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= ABSTRACT

Currently, facial aesthetic changes and dissatisfaction with self-image are influences that
motivate the search for quick, non-surgical and less invasive cosmetic procedures. For this
reason, the demand for patients looking for orofacial aesthetic procedures is increasing. The
objective of this study was List the complications resulting from orofacial harmonization
procedures through a systematic literature review, identifying which types of complications
and areas are most affected. The following databases were searched: Medline (PubMed),
SciELO, Scopus, Cochrane, Lilacs and Web of Science, from March to September 2020,
selecting the studies that presented the following inclusion criteria: original studies in
humans, about complications after orofacial harmonization procedures. Thirty-three
studies from the literature were selected that presented reports of complications in
patients after the orofacial harmonization procedure in the forehead, nose, eyes, periocular
region and lips. Even the execution of less invasive facial cosmetic procedures can cause
possible immediate or late complications after the procedure, especially in the periocular
region and eyes. It is important to make professionals aware of this possibility beforehand.

Keywords: Esthetics; Rejuvenation; Face; Cosmetics/adverse effects; Hyaluronic
acid; Skin aging.

s RESUMO

Atualmente, as alteracoes estéticas faciais e a insatisfacdo com a autoimagem sao
influéncias que motivam a busca por procedimentos estéticos rapidos, nio cirtrgicos
e menos invasivos. Por esse motivo, a procura de pacientes que procuram por
procedimentos estéticos orofaciais é crescente. O objetivo deste estudo foi elencar as
complicacoes decorrentes dos procedimentos de harmonizagao orofacial por meio
de uma reviséo sistemética da literatura, identificando quais tipos de complicacoes
e areas sdo mais acometidas. As seguintes bases de dados foram pesquisadas:
Medline (PubMed), SciELO, Scopus, Cochrane, Lilacs e Web of Science, de margo a
setembro de 2020, selecionando os estudos que apresentavam os seguintes critérios de
inclusio: estudos originais em humanos sobre complicagées apés procedimentos de
harmonizagao orofacial. Foram selecionados 33 estudos da literatura que apresentavam
relatos de complicagbes em pacientes apés o procedimento de harmonizacio
orofacial na testa, nariz, olhos, regido periocular e ldbios. Mesmo a execucéo de
procedimentos estéticos faciais menos invasivos pode acarretar possiveis complicagoes
imediatas ou tardias apés o procedimento, principalmente na regiao periocular e nos
olhos. E importante alertar previamente os profissionais para essa possibilidade.

Descritores: Estética; Rejuvenescimento; Face; Cosméticos/efeitos adversos; Acido
hialurénico; Envelhecimento da pele.
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INTRODUCTION

Facial aesthetic changes and dissatisfaction with

influence on the population?* The appearance,
especially of the female figure, is mentioned beauty and

self-image are increasingly present in today’s society!'?

and facial beauty parameters have a considerable

! Universidade de Sao Paulo, Ribeirdao Preto, SB, Brazil.

youth’ imposing a cosmetic standard that fights fatigue
and aging’. Patients have been looking for quick, non-
surgical and less invasive procedures’ where we can
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find some substances that can modify facial aesthetics
through the rejuvenation of signs of aging®. Thus, there
is an increase in the demand for patients looking for
orofacial aesthetic procedures performed by doctors
and dentists".

Facial applicators and fillers are the most widely
used non-surgical resources for cosmetic procedures
that seek to prevent or adjust the signs of aging® through
substances injected under the skin, which, although are
effective and have favorable safety margins, early and
late complications with various levels of severity can
occur®. The increase in the performance of these dermal
aesthetic procedures may be accompanied by factors
that compromise patient safety and the reputation of
professionals!®.

