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Background: Although the safety profile of hyaluronic acid fillers is favorable,
adverse reactions can occur. Clinicians and patients can benefit from ongoing
guidance on adverse reactions to hyaluronic acid fillers and their management.
Methods: A multinational, multidisciplinary group of experts in cosmetic med-
icine convened the Global Aesthetics Consensus Group to review the proper-
ties and clinical uses of Hylacross and Vycross hyaluronic acid products and
develop updated consensus recommendations for early and late complications
associated with hyaluronic acid fillers.

Results: The consensus panel provided specific recommendations focusing on
early and late complications of hyaluronic acid fillers and their management.
The impact of patient-, product-, and technique-related factors on such reac-
tions was described. Most of these were noted to be mild and transient. Serious
adverse events are rare. Early adverse reactions to hyaluronic acid fillers include
vascular infarction and compromise; inflammatory reactions; injection-related
events; and inappropriate placement of filler material. Among late reactions
are nodules, granulomas, and skin discoloration. Most adverse events can be
avoided with proper planning and technique. Detailed understanding of facial
anatomy, proper patient and product selection, and appropriate technique can
further reduce the risks. Should adverse reactions occur, the clinician must be
prepared and have tools available for effective treatment.

Conclusions: Adverse reactions with hyaluronic acid fillers are uncommon.
Clinicians should take steps to further reduce the risk and be prepared to treat
any complications that arise. (Plast. Reconstr. Surg. 137: 961e, 2016.)

The market size for these products is expand-

onsurgical techniques with hyaluronic
Nacid fillers to rejuvenate and/or address

disharmonies deliver safe, effective, and
reproducible aesthetic results. They allow for the
correction of rhytides, folds, and volume deficits
in response to age-related changes or disease.
Since their addition to the American Society for
Aesthetic Plastic Surgery survey of clinicians (i.e.,
dermatologists, otolaryngologists, and plastic sur-
geons) in 2004, hyaluronic acid injections have
become the second most popular nonsurgical
cosmetic procedure after botulinum toxin treat-
ment. In 2014, over 1.6 million procedures were
performed with hyaluronic acid fillers.'
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ing dramatically. Although the safety profile of
hyaluronic acid fillers is very favorable, adverse
reactions can occur, and their number may rise
as the numbers of indications and procedures
increase and treatment paradigms evolve, includ-
ing the use of larger volumes and layering tech-
niques, new classes of products, and long-term
repeated treatment.

CONSENSUS OBJECTIVES AND
METHODOLOGY

The evolution in aesthetic medicine necessi-
tates updated clinical recommendations to guide
patient assessment and treatment with hyaluronic
acid fillers. Specific areas to be addressed in this
consensus include the following:

* Diagnosis and classification of hyaluronic
acid filler reactions.
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® Strategies to avoid and mitigate associated
undesirable sequelae.
Treatment of established complications.
Factors affecting the occurrence of adverse
reactions.

In January of 2014, a multinational, multidis-
ciplinary group of 16 experts in aesthetic medi-
cine, including plastic surgery, dermatology, facial
plastic surgery, and oculoplastic surgery (the
“consensus panel”), convened the Global Aes-
thetics Consensus Group to review the properties
and clinical uses of onabotulinumtoxinA (Botox
Cosmetic; Allergan, Inc., Irvine, Calif.) and hyal-
uronic acid fillers, with a focus on Hylacross and
Vycross products (Allergan), and to develop
updated consensus recommendations for early
and late complications associated with hyaluronic
acid fillers (Table 1). The methodology for deter-
mining consensus involved grading statements
and opinions developed during the conference
(i.e., grade A=recommended, grade B = reasonable
choice, grade C=notfully established, and grade D =
not recommended), with consensus defined as two-
thirds of polled panel members selecting a specific
consensus grade. The minimum number of polled
faculty was 11 (constituting a quorum). If no state-
ment/opinion grade reached the two-thirds level,
results were reported as “no consensus reached.” In
addition, statements and expert opinion supported
by a majority (but less than two-thirds) of the panel
were framed as “position statements.”

