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Treatment of gummy smile using botulinum toxin: a review

Yangho Myung, Keoncheol Woo, Seong Taek Kim*
Department of Orofacial Pain and Oral Medicine, Yonsei University College of Dentistry, Seoul, Republic of Korea

A beautiful smile is made when it is symmetrical and gums are displayed less than 2 - 3 mm. Excessive gingival display also known as
“gummy smile” is often recognized to be unaesthetic. Causes of gummy smile can be caused by delayed eruption, vertical maxillary
excess, hypermobile upper lip, or a short upper lip. Meanwhile botulinum toxin which is an exotoxin produced from Clostridium
botulinum, works by blocking the release of acetylcholine from the cholinergic nerve end plates leading to inactivity of the muscles.
The application site and weakens the muscle tone is drawing attention as a gummy smile treatment caused by hypermobile upper
lip. There have been many studies about the method of injecting botulinum toxin into muscles around the lips, but there is still no
standardized research method and treatment method, so there is controversy over the therapeutic effect. The aim of this study is to
review the previous studies about the predictors of indication and effects of gummy smile treatment using botulinum toxin injection.
Especially we tried to propose a protocol for optimal dose and efficient injection point through the anatomical considerations for

gummy smile treatment using botulinum toxin. (J Dent Rehabil Appl Sci 2021;37(2):61-72)
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Introduction

A person’s beautiful smile is probably the most
pleasing and meaningful facial expression. Beautiful
smile is symmetric and display less than 2 - 3 mm of
gingiva. Displaying more than 3 mm of gingiva on
smiling is called “gummy smile”, which is perceived
as aesthetic disorder. Gummy smile may result from
delayed eruption, vertical maxillary excess (VME),
hypermobile upper lip (HUL), or a short upper lip.'
Various treatment modalities have been tried till date
for the treatment of gummy smile. Delayed eruption
is treated by esthetic crown lengthening” In case of
VME, gummy smile is often treated alone by orthog-
nathic surgery or a multidisciplinary approach with

either orthognathic surgery, orthodontic treatment,
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periodontal treatment, or restorative dentistry is re-
quired.” In case of short upper lip, it can be treated
by lip lengthening, which has also been performed in
conjunction with rhinoplasty.*’

In case of HUL, various treatment approaches
have been used, with highly variable outcomes.
Botulinum toxin (BoNT) type A,”" lip repositionin,’
detachment of lip muscle” and lip repositioning com-
bined with gingivectomy’ are the reported treatment
approaches.

Of these various treatment approaches of gummy
smile, BoNT injection is a relatively simple, noninva-
sive, less adverse-effective, and reversible treatment
approach, drawing a lot of attention. BoNT is a
natural protein produced by the anaerobic bacterium

Clostridium botulinum, which inhibits the release of

Copyright© 2021 The Korean Academy of Stomatognathic Function and Occlusion.
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acetylcholine, a neurotransmitter responsible for the
activation of muscle contraction and gland secretion.
It blocks the muscle contraction of the application
site, weakening the muscle tone."” There are several
subtypes of BTX, and BTX-A has been approved
for cosmetic use due to its clinical safety and effec-
tiveness."" There have been many studies since Polo’
first introduced the method of injecting BoNT into
muscles around the lips, but since it was introduced
relatively recently, there is still no standardized re-
search method and treatment method, so there is
controversy over the therapeutic effect.

Accordingly, the purpose of this study is to pro-
vide a summary of treatment method and effects
of gummy smile treatment using BoNT injection
through literature review and provide a road map for
studies on gummy smile treatment using BoNT in

the future.