In view of the consolidated medical practice in
the cosmetic area and with the possibility of clinical
practice by dentists on certain cosmetic factors!?,
the popularity and demand for patients by these
professionals increases with the main objective of
aesthetic facial procedures'?. Although non-surgical,
and with a safety margin, they can result in a strange
or artificial appearance!®, in addition to leading to
complications and adverse effects after treatment!?,
causing damage to the patient®. It is of outmost
importance that the professional is safe in making
decisions when performing such procedures and
attention to the limit of his attributions as a dentist?®.

As a result of the increase in non-surgical
aesthetic procedures, and aiming to alert professionals
about possible damages and risks inherent to the
technique, the objective of this systematic literature
review was to list the complications resulting from
orofacial harmonization procedures, identifying the
most affected areas, contributing to conscious decision
making and safer facial aesthetic procedures for the
quality of life of the patient.

METHODS

Systematic review of the literature

Search strategy

This systematic review was conducted in
accordance with the guidelines of the PRISMA protocolY’,
with the focus question: “What are the complications
resulting from orofacial harmonization procedures?”.
The articles were selected based on the inclusion criteria:
population, intervention, comparison and outcomes
(PICO) which are shown in Chart 1.

The bibliographic search was carried out by two
reviewers from March to September 2020, without

Chart 1. Criteria for the research focus question.

Description Abbreviation Components
Population P Humans
Intervention I Orofacial harmonization
Comparation C Aesthetic procedures
Outcomes (0] Complications

the use of filters, and the search was performed in all
fields of the six selected databases: Medline (PubMed),
SciELO, Scopus, Cochrane, Lilacs and Web of Science,
in Portuguese, English and Spanish, using the following
keywords.

English

1) “Botulinum toxin” and face and complications
and “adverse effects”

2) “Hyaluronic acid” and face and complications
and “adverse effects”

3) “Mesotherapy” and face and complications
and “adverse effects”

4) “Collagen” and face and complications and
“adverse effects”

5) “Lip” and face and complications and
“adverse effects”

6) “Adipose tissue” and face and complications
and “adverse effects”

7) “Laser” and face and complications and
“adverse effects”

8) “Platelet-Rich Plasma” and face and
complications and “adverse effects”

Portuguese

1) “Toxinabotulinica” and face and complicagoes
and “efeitos adversos”

2) “Acido hialurénico” and face and complicacées
and “efeitos adversos”

3) “Mesoterapia” and face and complicagoes and
“efeitos adversos”

4) “Colégeno” and face and complicagées and
“efeitos adversos”

5) “Lé&bio” and face and complica¢bes and
“efeitos adversos”

6) “Lipectomia” and face and complicagoes and
“efeitos adversos”

7) “Laser” and face and complicac¢oes and
“efeitos adversos”

8) “Plasma rico em plaquetas” and face and
complicagées and “efeitos adversos”

Spanish
1) “Toxinas Botulinicas” and cara and
complicaciones and “efectos adversos”
2) “Acido Hialurénico” and cara and
complicaciones and “efectos adversos”
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3) “Mesoterapia” and cara and complicaciones
and “efectos adversos”

4) “Colageno” and cara and complicaciones and
“efectos adversos”

5) “Labio” and cara and complicaciones and
“efectos adversos”

6) Lipectomiaand cara and complicaciones and
“efectos adversos”

7) “Rayos laser” and cara and complicaciones
and “efectos adversos”

8) “Plasma rico en plaquetas” and cara and

complicaciones and “efectos adversos”
Eligibility criteria

The articles were initially separated by titles,
where those that did not have the topic were initially
excluded. The articles selected by titles were evaluated
by the reviewers through their abstracts and papers that
did not meet the inclusion criteria and the repetitions
found were discarded. Subsequently, a full article
evaluation was carried out, where the methodological
quality of each study was independently assessed by
the two reviewers and the systematic selection of the
studies was carried out, only those that presented the
parameters of the inclusion criteria were selected for
the discussion of the work.