The specific recommendations and position
statements presented in this article represent the
panel’s expert opinion based on their collective

Table 1. Classification of Soft-Tissue Filler
Complications by Onset of Adverse Event

Early reactions
Vascular infarction /soft-tissue necrosis
Inflammatory reactions (acute/chronic)
Infection
Allergic reactions/ hypersensitivity
Injection-related events
Pain
Ecchymosis
Erythema
Bruising
Bleeding
Inappropriate/superficial placement
Distant spread
Late reactions
Inflammatory reactions (acute/chronic)
Infection
Granuloma (typically chronic)
Differential diagnosis
Nodules
Dyspigmentation
Displacement of hyaluronic acid filler material
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clinical experience and published data regarding
adverse reactions with hyaluronic acid fillers in
the cosmetic setting.

COMPLICATION MANAGEMENT IS
THE LARGEST UNMET NEED WITH
HYALURONIC ACID FILLERS

When used appropriately, hyaluronic acid fill-
ers are associated with a very low rate of adverse
reactions.”” However, these can arise, ranging
from minor and selflimited to severe complica-
tions requiring prompt treatment and close fol-
low-up. Therefore, in addition to having a clear
understanding of potential reactions caused by
the products, clinicians should know when and
how to intervene to manage the entire spectrum
of complications. Optimal complication manage-
ment remains an unmet need in the field of aes-
thetic medicine.

Patient-, Product-, and Technique-Related Factors

Clinicians must be mindful of patient-, prod-
uct-, and technique-related factors that can
impact the occurrence of adverse reactions. Some
anatomical areas, such as glabella, alar base, nose,
and temple are known to be associated with higher
risks of vascular complications.”” In addition,
patient history may be a pertinent factor in the
emergence of adverse reactions.

Relevant productrelated factors include the
concentration and rheologic properties of the
filler, and the manufacturing processes (e.g.,
purification). The clinician has control over injec-
tion technique—specifically, the depth, volume,
speed, and accuracy of injection. In this context,
the panel stressed that all clinicians performing
injections should have a thorough knowledge of
facial anatomy.

Impact of a Changing Treatment Landscape

The injection of larger volumes of hyaluronic
acid may affect the occurrence of foreign-body
reactions (e.g., in response to filler components,
bacterial proteins). Hyaluronic acid is derived
from a fermentation of bacteria, which may be
a source of impurities. Breakdown products of
hyaluronic acid fillers in vivo could likewise elicit
hypersensitivity reactions, and differences in
water-binding capacity among products could be
relevant to localized reactions such as pain and
swelling. The potential introduction of impurities
during production argues in favor of obtaining
hyaluronic acid fillers from reputable “main-
stream” manufacturers that ensure the quality of

source material and practice high manufacturing
standards.

The panel noted that long-term repeated
treatment with hyaluronic acid fillers is increas-
ing in clinical practice. Theoretically at least, this
poses a possible increased risk of antibody for-
mation. However, hyaluronic acid is a naturally
occurring polysaccharide that exhibits no species
or tissue specificity,'”" and clinical experience
and study data support the safety of retreatment.'?
Biocompatibility data provide some reassurance
regarding long-term exposure to the cross-linker
4-butanedioldiglycidyl ether in some hyaluronic
acid filler products.'*!*

Increased risk of biofilm formation is another
potential consequence of long-term treatment.
Biofilms consist of densely packed communities
of bacteria surrounded by secreted polymers.'>'®
These quiescent communities may become acti-
vated on repeated treatment. The surface area of
product (large bolus), longevity of product,'®!
and inadequate sterile technique are other fac-
tors hypothesized to play a role in biofilm devel-
opment. In the panel’s opinion, hyaluronic acid
fillers have a low incidence of biofilm formation,
although the relative risk may vary by filler, and
the risk may be increased if the product is placed
in the presence of a previously injected perma-
nent filler.

AVOIDING AND MINIMIZING
COMPLICATIONS

Patients should know that a small risk of
complications exists with all dermal fillers. Writ-
ten, informed consent should always be obtained
before treatment. Although the risk of adverse
reactions cannot be eliminated, the panel iden-
tified a number of steps that may decrease their
occurrence (Table 2). The panel further advised
injectors to assemble a “tool kit” for the manage-
ment of complications should they arise (Table 3).

