Eventos adversos do acido hialuronico
injetavel

Adverse events in injectable hyaluronic acid

RESUMO

Nos tltimos anos, o uso de preenchedores para tratamento de ritides e aumento do volu-
me facial cresceu consideravelmente. Ha atualmente diferentes tipos de preenchedores,
divididos em temporarios, semipermanentes (permanéncia de no minimo 18 meses no
tecido) e permanentes, também classificados conforme a composi¢io do material (colage-
no, acido hialurdnico, dcido polilitico, polimetilmetacrilato, hidroxiapatita); o dcido hialu-
ronico pode ser sintético ou de origem animal. Dos diversos produtos, o icido hialuroni-
co (preenchedor reabsorvivel, temporario) tem sido um dos mais utilizados. Ainda nao ha
disponivel no mercado substancia ideal, pura e livre de efeitos colaterais.

O objetivo do trabalho é auxiliar o reconhecimento dos efeitos colaterais com uso de
preenchedor a base de icido hialurdnico. Isso permite diagndstico e tratamento precoces,
diminuindo a morbidade e sequelas dos pacientes.

Palavras-chave: icido hialurdnico; erup¢io por droga; administracdo cutanea.

ABSTRACT

The use of fillers for treatment of rhytids and facial volume enlargement has grown considerably in recent
years. The various filler types used currently can be classified into temporary, semi-permanent (perma-
nence of at least 18 months in the tissue) and permanent. Fillers can also be classified according to their
composition (collagen, hyaluronic acid, polylactic acid, polymethylmethacrylate, hydroxyapatite).
Moreover, the hyaluronic acid may be of synthetic or animal origin. Hyaluronic acid (temporary resor-
bable filler) has been one of the most frequently used substances. There is no ideal, pure and commer-
cially available substance that is free of side effects. This study evaluates the side effects of using hyalu-
ronic acid-based fillers in order to enable early diagnosis and treatment, and reduce morbidity and seque-
lae among patients.

Keywords: hyaluronic acid; drug eruptions; administration, cutaneous.

INTRODUCAO

Cutaneous fillers are used to treat rhytids, correct atroph-
ic scars and minor skin defects, and to improve facial contours.
Ideally, the substances contained in those products should pro-
duce good cosmetic results, belong lasting, stable and safe, and
cause no (or minimal) complications. Of the current commer-
cially marketed fillers, hyaluronic acid (HA) best meets these cri-
teria, however it presents some side effects that should be stud-
ied and identified by the physician carrying out the procedure.

HA is present in the extracellular matrix of connective
tissues, synovial fluid, aqueous and vitreous humors. In the skin,
it forms the elastoviscous fluid matrix that envelops collagen and

259

Continuing
Medical
Education

-
-
J GoMAL o

& Nt‘,

¥ cm;

.

s54

0’

Mg.ce

Authors:
Elisete Isabel Crocco’
Renata Oliveira Alves?
Cristina Alessi®

Assistant Dermatologist Physician;
Coordinator, Acne and Cosmetic
Dermatology, Irmandade da Santa
Casa de Misericordia de Sao Paulo -
Sao Paulo (SP), Brazil

Dermatologist Physician, currently
pursuing advanced studies at the
Dermatology Department, Irman-
dade da Santa Casa de
Misericérdia de Séo Paulo
Dermatologist Physician, Sdo Paulo (SP)

~

w

Correspondence:

Dra. Elisete Isabel Crocco
Av.Macuco,726/cj2001 — Moema
Cep: 04523-001, Séo Paulo - SP, Brazil
E-mail: elisete@elisetecrocco.com

Received on: 27 April 2012
Approved on: 2 August 2012

This study was carried out at the
Irmandade da Santa Casa de
Misericérdia de Sao Paulo - Sdo Paulo
(SP), Brazil.

Financial support: None
Conflict of interest: None

Surg Cosmet Dermatol 2012;4(3):259-63.