Materials and Methods

This review included all studies related to the treat-

ment of gummy smile with BoNT injection. The

search period is from 1966 to August 2020. Online
literature review was conducted via PubMed/MED-
LINE, Scopus, and Web of Science on September
1" of 2020. We considered all available prospective
studies, retrospective studies, case series, case reports,
and expert reviews. Twelve keywords were used. The
keywords were combination of gummy smile OR
gingival exposure OR gingival display AND botuli-
num OR botox OR onabotulinumtoxinA OR abob-
otulinumtoxinA. Thorough analysis was conducted
for searched literatures. The inclusion criteria were
prospective clinical studies that included: individuals
with excessive gingival display as the main complaint;
the BoNT dose and injection point specified; a de-
scription of the results obtained in millimeters or
percentages; and a follow-up of at least three months
after treatment reported. The exclusion criteria were
as follows: if BoNT injection was used in combina-
tion with other treatment methods, if the BoNT in-
jection method was not provided, the follow-up pe-
riod was not presented or shorter than three months.
(Fig. 1)

The selected literatures were analyzed by the fol-

Pubmed Scopus Web of Science
(n = 166) (n = 146) (n=126)

' .

’

‘ Total retrieved (n = 438) ‘

A4

—ﬁ 362 duplicates removed ‘

Records after duplicates removed (n = 76)

43 articles excluded (not a clinical study, described

A4

A

other methods, BoNT injection were performed as
an adjunct to other treatment method)

Articles retrieved for full text reading (n = 33)

Y

24 articles excluded (no description on BoNT

4

injection and its effect, short follow-up period)

Articles included®” ™" (n = 9)

Fig. 1. Flow diagram of the study selection process.
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lowing items-gender and age of patients, measuring
site and measuring method of gummy smile, prod-
uct and preparation of botulinum toxin used in the
treatment, target muscle and injection point used
in the treatment, pre-treatment gingival exposure,
post-treatment gingival exposure, improvement pet-
centage, satisfaction evaluation, short term adverse

events, treatment longevity.

Results

Seventy-six papers were acquired as a result of on-
line literature search via Pubmed, Scopus, and Web
of science. Sixty-seven papers among them were ex-
cluded as it fell under the exclusion criteria. Fourty-
three papers were cither described other treatment
methods (surgery or laser or filler), not a clinical
study, BoNT injection were performed as an adjunct
to other treatment method. Twenty-four papers were

either no description on BoNT injection and its ef-

Treatment of gummy smile using botulinum toxin: a review

fect, and short follow-up period. Therefore, 9 papers
were used for this review.

Number of subjects who received BoNT injection
treatment in 9 papers was 234 in total. When disre-
garding the 3 papers which do not present either sex
or age of the treatment subject, most of treatment
subjects was female with a wide range of age distri-
bution from 15 - 70. Eight papers have described the
treatment subject selection criteria for BoNT injec-
tion and 5 papers considered pure HUL patients as
the subject excluding patients with VME and delayed
passive eruption of teeth (Table 1).

In regards to the measurement parts for quantity
of gummy smile, it was mostly measured at the cen-
tral incisor. It sometimes was measured at the canine
teeth or the first premolar. As a method to measure
the quantity of gummy smile, 7 literatures conducted
indirect measurement with the use of photograph or
video equipment and 1 literature conducted repetitive

measurement by putting a ruler directly to the face.

Table 1. Summary of measuring method in the treatment of excessive gingival display

Evaluation or

Study Number Measuring method Measuring site inducement of
of patients . .
maximum smile
Polo, 2005° 5 Photograph Central incisor Not presented
Polo, 2008' 30 Photograph, Central incisor Extremely funny joke
video recording
3 Anterior GS  Central incisor
7 Posterior GS First premolar
Il\{/[azzulcgg 1n 617 Photograph Not presented
cexsel, 3 Mixed GS Central incisor
3 Asymmetric GS  First premolar
Ab?;ﬂiggﬁ; azn(i o1 52 Photograph None Not presented
Singh et al., 2014" 3 Photograph Central incisor Not presented
Suber et al., 2014" 14 Standardized Right and Left central incisor, Funny joke or
measuring tape Right and Left canine statement
Al Wayli, 2019"° 45 Not presented Central incisor Not presented
Cengiz et al., 2020" 28 Photograph Standardized Central incisor Funny video clip
measuring tape
Hexsel et al., 2020'® 41 Photograph, Standardized Central incisor Rest and smiling
measuring tape naturally
Total 234

GS, gummy smile.
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Also, in order to acquire maximal smile during the
process of measuring the quantity of gummy smile,
3 papers described that funny joke or video clip was
used (Table 1).