General Principles

Insufficient experience is a contributory factor
in the development of complications.' Clinicians
should seek appropriate product selection and
practice proper techniques to minimize adverse
reactions. Clinicians performing injections should
have a thorough knowledge of injection-related
anatomy and, before treatment, elicit a full history
of previous cosmetic procedures to determine
whether relative or absolute contraindications
exist. Specifically, the clinician should query the
patient regarding previous complications with
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Table 2. Strategies to Minimize the Risk of Adverse
Reactions with Hyaluronic Acid Fillers

Know injection anatomy

Beware of “danger” areas

Aspirate before injecting

Slowly inject with the least amount of pressure possible

Move tip with delivery of product

Incrementally inject 0.1 to 0.2 ml of product

Use small syringe to deliver precise aliquots

Use small needle to slow injection speed

When indicated, use blunt microcannulas

Carefully consider the patient’s medical history

Stop injecting if resistance is encountered or the patient
experiences pain/discomfort

Always monitor the patient

Table 3. Components of the Tool Kit for Managing
Hyaluronic Acid Filler Complications

Hyaluronidase*
Steroids
Oral
Intralesional
Antibioticst
Antiviral agents
Topical nitroglycerin (1%)
Antihistamines
Aspirin 325 mg orally
Warm compresses
Bacterial culture kit
Phone numbers of prearranged referrals
(e.g., ophthalmologists, hyperbaric oxygen)

*See Figures 2 and 3 for recommended hyaluronidase schemas.
TSee Figure 3 for recommended antibiotic schemas.

dermal fillers, significant allergy, or other signifi-
cant medical conditions. The list of the patient’s
medications should be reviewed.

Product selection is important, as the safety
profiles of dermal fillers may vary." Importantly,
the physical and rheologic properties of the filler
should fit the intended intervention. For exam-
ple, products with a higher elastic modulus (G”)
are not recommended in delicate areas such as
the tear trough.

Hyaluronic acid fillers can be delivered safely
and efficaciously by either cannula or needle if
used appropriately. However, the panel recom-
mended that needles be used with caution in areas
prone to vascular complications. The use of blunt
cannulas may be more appropriate in these regions.
However, the panel stressed that no single injection
technology is completely safe. Operator technique
is more important with regard to safety (Table 2).

The validity of anterograde and retrograde
injections was recognized by the panel, and it was
strongly recommended that clinicians aspirate
with a needle or cannula before injection, espe-
cially in high-risk areas. However, although posi-
tive aspiration is sufficient reason to remove the
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instrument and reposition, clinicians should not
rely on negative aspiration to rule out the risk of
intravascular injection.

PREVENTION AND TREATMENT OF
EARLY COMPLICATIONS

Pretreatment Antisepsis and Prophylaxis

The panel recommended that the treatment
area be cleansed with appropriate antiseptic and
the patient’s skin be free of makeup, which should
also be avoided following treatment. Evidence
supporting specific skin preparation is lacking,
and alcohol swab preparation pads are commonly
used. General guidelines for reduction of health
care—associated infection include effective skin
antisepsis using 2% chlorhexidine gluconate in
70% isopropyl alcohol.**! Disposable nonsterile
gloves and sterile dressing trays and drapes® are
inexpensive and contribute to a hygienic work
area as well.

To avoid triggering recurrent herpetic out-
breaks, the panel recommended antiviral prophy-
laxis in patients with a history of herpes infection
when injections into vulnerable areas are planned.
Injections should be delayed in patients with
active herpes lesions until their complete resolu-
tion (Table 4).

Vascular Infarction and Compromise

Intravascular injection of filler substances
can lead to devastating side effects, such as tissue
necrosis and vision loss. (Note: vascular infarc-
tion can resemble herpetic outbreaks, and they
may be confused.) Vascular accidents are best
avoided with knowledge of vascular anatomy
(Fig. 1), adequate training, and appropriate tech-
nique. Several sources in the literature describe
strategies for diminishing this risk.%” Precautions
include aspiration before injection, slow injection
with minimal pressure, and delivery of material at
different points and in small volumes per pass. It
is important to keep the needle moving. Use of
small needles have been advocated by some mem-
bers of the panel and blunt microcannulas have
been advocated by others.