260 Crocco El, Alves RO, Alessi C

elastic fibers and intercellular structures. Its concentration in the
skin decreases with age, resulting in decreased local hydration
and a general loss of volume, leading to rhytids formation.

Injectable HA is composed of polysaccharides and gly-
cosaminoglycans, and is non-permanent, with an average dura-
tion of six months."”” The products available on the market —
which may or may not be combined with an anesthetic (lido-
caine) in the vial —can also be classified as either biphasic or
monophasic.”

Injectable HA’s molecules have a simple structure, high
molecular weight, and high attraction to water (hydrophilic).
Stabilization of HA through the crosslinking technique aims to
increase its duration. Molecules that crosslink to HA produce
more stable macromolecules (which are water insoluble and
present less reabsorption) but are equally biocompatible (their
affinity to water remains unchanged and they form a three-
dimensional network in the dermis). * Given that the higher the
crosslinking level, the lower the substance’s hydrophilic proper-
ty (and thus its effectiveness), the optimum level must be calcu-
lated.* The most commonly used substances in this technique
are divinyl sulfone and butanediol-diglycidyl-ether; the addition
of those products to HA is thought to be correlated to allergic
reactions in some patients.’

After being injected into the skin, HA is metabolized
into carbon dioxide and water and then eliminated through the
liver.®

The sources of industrialized HA can be divided into
two categories. Animal-derived HA originates from the dermis
of cocks’ combs, and is purified and chemically linked with
divinyl sulfone.” Synthetic HA is formulated from the bacterial

fermentation of Streptococcus spp"*

(HA chains are chemically
stabilized by cross-linking epoxides). *

Synthetic HA is marketed as a thick, non-particulate,
colorless gel in syringes with needles and can be stored at room
temperature. It does not require skin testing prior to use.

HA is approved for rhytids and furrow corrections, how-
ever it 1s used for various purposes. It is routinely used to cor-
rect nasolabial folds, increase the volume of the lips, dark cir-
cles’ infraocular grooves, and to rejuvenate the periauricular
region.’ Its use in the glabella is rarely recommended due to the
higher incidence of necrosis in that region, which is linked to
local compression or intra-arterial injection into the supra-
trochlear artery and its branches.” The area with the second
greatest risk of necrosis is the nasal wing (occlusion of the angu-
lar artery and limited collateral circulation to irrigate the
ischemic region).® Other indications, such as acne scar correc-
tion, facial volumizing to correct the loss of fat pads due to
aging or post-traumatic loss of subcutaneous tissue, and increase
in the volume of the back of the hand for rejuvenation, are also
mentioned in the literature.

The dermatologist should evaluate each patient individ-
ually prior to the procedure, conduct a thorough interview
(assessing allergy and medication history), assess risks and bene-
fits, and discuss the patient's expectations. If possible, always
request patients to sign a consent term and take pictures before
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and after the HA application. Absolute contraindications for
cutaneous filling are pregnancy, breastfeeding, autoimmune dis-
eases, and immunodeficiency.5 When possible, discontinue anti-
coagulant and non-steroidal anti-inflammatory medications 7-
10 days before the procedure to avoid increased bleeding.’

This article reviews the side effects of HA-based cuta-
neous fillers published on PubMed from January 2001 to July
2011.There are few reports in the literature, probably due to the
fact that HA adverse eftects are not usually published and have
a frequency of less than 2% in the literature.

SIDE EFFECTS

Complications arising from the use of HA-based fillers
may result from inexperience, improper technique, or be inher-
ent to the product itself. Side effects can be classified as either
early or late.

EARLY SIDE EFFECTS
Erythema and Edema

These side effects are generally immediate and can be
observed in most cases. They occur due to local inflammation
(response to tissue injury) and the product’s hydrophilic proper-
ty. Multiple injections, thick material, and incorrect application
technique can also exacerbate these side effects.9 Ice must be
applied for 5-10 minutes and the head must be kept elevated.
Regression takes place within hours or at most after one or two
days.' Edema can be avoided or minimized with the use of anes-
thetics with epinephrine, cold compress, and a smaller number
of punctures in the skin.’