Method to measure the degree of gingival ex-
posure is as important an item as maximal smiling
induction. Eight among 9 papers described about
methods to measure the degree of gingival exposure.
Seven papers measured the degree of gingival expo-
sure through photography, Polo'” used photography
and video together and Cengiz et al.'” and Hexsel et
al."® used photography and standardized measuring
tape. Suber et al.”” conducted 4 repeated measure-
ments with the use of standardized measuring tape
without taking a photo and it was because the mo-
ment of maximal smile emergence cannot accurately
be taken with a photo. As it was mentioned by Suber
et al,” it is difficult to capture maximal smiles from
a single moment of time. Therefore, the maximal
smile screenshots acquired from video can be used as
more objective data compared to photography. Also,
the studies by Mazzuco and Hexsel” and Polo® and
Cengiz et al.'” and Hexsel et al.,”” the effort was made
to narrow down the error between before and after
treatment using a computer program or reference
point to compensate the error that generates from
photography at the same environment. It would also
be an item to be considered when conducting studies
in the future.

Seven studies used onabotulinumtoxinA (Botox,
Allergan, Irvine, California) with concentration rag-
ing from 2 U/0.1 mL to 5 U/0.1 mL. Two studies
used abobotolinumtoxinA (Dysport, Ipsen Bio-
pharm Limited, Wrexham, United Kingdom) with
a concentration of 25 U/0.1 mL. The total dose of
BoNT injected per side ranged from 1.95 to 6.25 U
and from 2.5 to 7.5 U for onabotulinumtoxinA and
abobotulinumtoxinA, respectively (Table 2).

The number of injection points varies from 1 to 3
per side. Target muscle was distinguished as contain-
ing levator labii superioris alaque nasi (LLSAN) and
not. In the 7 literature, it was injected only into LL-
SAN or accompanied by another muscle, and in the
2 literature, it was injected into zygomaticus major

(ZM) and zygomaticus minor (Zmi) or orbicularis
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otis (OO). The other muscles that were injected with
LLSAN were ZM, Zmi, levator labii superioris (LLS),
depressor setpi nasi (DSN).

In order to determine the location of injection, 2
papers used electromyography, 6 used the distance
from particular landmark, and 1 pinpointed the loca-
tion by touching the contracted muscle during smile
to ensure precise muscle location before injection
(Table 2).

In all 9 papers, LLSAN is consistently injected
muscle. In the 9 literature, it was injected only into
LLSAN or accompanied by ZM, Zmi, LLS, DSN. In
the 2 of 9 literature, LLSAN was excluded and in-
jected into ZM and Zmi for improving the posterior
gummy smile or was injected into OO for compara-
tive research with LLSAN. The LLSAN originates
from the frontal process of the maxilla and inserts
into the upper lip and the skin tissue or the ala of the
nose."” Pessa” established the fact that the LLSAN is
responsible for the formation of the medial portion
of the nasolabial fold and is minimally responsible
for the elevation of the upper lip and smile forma-
tion. This author also found that the ZM and Zmi
muscles are primarily responsible for the production
of the smile. Rubin et al.”' concluded that the LLS,
the ZM, and the superior fibers of the buccinator
muscles under the nasolabial fold are responsible
for the production of a full smile. Polo®" stated that
elevate the upper lip during smile is a simultaneous
contraction of LLSAN, LLS, ZM, Zmi together
with the risorius muscles, and those associated with
the lower lip and inserting into the lower portion
of the orbicularis oris (OO) muscle are responsible
for producing a smile. From the studies by Sucupira
and Abramovitz"’ and Mazzuco and Hexsel” which
injected BoNT to LLSAN muscle only, the improve-
ment quantity of gummy smile was 84% and 96%.
From the study by Mazzuco and Hexsel” which
injected BoNT in ZM and Zmi muscle excluding
LLSAN, the improvement quantity of gummy smile
was 61.1% and 71.9%. This entails that LLSAN is
an important target muscle in BoNT injection. As it
was mentioned in the study by Mazzuco and Hex-
sel,” however, the improvement in posterior gummy

smile maybe difficult with LLSAN injection only as
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Table 2. Summary of BoNT injection technique in the treatment of excessive gingival display