An algorithm for the treatment of intravascular
injection is presented in Figure 2. The consensus
includes immediate cessation of the injection, hyal-
uronidase, and massage (with warm compresses if
appropriate). Hyaluronidase should be injected
immediately and used daily in liberal doses where
signs and symptoms are present (e.g., livedo reticu-
laris-like appearance, pustulation, well-demarcated
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Table 4. Global Aesthetics Consensus Group Recommendations and Position Statements for Management of
Complications with Hyaluronic Acid Fillers

Recommendation
or Position
Statement Statement
Hyaluronic acid fillers have an extremely good safety profile compared with other types of fillers; however, PS
the treatment landscape is changing, which may impact the risk of reactions.
Techniques are evolving with the use of larger volumes and new products, which has implications for PS
patient selection, operator technique, and product selection.
Patients should be made fully aware that a small risk of complications exists with hyaluronic acid fillers. CR
Clinicians should elicit a full history of previous cosmetic surgery and procedures and determine whether CR
relative or absolute contraindications exist based on clinical judgment.
The patient’s skin should be free of makeup before treatment with hyaluronic acid filler and the treat- CR
ment area should be cleansed with appropriate antiseptic. It is generally advisable not to apply makeup
to the treatment area following treatment with hyaluronic acid filler.
Patients with active infection in the treatment region should not be treated. CR
Herpes prophylaxis with an antiviral agent is recommended in patients with a history of herpes infection. CR

Patients with a history of severe cold sores (HSV) should be prescribed antiherpes medication prophy-
lactically before treatment when injections in vulnerable areas are planned.
Practitioners should use clinical judgment in advising patients to temporarily discontinue immune modula- CR
tors, anticoagulants, and/or drugs or supplements with anticoagulant properties before treatment with hya-
luronic acid fillers. Anticoagulation should not be ceased without consultation with the treating physician.

Following treatment with a hyaluronic acid filler, it is generally advisable to avoid strenuous exercise CR
(heart rate >100 bpm) for 24 hr to reduce the risk of posttreatment complications.

No single injection technology (needle, cannula) ensures complete safety. PS

The applicability and validity of anterograde and retrograde injection techniques are recognized. CR

Blunt cannulas were more recommended by the panelists in vascular complication areas. PS

Aspiration before injection has been suggested as a strategy to prevent vascular occlusion, especially in CR

high-risk areas (e.g., glabella). However, clinicians should not rely on negative aspiration to rule out the
risk of intravascular injection.

Hyaluronic acid fillers should be injected slowly under low pressure with the needle or cannula constantly CR
moving.
Strategies to minimize the risk of complications with hyaluronic acid fillers include the following: CR

Know injection anatomy

Aspirate before injecting in higher risk areas
Slowly inject with the least amount of pressure
Move tip with delivery of product
Incrementally inject 0.1-0.2 ml of product
Use a small syringe to deliver precise aliquots
Use a small needle to slow injection speed
Use blunt microcannulas

Apply proper patient selection criteria

Stop injecting if resistance is encountered or the patient experiences pain/discomfort
Always monitor the patient

In cases of intravascular occlusion, hyaluronidase should be injected where signs and symptoms are CR
present (e.g., livedo reticularis-like appearance) and where the vasculature appears compromised.
In cases of intravascular occlusion, a minimum of 200-300 U of hyaluronidase spread over the entire area of CR

impending necrosis should be injected and repeated daily (minimum of 2 days) until signs of permanent
necrosis or reestablished blood flow appear. A larger dose should be used if needed (doses of 500-1500 U
were suggested), because the consequence of inadequate dosing is tissue necrosis. Reassess every 24 hr.
Use of topical nitroglycerin (1%) paste may be an advantage in cases of arterial obstruction. CR
Appropriate hyaluronidase dosage in cases of nonintravascular obstruction include: CR
<2.5 mm area: 10-20 U, single injection point; repeat injection if required.
2.5 mm-1 cm: 2—4 injection points with 10-20 U per injection point; repeat injection if required.
If clinical indications of infection are present, hyaluronidase should not be injected unless the patient CR
is on antibiotic treatment already or intravascular occlusion is suspected, in which case hyaluronidase
should be started immediately.
The incidence of biofilm creation is low with hyaluronic acid fillers. PS
Antibiotic therapy should be prescribed initially in the presence of signs/symptoms of acute infection, CR
and clinical judgment should inform subsequent decision to save the implant for aesthetic correction or
inject hyaluronidase to avoid recurrence of infection.

