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ABSTRACT

Injection-related adverse events (AEs) may occur with the use of any injectable substance, including all'commercially available fill-
ers. The most common of these AEs include discomfort, bruising, edema, and erythema, which are generally transient and resolve
spontaneously. The majority of AEs widely felt to be associated with poly-L:lactic acid (PLLA) are papules, nodules, and granulomas.
Papules and nodules, which are histologically distinct from granulomas, tend to arise several weeks after injection, are generally
palpable, asymptomatic, and nonvisible, and will typically resolve on their own, but/can be camouflaged with the use of hyaluronic
acid. They generally result from suboptimal product reconstitution or placement and, as such, their incidence can be minimized
by improved injection methodology. In contrast, true inflammatory granulomas are/very rare (incidence 0.01%-0.1%), seem to be
systemic in nature, and represent an overabundance of host reaction to PLLA. Granulomas may become apparent months or years
post-injection and may persist and grow over time. Their treatment is geared toward halting the incréased secretion of interstitial

substances and invasion of cells, and may-include the=administration of steroids-and antimetabolites such as 5-fluorouracil.

J Drugs Dermatol. 2014;13(suppl 4):s35-s39.

INTRODUCTION

njection-related adverse events (AEs) mayjoeeur with the
Iuse of any injectable substance, including.all currently

commercially available fillers. The most common of these
AEs include discomfort, bruising, edema, and erythemsa,
which are generally transient and resolve~spontaneously.’®
Potentially far more serious, and fortunately far less common,
injection-related AEs can also include tissue necrosis, includ-
ing rare cases of blindness.®’ This may be caused by inadver-
tent intravascular injections, and has also been described in
the literature with all injectable fillers. The ability to reflux to
ensure the needle is not in a vessel prior to injection of poly-
L-lactic acid (PLLA) is technically possible because it is a very
low viscosity suspension injected with a large (25 or 26) gauge
needle, and thus may offer some advantage. Another poten-
tially injection-related AE described with many injectable fill-
ers, including PLLA, is infection.® This may highlight the im-
portance of proper facial cleansing and preparation prior to
multiple injection sites with long-lasting fillers. Finally, the
majority of AEs widely felt to be associated with PLLA are pap-
ules, nodules, and granulomas. These terms have been used
interchangeably, although they are, in fact, clinically very dis-
tinct. This distinction merits clarification as it has caused a fair
amount of confusion, and will be discussed below.

Papules-and,Nodules

These. are’ typically palpable, asymptomatic, and nonvisible,
tend to arise séveral weeks after injection, and frequently
remain the same size until they are resorbed, treated, or re-
moved:*They have been noted to occur more frequently around
the hypermobile perioral and periocular regions.™

An incidence rate of 6% to 44% for papules/nodules with the
use of PLLA was reported in early studies.?**"" This frequent
occurrence may have had a disproportionately large impact on
the perception of PLLA safety, as each was classified as a seri-
ous AE by regulatory bodies such as the US Food and Drug
Administration.” Currently, clinical experience has taught us
that the occurrence of papules and nodules stems from subopti-
mal product reconstitution or placement and can be minimized
if proper techniques are implemented during the preparation
and injection of PLLA.™ Indeed, a review of the literature
confirms that these AEs occur infrequently when optimal mo-
dalities are used.? The simple yet critical techniques to ensure
even distribution and proper placement of the implanted PLLA
to maximize outcomes and minimize the occurrence of nodules
are reviewed in the preceding article of this supplement? and
again in the final article.?
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FIGURE 1. Poly-L-lactic acid—associated nodules in the forehead from microparticles clumped in the frontalis muscle, before and after treatment
with hyaluronic acid placed around the nodules in order to camouflage their appearance. Photographs courtesy of Rebecca Fitzgerald MD.

)E

Histologically, papules and nodules consist of an overabun-
dance of microparticles (often surrounded by skeletal muscle)
surrounded by a normal foreign body reaction including for-
eign body giant cells.® It is important to note that the presence
of foreign body giant cells constitutes a_histopathological
diagnosis of “granuloma,” initially implicating these lesions
to be inflammatory lesions./ This implication; ledto early
treatment of this problem~with steroid injections. However,
injection of steroids or anti-mitotics such as 5-fluorouracil
(5-FU) have little clinical effect on these lesions because the
majority of the lesion is product and not host reaction to prod-
uct. Additionally, injection of steroids may lead to,atrophy of
adjacent tissue, actually accentuating the visibility.of the nod-
ule. Most nodules associated with PLLA injection will resolve
on their own.? Many patients simplyffieed reassurancegthat
they are not dangerous, will not grow in size or number, and
will resolve on their own. Excision is an option, but resolves
a transient problem with a permanent scar.?2?* Camouflage of
these lesions with hyaluronic acid (HA) gel until they resolve
may offer a more gratifying treatment (Figure 1).