ECCHYMOSIS/HEMATOMA

These effects occur due to the perforation of small ves-
sels at the site of application or to the compression and second-
ary rupture of vessels. Immediate local compression should be
applied. There is a greater risk of high-volume bleeding if deep
vessels are ruptured. The application should be performed under
good lighting in order to improve visibility and avoid the per-
foration of vessels. It is important to note that fillers combined
with lidocaine cause vasodilation and may increase the risk of
local bleeding.” Improvement generally occurs in 5-10 days.
There is no impact on the outcome. In cases of profuse bleed-
ing, vessel cauterization may be necessary.”’

NECROSIS

Necrosis 1s a rare complication caused by local compres-
sion (overcorrection or intense inflaimmation) or accidental
intra-arterial injection (with vascular embolization). Published
cases describe necrosis in the angular artery (nasolabial region)
and supratrochlear artery (glabella) areas.*" In a retrospective
study with 28 patients with side effects, the glabella region pre-
sented an increased risk of tissue necrosis due to arterial occlu-
sion.8 Patients reported pain immediately after the procedure,
and the skin became pale a few hours later (due to ischemia),
later acquiring a bluish-gray hue. There was ulceration and local
necrosis within 2-3 days. There is no consensus on the optimal
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treatment in such cases, however it is important to keep the area
clean and to apply warm compresses and local massage to dis-
and 2%
Hyaluronidase injections, as early as possible —within the first 24

solve the embolus, nitroglycerin  ointment.*
hours after the procedure —are also administered to reduce the
damage caused by the necrosis.” In case of embolization, full
heparinization of the patient can be carried out.10 One case of
renal embolization was described.® Venous occlusions generally
occur later on and develop more slowly, with less local pain and

a bluish hue in the skin.?

INFECTION

Infection was reported in only two articles and was
probably caused by product contamination or inadequate
patient asepsis." It can be of bacterial or viral origin. There is a
case report on the reactivation of herpes simplex, however her-
pes prophylaxis is not usually carried out in this procedure.
There is one reported case of infection by Mycobacterium che-
lonae after the application of HA, however it was impossible to
determine whether the product or the application site was con-
taminated.">"

There is one case report of an extensive abscess in the
face that developed in the application path of the filler one
month after the procedure. The secretion culture evidenced
Enterococcus faecalis."""* Treatment was carried out by draining
the abscess and administering intravenous antibiotic therapy. The
authors believe that the contamination occurred due to poor
skin asepsis.

NODULES

Usually observed in the short or medium term, nodules
appear as whitish or normochromic papules, or nodules. Most
often, they occur as a result of improper application technique
(excessively superficial injection of HA).” The papules may
acquire a slightly bluish hue due to the Tyndall effect. The con-
dition can be treated with local massage, and oral corticosteroids
are recommended in extreme cases. The material can be surgi-
cally removed in severe cases. Fortunately, most cases resolve
spontaneously.’
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LATE SIDE EFFECTS
GRANULOMAS

Granulomas occur in 0.01-1% of cases from 6-24
months after the filler application.” They emerge as painless pal-
pable nodules in the path of the filler application.9,15 The for-
mation of foreign body granulomas was verified through
histopathological examination in all cases reported.9,15,16
Granulomas are believed to be caused by impurities in the
process of bacterial fermentation during the production of HA
rather than by hypersensitivity to the product.9,16 The treat-
ment of nodules is controversial. Hyaluronidase (in concentra-
tions ranging from 50U/mL10 150U/mL17) or intralesional
corticosteroid (triamcinolone injection at 5mg/mL) can be
applied.17 There was one report in which the surgical removal
of a granuloma was necessary.16

ALLERGIC REACTIONS

Allergic reactions are reported in 0.1% of cases, and usu-
ally star t3-7 days after the application of the product — howev-
er reactions can appear up to 1-6 months later. Clinically, there
is swelling, erythema, and hyperemia in the path of the applica-
tion.13 The treatments described include oral or intralesional
injections of corticosteroids.’