Inclusion criteria were studies that presented
complications in facial harmonization after orofacial
harmonization procedures, in vivo work in humans.
Exclusion criteria were literature reviews; research
carried out on animals or that did not present
complications resulting from orofacial harmonization
procedures in the medical and dental areas.

Assessment the study quality

The bias classification of each selected study was
performed using the scale: Joanna Briggs Institute
2017- Critical Appraisal Checklist for Case Reports®s,
with a maximum score of 8 points, counting only the
positive ones, showing the limitations of the studies.

RESULTS

Literature search

Initially 3,535 references were chosen, applying
the inclusion and exclusion criteria and removing as
duplicates, a final sample of 33 studies was obtained in
Chart 2. A detailed description of the stages of article
selection is shown in Figure 1.

Chart 2. General data of the articles used in the systematic review containing the name of the article, authors, year of

publication and journal.

ARTICLES TITLE
1 Complications with the Use of Botulinum Toxin
Type A in Facial Rejuvenation: Report of 8 Cases®
5 Retinal branch artery occlusion following injection
of hyaluronic acid (Restylane)?
3 Surgery for foreign body reactions due to injectable
fillers*
4 Effect of botulinum toxin type a on tear production
after treatment of lateral canthal rhytids®
Delayed immune-mediated adverse effects related to
5 hyaluronic acid and acrylic hydrogel dermal fillers:
Clinical findings, long-term follow-up and review of
the literature®
6 The risk of alar necrosis associated with dermal
filler injection?
7 Ocular damage secondary to intense pulse light
therapy to the face®

AUTHORS YEAR MAGAZINE
Ferreira MC,
Salles AG, . .
Gimenez R, 2004 Aesthetic Plastic Surgery
Soares MFD
Pedro S, Mennel S 2006 Clinical and Experimental
Ophthalmology
Wolfram D,
el A, 2006 Derrsnazflzrglir(ﬁ;"sel’
Piza-Katzer H Wik
Arat YO, 2007 Ophthalmic Plastic and
Yen MT Reconstructive Surgery
.. . Journal of the European
Alljotas.-Relg J; 2008 Academy of Dermatology and
Garcia GV
Venereology
Grunebaum LD et.al. 2009 Dermatologic surgery
Lee WW et al. 2011 Ophthalmlc.plastlc and
reconstructive surgery

continue...
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...continuation

Chart 2. General data of the articles used in the systematic review containing the name of the article, authors, year of pu-
blication and journal.

ARTICLES TITLE AUTHORS YEAR MAGAZINE

Exaggeration of wrinkles after botulinum toxin

8 injection for forehead horizontal lines? Kang SM et al. 201 Annals of Dermatology
9 Uncommon Forelgr.l Body Re.aislon Caused Pontes HAR et al. 2012 The Journal of Craniofacial
byBotulinum Toxin Surgery
Khan TT,
Facial blanching due to neurotoxins: proposed Herne K, .
10 mechanisms? Dayan SH, 2013 Dermatologic surgery
Woodward JA
. . .. Neri SRNG,
The use of hyaluronidase in complications caused Addor FAZ,

11 by hyaluronic acid for volumization of the face: a 2013 Surgery cosmetic dermatology

case report® LTS
= Schalka S
12 Fundus artery occlu_sp n ?aus;d by cosmetic facial Chen Y et al. 2014 Chinese medical journal
injections
Eun YS,
13 Periorbital lipogranuloma related to fillermigration: Cho SH, 2014 Journal of Cosmetic and Laser
A rare complication of facial filler®! Lee JD, Therapy
Kim HS
14 Dlagn051§ an.d ma'nagemenl.; of derrgal ﬁzller Grippaudo FR etal. 2014 Journal of cosmetic and laser
complications in the perioral region® therapy
Carle MV,
Roe R.
. e . . - :
15 Cosmetic facial fillers and severe vision loss Novack R, 2014 JAMA ophthalmology
Boyer DS