Opvert and covert infection should be ruled out before injection of steroids. CR

For acute early infections, appropriate empiric antibiotic treatment can include amoxicillin plus CR
clavulanate, or cephalexin, or ciprofloxacin (in case of penicillin allergy).

For late inflammatory nodules or granuloma, possible empiric antibiotic therapy includes clarithromycin CR
plus moxifloxacin, or ciprofloxacin, or minocycline.

Practitioners may consider use of an oral steroid when medically appropriate (e.g., after antibiotic CR

treatment in cases of multiple chronic cold nodules).

CR, Consensus Recommendation (agreed on by at least two-thirds of panel members); PS, Position Statement (agreed on by a majority, but less
than two-thirds, of panel members); HSV, herpes simplex virus.
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Fig. 1. Schematic drawing of anatomy, distribution, and connections between the ophthalmic
and facial arterial systems. (Used with permission from Lazzeri D, Agostini T, Figus M, Nardi M,
Pantaloni M, Lazzeri S. Blindness following cosmetic injections of the face. Plast Reconstr Surg.

2012;129:995-1012.)

erythema, pain on injection or in the days follow-
ing) and wherever the vasculature appears com-
promised, not only at the site of injection (“flood
the field”). A recent bench study supports injection
of hyaluronidase diffusely into ischemic tissue.*® As
hyaluronidase is useful in the management of many
complications that may arise from hyaluronic acid
fillers, clinicians should always have it readily avail-
able if permitted by local regulatory or legal statutes.
However, injectors should always bear in mind the
possibility of allergic reactions following its use.**
For intravascular infarction, the panel recom-
mended injection of a minimum of 200 to 300 U
of hyaluronidase (spread over the entire area of
impending necrosis), repeated daily for a mini-
mum of 2 days until signs of permanent necro-
sis or reestablished blood flow appear. Doses up
to 1500 U were suggested if needed, because
the consequence of inadequate dosing is tissue
necrosis. The patient should be reassessed every
24 hours. If infection arises, antibiotic therapy
should be started immediately. Use of topical
nitroglycerin (1%) paste is also recommended
in cases of obstruction (Table 4). Other strate-
gies (without proven efficacy) include systemic
or topical steroids, aspirin, low-molecular-weight
heparin, hyperbaric oxygen, and intravenous
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prostaglandins. Measures to improve retinal per-
fusion described in the literature (albeit with lim-
ited success) include immediate ophthalmologic
consultation, ocular massage, timolol eye drops,
hyperbaric therapy/oxygen, diuretics, systemic
and topical corticosteroids, anticoagulation, and
needle decompression of the anterior chamber.’

Allergic Reactions/Hypersensitivity

Treatment of hyaluronic acid filler—-related
hypersensitivity depends on severity. In many cases,
it may be self-limiting and resolve spontaneously
after a few hours or days. Swelling may respond
to antihistamines if mast cell-mediated. Oral ste-
roids are the mainstay of treatment for persistent
edema or edema that does not respond to antihis-
tamines. Rapidly progressing angioedema should
be considered a medical emergency because of
possible airway obstruction. Delayed hypersensi-
tivity reactions usually resolve without sequelae,
but depending on the presentation, oral steroid
treatment may be required.>’ If possible, the aller-
gen should be removed.

Early Acute Infection

The panel recommended a hierarchy or
sequence of treatment options for early acute
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Suspected intravascular

injection
Local pain Orbital pain
Discoloration Visual
B;::ic:i':;g disturbance
Stop injection :
Hyaluronidase Immediate
(200-300 U QD) ophthalmology
Warm compresses consultation
Massage
Consider hyperbaric O,
Consider topical nitroglycerin
| Ocul
cular massage
f "Frequent D Timolol drops
ollow-up (QD) Diuretics (IV)
| Corticosteroids (IV/PO)
’ ’ Vasodilators
Hyperbaric O,
Complete Necrosis Needle decompression of
recovery slough anterior chamber

[

Surgical
debridement

Total wound care
Antibiotics (PO/IV)

QD, once daily; IV, intravenous; PO, per os.