HYPERTROPHIC SCARS

Hypertrophic scars can develop at the puncture sites. The
patient in the reported case had a history of keloids, and was
treated with occlusive corticosteroids.'

CONCLUSION

Injectable HA has been one of the most performed pro-
cedures in recent years, and demand has been rising in derma-
tologic practices. HA is becoming increasingly safer, and com-
plications from its use are currently related primarily to the
application technique and inadequate asepsis of the skin.

The early identification of any complication, as well as
swift and decisive treatment, is key to preventing long-term
sequelae and improving the safety of the procedure. ®

Surg Cosmet Dermatol 2012;4(3):259-63.



262

Crocco El, Alves RO, Alessi C

REFERENCIAS

Requena L, Requena C, Christensen L, Zimmermann US, Kutzner H,
Cerroni L.. Adverse reactions to injectable soft tissue fillers.J Am Acad
Dermatol.2011;64(1):5-7.

Nast A, Reytan N, Hartmann V, Pathirana D, Bachmann F, Erdmann R,
Rzany B.. Efficacy and durability of two hyaluronic acid-based fillers in
the correction of nasolabial folds: results of a prospective, randomized,
double-blind, actively controlled clinical pilot study. Dermatol Surg.
2011;37(6):768-75.

Bowman PH, Narins RS. Hialinos e Técnicas de Preenchimento. In:
Carruthers J, Carruthers A. Técnicas de Preenchimento. New York:
Elsevier; 2005. p35-56.

Montedonico J, Queiros FW, Pousa CET, Paixdao MP, Almeida AEFI.
Fundamentos da Ritidoplastia. Surg Cosmet Dermatol. 2010;2(4):305-14.
Sénchez-Carpintero |, Candelas D, Ruiz-Rodrigues, R. Materiales de rel-
leno: tipos, indicaciones Y complicaciones. Actas Dermosifiliogr.
2010;101(5):381-393.

Matarasso SL, Sadick NS. Soft tissue augmentation. In: Bolognia JL,
Jorizzo JL, Rapini RP, editors. Dermatology. Philadelfia: Mosby;
2008.p.2369-79.

Kim DW, Yoon ES, Ji YH, Park SH, Lee BI, Dhong ES. Vascular complica-
tions of hyaluronic acid fillers and the role of hyaluronidase in manage-
ment. J Plast Reconstr Aesthet Surg.2011;64(12): 1590-5.

Park TH, Seo SW, Kim JK, Chang CH. Clinical experience with Hyaluronic
acid-filler complications.J Plast Reconstr Aesthet Surg.2011;64(7):892-97.

Surg Cosmet Dermatol 2012;4(3):259-63.

La Glenne E. Letter to the editor: in response to: case report: episodes
of angioedema of the face with nodules and foreign body granulomas
two years after infection of a product for filing wrinkles: New-Fill pro-
bably the responsible agent. Nouv Dermatol. 2004;23:223-4

Kang MS, Park ES, Shin HS, Jung SG, Kim YB, Kim DW. Skin necrosis of
the nasal ala after injection of dermal fillers. Dermatol Surg.
2011;37(3):375-80.

Rousso JJ, Pitman MJ. Enterococcus faecalis complicating dermal filler
injection: a case of virulent facial abscesses. Dermatol Surg.
2010;36(10):1638-41.

Junkins-Hopkins JM. Filler complications. J Am Acad Dermatol.
2010;63(4):703-5.

Pope J Jr, Sternberg P Jr, Mclane NJ, Potts DW, Stulting Rd.
Mycobacterium chelonae sclera abscess after removal of a sclera
bucle. Am J Ophthalmol. 1989;107(5):557-8.

Dadzie OE, Mahalingam M, Parada M, El Helou T, Philips T, Bhawan J.
Adverse reactions to soft tissue fillers — a review of the histological fea-
tures.J Cutan Pathol 2008;35(6):536-48.