Clinical Outcomes of Impending Nasal Skin
16 Necrosis Related to Nose and Nasolabial Fold Sun ZS et al. 2015
Augmentation with Hyaluronic Acid Fillerso*

Plastic and reconstructive
surgery

Late-onset adverse reactions related to hyaluronic The Journal of craniofacial

17 Acid dermal filler for aesthetic soft tissue Curi MM et al. 2015
—— surgery
augmentation
(?ere.bral angiographic fln.dmgs of c.osmetw Kim YK, Jung C, Woo Journal of Korean Medical
18 facial fillerrelated ophthalmic and retinal artery 2015 .
- SJ, Park KH Science
occlusion
.. Trfeatment o glab.ella .Sku.l HeCTosiS followmg. Kang BK, Kang 1J, Journal of cosmetic and laser
19 injection of hyaluronic acid filler using platelet-rich . 2016
- Jeong KH, Shin MK. therapy
plasma
Retinal Branch Artery Embolization Following . .
20 Hyaluronic Acid Injection: A Case Report™ Chen W et al. 2016 Aesthetic surgery journal
21 Hherretie] A R VRS e Chegini A 2017  Atherosclerosis Supplements
myasthenic crisis after Botox injection® g PP
29 Filler migration to the forehead due to multiple filler Lin CH, Chiang CE, 2017 Journal of cosmetic and laser
injections in a patient addicted to cosmetic fillers* Wu BY, Gao HW therapy
23 Xanthelasma-Like Reaction to Filler Injection*! Or L et al. 2017 Ophthalmlc.plastlc and
reconstructive surgery
. . . . Yu JTS, . .
Chronic Eyelid Edema Following Periocular Ophthalmic plastic and
24 Hyaluronic Acid Filler Treatment* Peng L, 2017 reconstructi rger
yaluronic Ac er Treatme Ataullah S econstructive surgery
25 [Clinical analysis .of v1sual.lqss c.aused by facial Hu XZ et al. 2017 Zho.nghua yan ke za zhi Chinese
cosmetic fillers injection]* journal of ophthalmology

continue...
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...continuation
Chart 2. General data of the articles used in the systematic review containing the name of the article, authors, year of pu-
blication and journal.

ARTICLES AUTHORS MAGAZINE

A Histopathologic Diagnosis of Vascular Occlusion

26 after Injection of Hyaluronic Acid Filler: Findings of Maruyama S 2017 Aesthetic Surgery Journal
Intravascular Foreign Body and Skin Necrosis*
Esotropia following botulinum toxin type A injection Lee SK, Journal of cosmetic and laser
27 . . 2018
for facial wrinkles* Jun HJ therapy

Vascular Complications After Chin Augmentation . .
28 Using Hyaluronic Acid® Wang Q et al. 2018 Aesthetic plastic surgery

Complications from microfocused transcutaneous . . ..
29 ultrasound: Case series and review of the literature®” Friedmann DP et. al. 2018 Lasers in surgery and medicine
30 Ischemic oculomotor nerve palsy due to hyaluronic Bae IH et al. 2018 Journal of cosmetic dermatology

acid filler injection*®
Horizontal animation deformity as unusual
31 complication of neurotoxin modulation of the Chen G et al. 2019 Dermatology online journal
gummy smile*®

32 Visual loss following cosmetic facial filler injection® Shoughy SS 2019 Arquivos brasileiros de

oftalmologia
Vascular Compromise Af.ter Soft TissueFacial Fillers: SM, Goldsmith JL, Journal of Oral and
33 Case Report and Reviewof Current Treatment .. 2020 . .
Protocols® Ferneini EM Maxillofacial Surgery

Figure 1. Flowchart of the selection process of the articles found in the databases.
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The cases within each study ranged from 1 to
26, with ages ranging from 22 to 74 years. The facial
aesthetic procedures performed were botulinum
toxin injection procedures!®?2252839.4549, fij]ling with
hyaluronic acidZO,Z1,23,24,29,30,32—38,41—44,46,48,50,51 and Other types
of fillers®44448 facial treatment with intense pulsed
light (IPL)*® and microned ultrasound*’, there were
immediate and late complications resulting from the
procedures, with the eyes and the periocular region
being the most affected (Tablel). The methodological
quality assessment core varied between 4 and 8 points,
since the counted only with the positive symbol (Table 2).