Injection N
Study Product and Units per side (U) Target muscle point Determination of
preparation (per side) injection point
Botox
Polo, 2005° 2.5U/0.1 mL 5-625U 0 mm 2 ot 3 point EMG
(OnabotulinumtoxinA)
Botox
Polo, 2008" 2.5U/0.1 mL 5U 0.09 mm 2 point Manual*
(OnabotulinumtoxinA)
1 c¢m lateral and
Anterior GS 2.50r5U Anterior GS  LLSAN 1 point below the nasal
ala
Posterior GS 5U Posterior GS  ZM, Zmi 2 point 2 injection point*
Dysport .
Mazzuco and Both anterior GS
> 25U/0.1mL : 625Uo0t o, LISAN, . :
Hexsel, 2010 (AbobotulinumtoxinA) Mixed GS 75U Mixed GS 7M., Zmi 3 point apd posterior GS
injection points
Asymmetric Sar?dOZI.lglgje Asymmetric 7M., Zmi 2 point . Posterior GS
GS GS injection points
on the other
Sucupira and Botox 3t 5 mm lateral
Abramovitz, 3.1U/0.1 mL 1.95U LLSAN 1 point to he 1 atrfl a
2012"  (OnabotulinumtoxinA) © fhe nos
Singh etal, 5 U/ L 3U LLSAN, DSN 2 poi EMG
5014 /. dmL , point
(OnabotulinumtoxinA)
Suber et al., 5 BOt(l)X 4.6 A 3 voi 3 iniecti .
2014" U/ 0 mL _ -6U LLSAN, LLS point injection point
(OnabotulinumtoxinA)
. Botox
Aégf g%h’ 2U/0.1 mL 195U LLSAN, LLS, Zmi 1point  Yonsei point*
(OnabotulinumtoxinA)
Most superior
Group 1 25U LLSAN 1 point point of
nasolabial fold
. Botox . .
gt aUM T it
(OnaborulinumeoxinA) 5 s 125U 00 lpoint  most inferior
point of the
nostrils
Hesseletal, PO 25U/5U/7U LLSAN, Zmi L point 1 mon bl dhe
2020 / dmlL . / / . Zmi point cm below the
(AbobotulinumtoxinA) alar nasii

GS, gummy smile; LLSAN, levator labii superioris alaque nasi; LLS, levator labii superioris; ZM, zygomaticus major; Zmi, zygomaticus minor;
DSN, depressor setpi nasi; OO, orbicularis oris; EMG, electromyographic guidance.
Manual*, determined by muscle animation (smiling) and palpation on contraction; 2 injection point*, (1) nasolabial fold, at the point of greatest
lateral contraction during the smile (2) 2 cm lateral to the first point, at the level of the tragus; 3 injection point*, (1) 2 mm lateral to the alar-facial
groove (2) 2 mm lateral to the first injection (3) 2 mm inferior and between the first 2 mm sites; Yonsei point¥, 1 cm lateral to the ala horizontally

and 3 cm above the lip line vertically;

] Dent Rehabil Appl Sci 2021;37(2):61-72

65



Myung Y, Woo K, Kim ST

it receives more influence from zygomaticus muscles
thus it is difficult to consider LLSAN as an essential
muscle in gummy smile treatment. Therefore, it is
essential to understand the location and function of
these muscles because of their anatomical character-
istics, in which different muscles overlap each other
and the smiles are made by interaction.

In order to inject BoNT in muscles (LLS, ZM,
Zmi, DSN, OO) other than LLSAN, number of
points was diversified from 1 to 3 points in each
paper. As the number of injection points increases,
undesired side effects such as headache, paralysis
of facial muscle and twitch may increase. Also, in-
creasing the number of injection points does not
seem to lead to an improved outcome. Sucupira and
Abramovitz" reported the improvement quantity of
84% with 1 point injection and Polo' reported the
improvement quantity of 98% with 2 point injection.
Suber et al.” reported the improvement quantity of
85% by conducting 3 point injection. Of course,
such phenomenon may come from the fact that there
is a difference in the quantity of gummy smile be-
fore treatment and number of samples between each
paper. Therefore, it is necessary to conduct studies
on the relation between the number of points and
improvement quantity of gummy smile, and to find a
minimum injection point that can achieve maximum
effect in the future.