"Most nodules associated with poly-
L-lactic acid injection will resolve on
their own."

Finally, the location of papules and nodules may suggest their
origin. Proper dilution, reconstitution, and deep placement are
critical. Superficial placement leads to visible papules. Place-
ment in or through active muscles, particularly under the eye or
near the corners of the mouth, leads to localized overcorrection
and nodules (representing product trapped in muscle fibers).
These may even be seen in a patient with a strong zygomaticus

major muscle. Diffuse papules/nodules are likely to be an issue
with reconstitution (ie, shaking the yial immediately after add-
ing water; crystals on the sidewalls of the vial won’t hydrate),
inadequate hydration time (leading to in vivo hydration), or
poor suspension immediately“prior to injection (leading to un-
even distribution of particles). Lastly, focal papules/nodules
may be an.issue of placement (ie, redeposition at the apex of a
“fan” when using the fanning technique).

Granulomas

First, it should be noted that the term “granuloma” has been
uséd in reference to papules and nodules as well as to large in-
flammatory lesions in the medical literature,®* which has resulted
in considerable challenges in the interpretation of granuloma
incidence and, in turn, to the overall safety profile associated
with the use of injectable products such as PLLA.® In contrast
to the low power histopathology of a nodule showing an over-
abundance of product with a “normal” foreign body reaction
consisting of a few foreign body giant cells, histopathology of
a true granuloma shows a smaller amount of product with an
overabundance of host reaction to product and “wall-to-wall”
foreign body giant cells (Figure 2)." This is in contrast to the
purposeful stimulation of a subclinical inflammation, which
is, in fact, the mechanism of action of stimulatory products
like PLLA, calcium hydroxyapatite, and polymethylmethac-
rylate. With the injection of collagen stimulators in a normal
host, subclinical granulomatous inflammation is a natural and
desired tissue response that follows a predictable course.™
A form of chronic inflammation, granulomatous inflamma-
tion occurs to prevent the migration of bodies that cannot be
removed by phagocytosis or enzymatic breakdown; it is his-
tologically distinctive for its accumulation of epithelioid cells,
a type of modified macrophage.® In a “normal” response, the
encapsulation of the product and the subsequent fibroplasia is
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FIGURE 2. Nodule vs granuloma.' a) Low-power histopathology of a nodule with an overabundance of product trapped in the skeletal muscle.
b) Low-power histopathology of a true clinical granuloma showing an overabundance of host reaction to a small amount of product. Reprinted
with permission from Rebecca Fitzgerald, Danny Vleggaar. Facial volume restoration of the aging face with poly-L-lactic acid. Dermatologic
Therapy, Volume 24, Pages 2-27. Copyright © 2011 Wiley Periodicals, Inc.

TABLE 1.

Differences Between Granulomas and Nodules?

Time of appearance  Suddenly, 6-24 months after injection

1-2 manths) after injection, after swelling vanishes

Single nodules, close to facial muscles,

Location At all injected sites at the same time . . .

particularly in the lips
Size Growing to the size of a bean, with skin discoloration, edema Remain the size of a lentil or a pea
Borders Grow fingerlike into sng tissue . 4. /7 . .~ Well confined by fibrous capsule

Persistence

Histology

scattered
Treatment React well to intralesional or systemic corticosteroids
Cause Still unknown

If untreated, they disappearafter 1=-5 years

Foreign body granuloma; particles or microspheres are

Until absorption (or permanent)

Foreign body reaction; particles or

Df\ TN I.l.: ~ ~ I\ N I&i(Irngheres form aggregates

Little effect from corticosteroids; must wait
for absorption or excision

Technical error

Adapted with permission from Gottfried Lemperle, Nelly Gauthier-Hazan, Marianne Wolters, Marita Eisemann-Klein, Ute Zimmermann, David M. Duffy. Foreign
body granulomas after all injectable dermal fillers: part 1. Possible causes. Plastic and Reconstructive Surgery, Volume 123, Pages 1842-1863. Copyright © 2009

by the American Society of Plastic Surgeons.

predictable in amount and volumizes the tissue to produce the
desired cosmetic result.