DISCUSSION

The demand for an improvement in aesthetics
has increased the number of facial cosmetic procedures
performed?®. In view of this, this study carried out
an extensive analysis of possible complications after
orofacial harmonization procedures so that patients
and professionals are aware of these events, enabling
the detection and immediate treatment.

Most of the adverse effects are non-significant
and temporary, but in some exceptions they can cause
a worsening of the patient’s aesthetic aspect and
dissatisfaction, causing damage and/or psychological
shock in the face of frustration with their appearance,
which can lead to the repair of the damage by civil
liability professional®*. However, even with a greater
frequency of performing these services, there is still
little scientific literary approach on the possible
complications resulting from these procedures.

In this study, complications were reported
in patients of both sexes, aged between 22 and 74;
however, they were more frequent in women who
performed most of the procedures®***. These procedures
are motivated by the search for rejuvenation or
prevention of facial aging!®. For this reason, less
invasive procedures have reached greater popularity
and demand?®. Of these procedures, facial applicators
such as botulinum toxin!%??25-283%94549 and hyaluronic
acidZO,Zl,23,24,29,30,32-38,41-44,46,48,50,51 were the most performed’
probably due to the cost benefit and durability of
the effect. lower eyelids and wrinkles “crow’s feet”,
popularly known expression) and nose?30:3234,36,38,39,41,44-
16,49-535556 There were manifestations of complications
after the procedures in the areas of the forehead,
nose, eyes, periocular region and lips?7-30:32-3436-39,41,42,44-
33353 being the eyes and periocular region the most
affected mainly with dry eye, diplopia, visual loss and
ptoSisl-4,7,12,13,15,18,20,21,23-25,27,32.

Consequences have been reported such as severe
headache 45 lasting days, bilateral parietal headache

lasting fifteen days associated with dry eye, progressive
forehead ptosis, diplopia and loss of muscle control,
In the eyes, one of the most affected regions, it was
possible to observe signs and symptoms such as dry
eye'®2 after one month of the procedure, the symptoms
remaining for four months®, eye pain with pupillary
constriction and visual disturbances that resulted in
permanent pupil defects even after two months after
the event®, vascular problems such as occlusion of the
ophthalmic artery (OAO) and anterior ophthalmic optic
neuropathy (AION) have also been reported®. Visual
loss occurred partially, with increased visual acuity
after twenty-four hours? and prolonged visual loss even
after one year of the complication report®, the absence
oflight perception, esotropia®, strabismus and ischemic
oculomotor nerve paralysis secondary to an occlusion
vascular obstruction of an arterial branch filled with
hyaluronic acid also occurred?®®.

Blepharoptosis*, cutaneous necrosis, edema,
yellow discoloration®, reactions similar to xanthelasmas
have been reported on the lower eyelids* and a slight
blue discoloration of the skin was observed even after
six years of the most recent procedure®. In the regions
of the glabella and forehead, where aging wrinkles are
very evident, glabellar protrusion and the appearance
of new very deep wrinkles occurred, in the glabellar
protrusion there was a relapse with disappearance
after four weeks?®, pale areas, redness, swelling, severe
pain, purple and skin necrosis. There was a report of
filling material applied to cheeks that migrated to the
patient’s forehead, forming a nodule that was resolved
only with plastic surgery®. Changes in the skin at
the procedure site ranged from blisters, erosion and
subcutaneous necrosis after treatment with microned
ultrasound (MFUS)*, facial edema and bruising after
facial applicators®..