The degree of improvement in gingival exposure
before and after the treatment observed to be varyed
from 61.1 to 98% in 8 papers. The evaluation of
satisfaction after treatment was conducted in 7 pa-
pers and presented a high degree of satisfaction, but
short-term adverse events were proposed in 3 papers.
The treatment longevity was reported for 12 to 36
weeks (Table 3).

Looking into the treatment longevity, the most of
studies reported the treatment effects are observed
from 2 to 4 days later, maximum effects are observed
at 7 to 10 days, and treatment effects last up to 12 to
20 weeks. Polo' noted that the average gingival show
had still not returned to baseline values at 24 weeks
post-injection. Mazzuco and Hexsel” demonstrated
that there is a prolonged reduction of gingival ex-

posure following several injections of BoNT. It is
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determined that such phenomenon occurs due to a
reduction in muscle volume and contraction capacity
followed by temporary paralysis even if BoNT effect

disappears.

Discussion

It is said that aesthetic appearance of a smile is cre-
ated by harmony between teeth, lip framework, and
gingival scaffold.” The lip framework is determined
by the activity of various facial muscles, such as LLS,
LLSAN, ZM/Zmi. Such muscle plays a role of lifting
the upper lip and pulling it toward side when smil-
ing and it creates a smile through interaction with
depressor septi nasi muscle, risorius, and orbicularis
oris muscle (Fig. 2). Although beautiful smile can be
created when there is adequate interaction between
muscles, excessive gingival display occurs when ex-
cessive muscle capacity is applied to lift upper lip.

The method to improve gummy smile through
muscle hyperactivity can largely be divided into surgi-
cal and non-surgical method. Various methods have
been introduced since Rubinstein and Kostianovsky™
have introduced their surgical method and as its limi-
tation the discomfort and side effects followed by the
surgery, relapse, and others have been proposed.23 In
regards to non-surgical method, Polo® has introduced
for the first time the method to inject BONT to mus-
cle around the lip. It has many advantages including
less discomfort and side effects after the treatment
and non-surgical method.

Although gummy smile treatment method using
BoNT has advantages of being safe, reliable, and
reversible, it was introduced relatively recently thus
there are limitations in that there is not many litera-
tures and research methods and treatment meth-
ods of each research differ vastly. Accordingly, the
purpose of this study is to provide a summary of
treatment method and effects of gummy smile treat-
ment using BoNT injection through literature review
and provide a road map for studies on gummy smile
treatment using BoNT in the future.

In regards to the measurement of excessive gin-
gival exposure, one of the criteria to determine

treatment effect, the measurement method varied

) Dent Rehabil Appl Sci 2021;37(2):61-72
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Table 3. Summary of outcomes in the treatment of excessive gingival display

Stud Pre- treatment Post—itreiatrlnent Improvement Satisfaction Short term ”freatmienyt
udy gingival exposure (mm) singiva degree evaluation adverse events o8V
exposure (mm) (weeks)
Polo, 2005° 4.2 mm 0 mm None none None 12 - 24
Average patient .
0
Polo, 2008" 5.2 mm 0.09 mm 98Yat tisfaction was 4.66 . ‘> little > 24
2 (W) . discomfort*
on a 5-point scale
0
Anterior GS None None 209_636) ?ltays none None 12 -20
. 61.1% at
Posterior GS None None 20 - 30 days none None 12 -20
arﬁalz-lzeuxcsoel One patient-
20100 90.1% at slightly asym-
Mixed GS None None 20-304d none metric smile, 12 -20
) ays One patient-
“sad smile”
1 0
Asynérgetrlc None None Z(Z 120/0 d?;;rs none None 12 -20
iugupira and 84%% at Average patient Average pain
ramovitz, 3.62 mm 0.58 mm 2 (W) satisfaction was 9.75 was 1.74 on a > 12
2012" on a 10-point scale  10-point scale
Based on VAS
. o assessment, all
szgéll Z&al" 4 mm 0.8 mm 820 (/&/z)lt patients were pleased None 24
with the treatment
results
Central incisor 4.89 mm  0.75 mm Based on 5-point
Suber ct al., 85% at scale, 13 of 14 N 0
20145 Cani 405 0.74 2 (W) participants were one
anine -40 Mm - /4 mm satisfied with their
results
Based on 5-point
Al Wayli 1.15 mm 6.05 mm at scale, participants
> + > _
201" 7.2 mm 177 +0.74 12 (W) were satisfied with ~ 1\OP€ 24-36
their results
3.0 mm at Based on VAS
. Group 1 4.92 1.92 2 (W) assessment, all
Cengiz et al., : ) d 5
2020V P paqekrllt&1 were please None 4
Group 2 4.58 2.16 ) with the treatment
P 2 (W) results
25U 3.5 mm 1.5 mm 2.1 mm at
’ +1.2 +1.7 4 (W) Survey on the degree
of improvement and
He);)ezloelg al, 5U 4'_8 inén O_E ?lén 3.54mm at satisfaction were None 12
- - W) satisfied with their
75U 5.2 mm 2.2 mm 2.9 mm at results
’ +0.8 t1.4 4 (W)