Okada S, Okuyama R, Tagami H, Aiba S. Eosinophilic granulomatous
reaction after intradermal injection of hyaluronic acid. Acta Derm
Venereol. 2008;88(1):69-70.

Ghislanzoni M, Bianchi F, Barbareschi M, Alessi E. Cutaneous granulo-
matous reaction to injectable hyaluronic gel. Br J Dermatol.
2006;154(4):755-8.

Van Dyke S, Hays GP, Caglia AE, Caglia M. Severe Acute Local Reactions
to a Hyaluronic Acid-derived Dermal Filler. J Clin Aesthet Dermatol.
2010;3(5):32-5.



Complications in hyaluronic acid

263

Questions for continuing medical education (CME)

1) About Hyaluronic Acid (HA),which of the following
is incorrect to state:
a) it is present in the extracellular matrix of connective tis-
sues, synovial fluid, aqueous, and vitreous humors
b) it forms the elastoviscous fluid matrix that surrounds col-
lagen and elastic fibers, as well as intercellular structures
¢) its concentration in the skin tends to decrease with age
d) it consists of polysaccharides and glycosaminoglycans
e) it is a permanent gel

2) About HA, it is correct to state that:
a) it has a low molecular weight
b) it is lipophilic
c) the crosslinking technique is aimed at reducing the dura-
tion of the filler
d) through crosslinking, molecules that interlink to HA pro-
duce macromolecules that have the same biocompatibility
yet are less stable and provide less reabsorption
e) it can be derived from cocks’ combs or synthetically pro-
duced (from the bacterial fermentation of Streptococcus spp)

3) All are indications for the use of HA, except for:
a) correction of rhytids
b) paralysis of muscles in the upper third of the face
¢) increase in lip volume
d) correction of acne scars
e) correction of folds

4) All are contraindications to HA-based cutaneous fill-
ing, except for:

a) pregnancy

b) autoimmune disease

¢) use of aminoglycoside

d) severe immunodeficiency

e) breastfeeding

5) Complications arising from the use of HA may derive
from several factors, except for:

a) neurological disorders

b) lack of experience

¢) incorrect technique

d) product used

e) lack of patient skin antisepsis

6) Which of the following is not a possible adverse reac-
tion to HA filling:

a) erythema

b) edema

) necrosis

d) melasma

e) hematoma

7) About adverse events linked to the use of HA, mark
the incorrect option:
a) erythema is a rare complication that improves in a few
hours or days
b) hematomas are caused by vessel perforation or rupture
secondary to compression
¢) treatment of bleeding can be carried out with local pres-
sure and, if necessary, cauterization
d) ecchymosis tends to improve in 5-10 days
e) necrosis is a rare and serious complication

8) Regarding necrosis associated with the use of HA,
which of the following is incorrect:
a) it is caused by local compression or accidental intra-arte-
rial injection
b) the most common sites are the glabella and the nasal ala
c) the patient usually feels no pain and there is no change in
the color of the skin
d) warm compresses, 2% nitroglycerin cream, and local
hyaluronidase injections are treatment options for tissue
necrosis
e) venous occlusions usually emerge later on

9) Mark the incorrect option regarding infections relat-
ed to HA-based cutaneous filling:

a) they are probably caused by product contamination or

lack of asepsis

b) they are very frequent

c) they can have bacterial or viral origin

d) routine herpes prophylaxis is not recommended

e) mycobacteriosis may occur

10) Mark the correct option:
a) nodules may occur primarily as a result of excessive super-
ficial applications of HA in the skin
b) early papules always have the same color, and never
improve
¢) in late nodules, it is usually possible to observe the forma-
tion of foreign body granulomas in a histological examination
d) granulomas may require treatment with hyaluronidase
and, in extreme cases, surgical removal
e) allergic reactions can be treated with oral or intralesional
corticosteroids

Key
Stem cells in the skin. 2012;4(2):159-63

Answers must be sent directly using the website www.surgicalcos-

metic.org.br.
The deadline for submitting answers will be provided by e-mail
with a direct link for accessing the journal.
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