In the nose region, especially after filling
procedure using hyaluronic acid, there were cases of
nasal necrosis?+*%38 with initial symptoms of swelling,
edema, pain and erythema®, dark color®” and numbness.
Cosmetic rhinomodulation procedures end up being
a non-invasive cosmetic alternative to alter the nasal
appearance. There were reports of two patients who
recovered after appropriate treatments for necrosis
of the nasal tissue, but in one case the patient had a
permanent scar resulting from the complication?:. In the
lower third of the face, the nasopalatine duct cyst was
observed, caused by the foreign body reaction, that is,
the material injected with botulinum toxin®, pain, and
a 3cm nodule occurred in the region of zygomatic arch
after application in the region with hyaluronic acid®.

Necrosis in the chin region associated with
lingual paresthesia was detected after filling with
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hyaluronic acid in the submental region, the ischemia
of the tongue occurs by injecting material into the
submental artery or its branches?. Still in the lower
region of the face, the appearance of a deep horizontal
line that was highlighted when the patient smiled, due
to the application of botulinum toxin to correct gingival
smile, the complication disappeared only after the effect
of botulinum toxin ceased in three months®. A more
serious complication caused breathing difficulties and
dyspnea in a patient who required hospitalization and
intubation for mechanical ventilation in an intensive
care unit (ICU) diagnosed with myasthenia gravis,
after a cosmetic procedure with botulinum toxin®. In
the procedures performed on the lips, it was common
to observe asymmetry, infections, fibrosis, hardening of
the lips?!, migration of the material used® and painful
injuries®. Systemic complications after the cosmetic
procedure were also detected in a patient with no
history of diseases, manifesting with fever, astralgia and
arthritis?.

The present study had several relevant limitations:
the nationality of the studied patients, which was not
clarified; the techniques of the procedures performed;
quantity and brand of material used with its concentration;
the professional’s specialty was also not specified. Such
information would bring greater wealth to the discussion
since several professionals are able to perform such
procedures, and their qualification would help to
demonstrate to these classes how their care is being
performed and the most common complications, in
addition to detecting possible failures of execution in the
procedure. The amount of material and the concentration
would provide a greater explanation of why there are
some complications and, consequently, try to reduce such
occurrences.

Given the above, the importance of a detailed
history of procedures performed by the patient is
emphasized?®, before performing the facial cosmetic
procedure, as well as the complete understanding of the
facial and vascular anatomy by the professional?"43485051,
Which can be a contributing factor to the induction of
complications related to the training and execution
of procedures by the professional, with complications
resulting from injection in the blood vessels,
vascular lesions and occlusion, infections caused by
contamination of the product and technical errors of
the injection of the material®’.

It is evident the importance of ensuring the
keeping of good photographic documentation and
always maintaining a good relationship with the
patient until the complication is resolved?.. It must be
communicated to the patient that even though it is a
simple and non-invasive procedure, complications can

occur???2, The professional must exercise preventive
measures so that complications do not occur?,
respecting professional ethics and responsibility,
ensuring the patient’s health and dignity!$%, such
measures avoid suffering and irreparable losses that
can cause damage. Damage caused to the patient
resulting from treatments can characterize civil
liability®5%6%8  as well as, criminal liability events can
occur through bodily injury that offend the patient’s
bodily integrity or health®. Thus, the importance
of carrying out extensive studies for the detailed
understanding of the possible causes and mechanisms
of these events is evident in order to guarantee safer
and more satisfactory aesthetic procedures for the
professional and the patient.

CONCLUSIONS

It is possible to conclude that even the execution
of less invasive facial cosmetic procedures can cause
possible immediate or late complications after the
procedure in areas of forehead, nose, lips and mainly,
in the eyes and periocular region, which were the most
affected with dry eyes, diplopia, visual loss and ptosis.
It is important to make patients aware of this possibility
beforehand. Professionals must remain alert for the
immediate detection of any complications.
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