GS, gummy smile; (W), weeks.

A little discomfort*, Eight subjects reported pain at injection sites and 4 subjects reported twitching at the injection site. One subject experienced

headache and 1 subject experienced dizziness.

] Dent Rehabil Appl Sci 2021;37(2):61-72

67



Myung Y, Woo K, Kim ST
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Fig. 2. Main muscle involved in gingival exposure.

Fig. 3. Recommended injection point for gummy smile treatment.

Usually it is located 1 centimeter lateral from ala of nose.

for each researcher thus there was controversy in
examining the treatment effect. The acquisition of
“maximum smile” or “unposed smile” before and af-
ter the treatment is an important criteria to examine
the treatment effect. Since the patients receiving the
treatment know that the goal of treatment is to show
less gingival exposure, they may not present maxi-
mum smiling for post-treatment smile photo either
intentionally or unintentionally different from that
of pre-treatment. As it was mentioned by Niamtu,*
the only reliable means of controlling smile dynam-
ics would be to accurately stimulate the individual
muscles with electrical current (before and after the
treatment) with needle electrodes; this would result in
controlled, precise, and repeatable contractions. Ob-
viously, this would be a painful situation and almost
impossible to duplicate in an awake and conscious
patient in the upright position. Therefore, in order to
secure the objectivity of gingival exposure quantity
before and after the treatment in future studies, study
should be conducted with the effort to induce maxi-
mum smile.

In terms of the dosages of administered BoNT,
similar dose of onabotulinumtoxinA and abobotu-
linumtoxinA was used and they presented similar
improvement effect. However, since abobotulinum-
toxinA presents greater efficacy and longer duration

of effect, there is an increase in possibility of side
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effects.” Also, considering the fact that onabotu-
linumtoxinA is spreading to relatively safe and small
area compared to abobotulinumtoxinA, it can be de-
termined that onabotulinumtoxinA is more adequate
to be used for facial expression muscle treatment.'’
Therefore, comparative studies between onabotu-
linumtoxinA and abobotulinumtoxinA would have
significance in future studies.

Kane™ treated excessive gingival display through
improvement of the nasolabial fold, targeting the
LLSAN with 5U per side. The injection dose was 1U
initially; at 2 to 3 weeks follow-up, the subsequent
dose was determined according to clinical response.
This is a good and cautious approach that helps to
prevent undesirable side effects related to excessive
doses or excessive potency of the selected dose for
a specific patient. Polo” advised that the dose and
injection sites of BoNT should be tailored to the
severity of gingival display: 1 injection site and 2 U
per side when the gum exposure is inferior 4 - 5 mm,
1 injection site and 2.5 U per side when the gingival
exposure is 5 - 7 mm, 2 injection sites and 2.5 U in-
jection when it exceeds 7 mm. Therefore, in order
to treat gummy smile, the method to inject a differ-
ent amount based on the quantity of gummy smile
rather than injecting fixed amount is necessary. At
the moment, the method to inject 2 - 3 U BoNT first

and then inject some more through retouching when

) Dent Rehabil Appl Sci 2021;37(2):61-72



necessary is determined to be more adequate as a
safe approach method.