Lemperle et al*® have tabulated some well-defined clinical differ-
ences between true inflammatory granulomatous reactions and
papules/nodules (Table 1).2> The most striking clinical difference
is that a true granulomatous reaction seems to be a systemic
response (ie, the reaction is seen in all treated areas at the same
time). In contrast to nodules, granulomas may become appar-
ent months or years post-injection® (Table 1). They typically have
poorly defined borders and may persist and grow over time, al-
though they too are capable of spontaneous resolution.®

All injectable dermal fillers have the potential, in some patients,
to cause a foreign body-type reaction that may develop into a
granuloma.™?4? However, the incidence of visible, clinically sig-
nificant granulomas with injectables, including PLLA, in actual
clinical practice is very low (0.01%-0.1%),%?’?¢ and their occurrence
is currently unpredictable.” A recent review of the literature and
new case reports summarized the clinical features of 56 biomate-
rial-induced granulomas involving oral and perioral tissues and is
shown inTable 2.2 In this review, there were 4 reports of granulo-
mas with PLLA use, less than the number reported with silicone,
collagen, HA, and acrylic hydrogel suspended in HA; however, this
may reflect which of these fillers is most commonly used.?®
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TABLE 2.

Clinical Features of Biomaterial-Induced Granulomas (56
Reported Cases)?®

18

7
6
4
2
2
7

Silicone

Collagen

Hyaluronic acid

Acrylic hydrogel suspended-injhyaluronic,acid
Poly-L-lactic acid

Polymethylmethacrylate
Polytetrafluoroethylene

Not specified

Upper lip

Nasolabial fold 16
Lower lip 12
Cheek/buccal mucosa 9
Both lips 7

& -

Single nodule 17
Diffuse swelling 15
Multiple nodules 13
Mass 6
Other 5

aSome patients presented with multiple lesions, multiple augmentation

materials were employed, or patients underwent multiple treatment modalities,

Reprinted with permission from Bruno C. Jham, Nikolags @. Nikitakis sMark A.

Scheper, John C. Papadimitriou, Bernard A. Levy, Helen'\Rivera. Granulomatous

foreign-body reaction involving oral and perioral tissues after injection of

biomaterials: a series of 7 cases and review of the literature. Journal of Oral

and Maxillofacial Surgery, Volume 67, Pages 280-285. Copyright © 2009

American Association of Oral and Maxillofacial Surgeons.
In the treatment of granulomas, surgical excision is not recom-
mended due to their poorly defined borders and the potential
for this approach to lead to fistulas, abscesses, or scars.’ Treat-
ment is geared toward stopping both the increased secretion of
interstitial substances and the invasion of cells.?* Approaches
include the administration of steroids (intralesional, intramus-
cular, or systemic) with or without the coadministration of
immune-modulating medications.® Intralesionally injected
5-fluorouracil, alone or in combination with triamcinolone
acetonide or betamethasone, are among other approaches
demonstrated to be highly effective (Table 32?4 Figure 3). In
addition, intense pulsed light can be a useful adjunct for the
treatment of engorged capillaries.® Recurrence following the
successful treatment and resolution of granulomas is rare.®

D.Vleggaar, R. Fitzgerald, Z. P. Lorenc

TABLE 3.

Proven Treatments for Granulomas?*

Triamcinolone (Kenalog, Volon-A) 20-40 mg intralesionally

Triamcinolone (1 mg/mL) + 5-fluorouracil (50 mg/mL)
intralesionally

Prednisolone (Depo-Medrol) 20-40 mg undiluted
Betamethasone (Diprosone) 5-7 mg intralesionally

1:3 Betamethasone (Diprosone) 3.5 mg + 1:3 5-fluorouracil
(1.6.mL) '+ 1:3'lidocaine intralesionally

Reprinted with permission from Gottfried Lemperle, Nelly Gauthier-Hazan.
Foreign body granulomas after all injectable. dermal fillers: part 2. Treatment
options. Plastic and Reconstructive Surgery, Volume 123, Pages 1864-1873.
Copyright © 2009 by the American Society of Plastic Surgeons.

FIGURE 3. Histologically confirmed granuloma: a) before treatment;
and b) after treatment with a mixture of 0.9 ¢c¢ 5-fluorouracil (50 mg/
mL) and 0.1 cc triameinalone (40 mg/mL) for a total concentration
of 4 mg/mL triamecinalone. One cc injected into granuloma every

2 weeks x 2 with subsequent resolution. Photographs courtesy of
Rebecca Fitzgerald MD.

SUMMARY

Injection-related AEs with the use of PLLA are generally tran-
sient and typically resolve spontaneously. Most patients simply
need reassurance that the AEs will resolve on their own. To
summarize simply, papules and nodules represent an over-
abundance of product with a predictable host reaction and
granulomas represent a profound overabundance of host reac-
tion to product. The occurrence of nodules, which are generally
nonvisible and asymptomatic, has been minimized through im-
proved methodology; if desired, they can be camouflaged via
the injection of HA or surgically excised.
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True inflammatory granulomas are rare (incidence <0.1%) and
have been reported with many currently available injectable fill-
ers. They can be addressed clinically with injections of steroids
and antimetabolites such as 5-FU and rarely recur after treatment.
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