Fig. 2. Algorithm for treatment of suspected intravascular injection with der-
mal filler. QD, every day; O,, oxygen; IV, intravenous ; PO, per os (orally).

infections, as follows: antibiotics (empiric), then
consider hyaluronidase, then consider steroids.
An algorithm for the treatment of mild to mod-
erate early and late complications is presented in
Figure 3.

Antibiotic therapy should be prescribed if signs
or symptoms of acute bacterial infection are pres-
ent; clinical judgment should guide subsequent
decisions to save the implant for aesthetic correction
or inject hyaluronidase to avoid recurrence of infec-
tion. A multiprong approach using both antibiotics
and antiviral agents is reasonable when the cause is
uncertain and laboratory support is lacking.?

Culture-directed antibiotic selection is
impractical for initial therapy. The recom-
mended initial empiric therapy for both fluc-
tuant and nonfluctuant infections includes
amoxicillin plus clavulanate, or cephalexin, or in
the case of penicillin allergy, ciprofloxacin. For
abscesses, incision and drainage or aspiration

remains the tenet of proper surgical treatment.
If empiric antibiotic therapy is unsuccessful, cul-
ture-directed therapy should be considered. Sub-
sequent use of hyaluronidase may be considered
when the infection is quiescent. If infection is
clinically present, hyaluronidase should only be
injected in association with antibiotic treatment
to avoid spreading the infected material. Overt
and covert infection should be ruled out before
injection of intralesional steroids is considered
for inflammatory nodules.

Injection-Related Events

Appropriate injection techniques help limit
the risk of adverse reactions and contour irregu-
larities.® Increased dissection of the subepidermal
plane may be related to local adverse events®;
however, in the panel’s opinion, there is insuffi-
cient evidence to conclude that a specific modal-
ity is associated with more complications.
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Early Late
complications complications
— Small gauge
BBIrm;l'ng Slow injection
Eede ing Avoid exercise (24 hr)
ema Cold compresses
Lumping Displacement — Hyaluronidase*
Superficial || Hyaluronidase*
placement Massage
Tyndall effect

Inflammatory nodule
Early acute - or granuloma
infection Non-mﬂzmlmatory |
nodule - =
I Empiric antibiotics*
Consider antibiotics* Hyaluronidase (for HA)
Hyaluronidase (for HA) I&D (fluctuant nodule)
Fluctuant fl Excision Steroid (granuloma)
abscess Nonfluctuant Epee: gl
I
I |
I1&D or aspiration P I
Empiric E':an_c * _| No improvement No improvement I
antibiotics antibiotics Recovery
— ]
Possible Possible
biofilm biofilm
R No fibrosis
ecovery | improvement [
Culture
[ antibiotics Culture
antibiotics
Culture | | Consider excision
antibiotics (granuloma)

HA, hyaluronic acid; I1&D, incision and drainage.

*Recommended hyaluronidase | TRecommended empiric $Recommended empiric
schema: antibiotic therapy: antibiotic therapy:
e <2.5mm area: 10 to 20U «  Amoxicillin + clavulanate or » Clarithromycin 500 mg +

single injection; repeat moxifloxacin 400 mg twice

« Cephalexin or

injection if required daily for 10 days or
« Ciprofloxacin 750 mg twice
¢« 25mmtolcm:2to4 « Ciprofloxacin 500 to 750
daily for 1 week (if
injection points with 10 to mg twice daily for 2 to 4
penicillin allergy)
20 U per injection point; weeks or
Both antibiotic and antiviral
repeat injection if +  Minocycline 100 mg once
therapy are reasonable options
required daily for 6 months

