dure and the appearance of the lesion (3), or because the
patients purposely conceal the cosmetic procedure for
their own reasons(6).

The responsible materials in most cases of FBG were

el8l

silicone (3,6,14-16,21,22,27,35,36) and calcium hy-
droxyapatite (1,3,20,22,26,33,34), each one accounting
for 29,2% of cases. FBGs induced by hyaluronic acid
(3,6,18,22,31)and collagen (32,37),which are normal
components of human and animal tissues, were scarce
(8,5% and 1,9% respectively). In these cases, FBG for-
mation was most probably due to cross-linking and in-
creased concentration (2).

The diagnosis of a granulomatous foreign body reac-
tion is rendered only after microscopic examination.
In a single case report, fine needle aspiration cytology
was reported as a less invasive method for diagnosis.
However, histologic examination was also performed
(23). The microscopic identification of the STF type is
challenging if a detailed clinical history is not provided,
in cases in which more than one filler is injected (37),
or if the patient is not aware of the type of material used
(3). Rarely, patients report a different type of STF from
the one identified histopathologically, probably because
the person who performed the injection withheld the true
nature of the filler (6) as was the case in the first patient
of the present study (case 1).

The histopathological appearance of granulomatous
foreign body reactions on hematoxylin and eosin stain
seem to be specific for each type of injected filler (3).
Therefore, pathologists should be familiar with the cha-
racteristic microscopic features of each filler and not ne-
cessarily rely on the clinical history (12). Occasionally,
two different fillers may be recognized in the same tissue
sample, reflecting the injection of two types of fillers in
the same patient (26).The histopathological patterns of
FBG induced by the different types of STFs are presen-
ted in Table 3.

Many factors have been implicated in the etiology of
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Table 3: Histologic patterns of foreign body granulomas to different soft tissue fillers.

Soft Tissue Filler

Histopathological pattern

Silicone

Clear vacuoles (due to processing) of varying sizes surrounded by
macrophages, interspersed with giant cells and chronic inflammatory cells
(3,22). Some macrophages have intracytoplasmic vacuoles which vary in size
and number, possibly resulting in a “bubbly” or vesicular appearance (34).
Negative staining for S-100, eliminates the possibility of liposarcoma (34).
Overtime, fibrosis evolves with minimal vacuolar features (22).

Hyaluronic acid

Lakes or pools of blue colloidal material surrounded by epithelioid
histiocytes. Positive staining with Alcian Blue at a pH of 2,5 (3).

Calcium Hydroxyapatite

Spherical, uniform sized, brown-grey, grey-green or mauve-grey, fine
granular material measuring 20-50um surrounded by epithelioid histiocytes,
intermixed with multinucleated giant cells and chronic inflammatory cells

(1,3). There is no significant birefringence under polarization light (1).

Poly- L- lactic acid

vacuoles (22).

Pointed, spiky, elongated (‘surfboard’) vacuoles with ragged edges containing
birefringence refractile material surrounded by multinucleated giant
histiocytes and chronic inflammatory cells (3).The granuloma of

Poly- L- lactic acid may also contain asteroid bodies (34). In contrast,
granulomas induced by Hydroxyethylmethacrylate share the same
histopathological pattern but show non- refractile material within the

Polyacrylamide gel

Blue clumped material surrounded by a dense chronic inflammatory infiltrate

and multinucleated cells (3).

Polymethylmethacrylate

Multiple round cystic spaces of similar size, within or near multinucleated
giant cells in a background of collagen fibrosis with various lymphocytes. The
round spaces contain round, sharply circumscribed, translucent,

non-birefringent in polarized light, foreign bodies (11).

Collagen Collagen surrounded by mononuclear infiltrate containing many
multinucleated histiocytes in a palisaded array (32).
Paraffin Numerous empty (due to processing) cystic spaces of varying size rimmed

by foamy macrophages and multinucleated giant cells. Minimal, thin fibrous
fibers can also be recognized between these spaces. Scattered macrophages,

lymphocytes, mast cells and eosinophilic leukocytes may be present (25).

FBGs to STFs such as the volume of the injected filler,
STF impurities, the surface and the size of the particles
(38) or a delayed hypersensitivity reaction (39). Howe-
ver, increasing evidence indicates that granuloma for-
mation may be related to bacterial biofilms (8,10) which
adhere to the surface of the filler when the procedure is
not performed properly (9,39,40). The bacteria, which
are organized in biofilms, are protected from the host
immune system, thus remaining in a stable condition (9,
39). Sometime later, ranging from months to years, they
may be activated either by another filler injection, den-
tal surgery, infection, trauma or unknown causes (2,39)
leading to a host inflammatory response in the form of a
granulomatous foreign body reaction(9,39). Polymera-
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se Chain Reaction and pyrosequencing techniques may
also be of help to identify the responsible bacteria (9).
Several different treatment approaches have been used
(6,9,11,13,15-21,23-25,28,29,30-33) as seen in Table 2. In-
tralesional steroids represent the first line of treatment; spa-
ring systemic steroids for recurrent lesions, in doses higher
than those used before locally (38). The role of antibiotics
in FBG treatment is debatable (2). Excision of FBGs should
be reserved as the last option, especially when they appear
clinically as multiple nodules or as a diffuse swelling, in
which case it may be impossible to remove the entire injec-
ted material (10,38). However, when FBG presents clini-
cally as a single nodule, as in both of our cases, excisional
biopsy is both diagnostic and therapeutic.
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Conclusions

* Although rare, foreign body granulomas to soft tissue
fillers may develop months to several years after the in-
jection. Due to the increasing use of soft tissue fillers,
during history taking, the clinician should include ques-
tions regarding esthetic procedures performed in the pe-
rioral area.

* The pathologist should be familiar with the histologic
pattern of each type of filler and not rely solely on the
patient’s history.

* The treatment of choice for foreign body granulomas is
prevention. Clinicians must be highly educated and tra-
ined to perform the injections under aseptic conditions,
thus minimizing the risk of infection.
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