Method to locate injection point was observed dif-
ferently in each paper. Two papers used electromyog-
raphy, 1 paper pinpointed the location by feeling the
contraction of muscle while smiling with the use of
fingers and 6 papers used the method to conduct in-
jection to a certain distance from particular landmark.
In order to pinpoint accurate location of muscle, it
is of great assistance to use electromyography”™”
but the use of electromyography has limitation that
it brings about pain and inconvenience. Considering
the fact that BONT spreads 1 - 2 cm from the injec-
tion point, method to use landmark can be consid-
ered as effective. Also, method to use landmark is
casily reproducible, can be learned by inexperienced
clinicians, is easy to administer. Relevant to such
point, Hwang et al.”’ proposed “Yonsei point” which
can deliver BONT to LLSAN, LLS, and Zmi with 1
point injection through cadaver study. This landmark
was identified as the center of a triangle formed by
the convergence of the LLSAN, the LLS, and the
Zmi muscles and is located 1cm lateral to the ala
horizontally and 3 ¢cm above the lip line vertically
in both men and women. Al Wayli'® reported that
BoNT injected at the Yonsei point was effective in
the treatment of gummy smile with little side effect
and achieved better results than multiple injections at
various sites. (Fig. 3) Cengiz et al."" used OO site in
its study, which can deliver BONT to LLSAN, LLS,
ZM, Zmi, risorius muscle, orbicularis orris muscle
with 1 point injection. The OO site injection method
has the advantage of requiring less dose BoNT than
the injection method into LLSAN, but OO muscles
are involved in many other basic facial expressions
and behaviors (e.g., the animation state needed to
harden the lips, such as lip purging, swallowing,
sucking, or kissing), so such as muscle weakness and
paralysis of these muscles can occur after OO site
injection. Therefore, at present, 1 point injection at
“Yonsei point” is considered relatively simple and
safe way, and it is thought that a comparative studies
of injection points will be needed in the future.

Although most of patients expressed satisfaction

toward the treatment in treatment result assessment,

] Dent Rehabil Appl Sci 2021;37(2):61-72
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short-term discomfort was observed from some pa-
tients. Although some patients expressed discomfort
at the time of injection insertion and some expressed
headache and dizziness after the injection in the
study by Polo,'” it was mostly a temporary symp-
tom and recovery of symptom was observed within
several days. In the study by Mazzuco and Hexsel,’
slightly asymmetric smile and sad smile were ob-
served and such discomfort was improved with ad-
ditional injection. Although such discomfort is tem-
porary phenomenon and it can easily be improved
through retouching in follow-up period, side effects
that last for several months are observed from some
patients.m’31 In addition, Chen et al.” reported the
temporary horizontal depressing line as an unusual
complication. Therefore, Niamtu™ and Ahn et al.”
asserted that BoNT injection should be conducted
by highly experienced practitioners only.

Conclusion

The purpose of this study was to review the
studies on treatment of gummy smile using BoONT
injection. For gummy smile treatment, BoNT in-
jection is a non-surgical, reversible, and effective
treatment method. As a result of a literature review,
gummy smile is not caused solely by the action of
the LLSAN muscle, but by the interaction of sev-
eral muscles such as LIS, ZM, Zmi, DSN, and OO.
Also, at present, 1 point injection at “Yonsei point”
is reproducible, non-experts are readily applicable,
and relatively simple and safe way. Both low and high
doses of BoNT presented gummy smile improve-
ment effect. Since high doses of botulinum injection
could induce the adverse effect, it is adequate to
take a safe approach method where 2 U to 3 U dose
is injected first and inject some more as retouching
when necessary. Also, it was revealed that the side ef-
fects followed by BoNT injection are temporary and
treatment effect lasts at least 12 weeks and does not
return to its original state even after 24 weeks.

Since this paper has some limitations, I believe that
clinically significant result could be acquired when fu-
ture adequately designed and randomized controlled

trials are conducted.
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ttle discomfort *, Eight subjects reported pain at
injection sites and 4 subjects reported twitching at
the injection site. One subject experienced headache

and 1 subject experienced dizziness.
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