when etiology is uncertain

Fig. 3. Algorithm for treatment of early and late mild to moderate complications following dermal filler injections. HA,
hyaluronic acid; I&D, incision and drainage. (Algorithm based on Global Aesthetics Consensus Group recommenda-
tions and literature sources: Ozturk CN, Li Y, Tung R, Parker L, Piliang MP, Zins JE. Complications following injection of
soft-tissue fillers. Aesthet Surg J. 2013;33:862-877; Funt D, Pavicic T. Dermal fillers in aesthetics: An overview of adverse
events and treatment approaches. Clin Cosmet Investig Dermatol. 2013;6:295-316; and Bailey SH, Cohen JL, Kenkel JM.
Etiology, prevention, and treatment of dermal filler complications. Aesthet Surg J. 2011;31:110-121.)
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To help minimize bruising and bleeding,
practitioners should use clinical judgment in
advising patients to temporarily discontinue
immune modulators, anticoagulants, and/or
drugs or supplements with anticoagulant prop-
erties before treatment. (Note: anticoagulation
should not be discontinued without consultation
with the treating physician.) Injections are only
relatively contraindicated in patients taking ther-
apeutic anticoagulants, as meticulous slow-injec-
tion technique using small needles/cannulas and
immediate prolonged pressure will limit bruising.

Following treatment, it is generally advisable
to avoid strenuous exercise for 24 hours to reduce
the risk of bruising and swelling. Other steps
include using the smallest gauge needle practi-
cable or blunt cannulas, slow injection of small
aliquots, avoiding reinjections in the same areas
to avoid lidocaine-induced vasodilatation, and
limiting the number of transcutaneous puncture
sites. Immediate application of pressure rather
than cold therapy remains the mainstay of bruis-
ing prevention; however, cold compresses may be
used.” Some panel members noted use of pulse
dye laser if bruising appears.®

Inappropriate Placement

Lumps, asymmetries, or contour deformities
occurring in the early posttreatment period may
respond to massage. Needle aspiration or mini-
mal stab wound incision with evacuation may be
options. A benefit of hyaluronic acid fillers is that
irregularities can be reversed with hyaluronidase, a
feature that fillers of other types do not share.>"%
However, considering the risk of possible allergic
reactions, its use should be limited. Appropriate
technique will allow use of the enzyme in emer-
gencies only. The panel recommended the follow-
ing hyaluronidase schema:

® Less than 2.5-mm area: 10 to 20 U single
injection; repeat injection if required.

e Area of 2.5 mm to 1 cm: two to four injec-
tion points with 10 to 20 U per injection
point; repeat injection if required.

However, the panel indicated that physicians
should use clinical judgment while the dosage is
titrated to effect. Indeed, the units of hyaluroni-
dase required to dissolve a given amount of hyal-
uronic acid also depend on the product itself. Not
all hyaluronic acids on the market respond equally
to hyaluronidase.” Treatment of edema and of
the Tyndall effect, which may follow lower eyelid
applications, consists of injecting hyaluronidase

into the surrounding tissue followed by gentle
massage. The schema above can guide dosing.
Only modest pressure should be applied to dis-
perse hyaluronidase over the area.

TREATMENT OF LATE COMPLICATIONS

Displacement

Displacement of hyaluronic acid filler prod-
ucts, mainly caused by intramuscular placement,
can also be treated with hyaluronidase using the
same schema above.”

Late Chronic Infections

In the opinion of the panel, asequence of treat-
ment options similar to that in early acute infec-
tion should be followed: antibiotics (empiric),
then hyaluronidase, then steroids. Appropriate
antibiotic treatment includes a third- or fourth-
generation cephalosporin (e.g., cefixime).

Inflammatory Nodules or Granuloma

Sclafani and Fagien advise incision and drainage
and antibiotic treatment of fluctuant nodules,’ and
empiric antibiotic therapy followed by reevaluation
for nonfluctuant nodules; if there is no improve-
ment, biopsy and culture are indicated. The panel
recommended the following empiric antibiotic
schema: clarithromycin 500 mg plus moxifloxacin
400 mg twice daily for 10 days, or ciprofloxacin 500
to 750 mg twice daily for 2 to 4 weeks, or minocy-
cline 100 mg once daily for 6 months.

Culture should guide subsequent antibiotic
selection. If no diagnosis is made, addition of a
macrolide should be considered for an additional
2 to 4 weeks. Once signs of infection subside, con-
sider hyaluronidase and a steroid.

Granulomatous reactions to hyaluronic acid
fillers can be treated with hyaluronidase with the
dosing described as above. Empiric antibiotic
therapy should be considered. Granulomas may
respond to oral or intralesional steroids after
infection is ruled out or quiescent. An intrale-
sional steroid may be used in combination with
hyaluronidase. In cases of repeated failure of
other therapies, surgical excision is the treatment
of choice for foreign-body granuloma. The lit-
erature also contains description of laser-assisted
evacuation of filler material and inflammatory
and necrotic debris of granulomata.®

Noninflammatory Nodules

Strategies for the treatment of noninflam-
matory nodules include removal of the causative
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agent and consideration of empiric antibiotic
treatment. Short-term temporary measures such
as a steroid may be appropriate in limited clinical
circumstances.

The panel stressed the importance of clini-
cal judgment in selecting suitable treatment
approaches. For example, hyaluronidase was con-
sidered an appropriate option for a single cold
nodule of 3 months’ duration. For multiple cold
nodules of similar duration, the panel considered
a course of antibiotic therapy for several weeks fol-
lowed by hyaluronidase as the most appropriate
approach. Use of short-term systemic steroids was
also discussed by some panelists.

OVERALL SUMMARY AND
CONCLUSIONS

Because hyaluronic acid fillers are mini-
mally immunogenic and can be enzymatically
degraded by hyaluronidase, they have become
the most common of the temporary fillers on
the market. Hyaluronic acid dermal fillers are
today established as the preferred material for
minimally invasive cosmetic interventions. How-
ever, early and late complications ranging from
minor to severe can occur with hyaluronic acid
fillers, and the risk profile may be changing as
the treatment landscape evolves. Optimal com-
plication management remains an unmet need
in the field of aesthetic medicine. The cosmetic
physician should be suitably experienced to
select and use hyaluronic acid fillers. As such,
they should have a detailed understanding of
facial anatomy, practice appropriate patient and
product selection, and possess knowledge of cor-
rect preparation and injection techniques. Most
adverse events are avoidable with proper plan-
ning and technique. Should adverse reactions
occur, the clinician should have the tools avail-
able and be prepared to confidently treat them.
Proper preparations for emergencies should
reduce the severity of adverse outcomes associ-
ated with injection of hyaluronic acid fillers in
the cosmetic setting.

Massimo Signorini, M.D.
Via Solferino 22
Milano 20121, Italy
maxplast@libero.it
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APPENDIX: GLOBAL AESTHETICS CONSENSUS
GROUP

The Global Aesthetics Consensus Group comprises
the following faculty members: André Vieira Braz, M.D.,
dermatology, Rio de Janeiro, Brazil; Jean D. A. Car-
ruthers, FR.C.S.(C), FR.C.Ophth., ophthalmology,
Vancouver, British Columbia, Canada; Koenraad L.
De Boulle, M.D., dermatology, Aalst, Belgium; Steven
Fagien, M.D., ophthalmic plastic surgery, Boca Raton,
Fla.; Greg |. Goodman, M.D., dermatology, Carlton,
Victoria, Australia; Soo-Keun Lee, M.D., Ph.D., derma-
tology, Seoul, Republic of Korea; Steven Liew, M.B.B.S.,
plastic surgery, Sydney, New South Wales, Australia;
Gary Monheit, M.D., dermatology, Birmingham, Ala.;
Hervé Raspaldo, M.D., facial plastic surgery, Cannes,
France; Rod J. Rohrich, M.D., plastic surgery; Dallas,
Texas; Gerhard Sattler, M.D., dermatology, Darmstadt,
Germany; Massimo Signorini, M.D., plastic surgery,
Milan, Italy; Hema Sundaram, M.D., dermatology,
Rockuville, Md.; Arthur Swift, M.D., C.M., plastic sur-
gery, Montreal, Quebec, Canada; Ada R. Trindade de
Almeida, M.D., dermatology, Sao Paolo, Brazil; and
Yan Wu, M.D., Ph.D., dermatology, Beijing, People’s
Republic of China.
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