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Introduction 
Several parameters are involved in creation 

of a beautiful smile [1]. Excessive gingival  
display could be secondary to modified passive 
eruption, inadequate upper lip muscle, small 
upper lip, short crowns, high mobility of the 
upper lip, anterior dentoalveolar extrusion, 
bimaxillary protrusion, and vertical maxillary 
excess (VME) [1-3]. 

Factors that affect the smile include type of 
face, symmetry and vertical height of face, 
smile line, thickness, size and shape of the lips, 
alveolar bone thickness, type of gingiva, and 
height and form of the teeth that should be 
considered in treatment of gummy smile (GS) 

[3]. Mazzuco and Hexsel represented a  
classification based on the amount of excessive 
gingival exposure [4]. In a normal smile, less 
than 3 mm of gingiva can be seen in the anteri-
or region [5]. Patients with anterior GS have 
more than 3 mm of their gingiva between their  
canine teeth exposed during smiling. In this 
situation, the levator labii superioris alaeque 
nasi (LLSAN) muscle is involved. Zygomatic 
muscles are involved in posterior GS, which is 
characterized by exposure of more than 3 mm 
of the gingiva posterior to canine teeth [4-7]. In 
asymmetrical GS, one of these muscles (LLSAN 
or zygomatic muscles) is involved and  
excessive gingiva is shown in one site; whereas, 
in mixed GS, both LLSAN and zygomatic  
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 Abstract  

Background and Aim: Nowadays, facial esthetics has become the 
main concern for many people. Gummy smile (GS) is a common 
complaint that affects the esthetics and psychological status of  

patients. The aim of this study was to review GS treatment options.   

Materials and Methods: An electronic search was conducted in 
three databases of PubMed, Wiley and Cochrane Library from  
January 2015 up to August 2021. According to the eligibility criteria, 
a total of 41 relevant papers were retrieved and reviewed. 
Results: Based on the available data, several techniques have been 
reported for GS treatment, such as lip repositioning, crown  

lengthening, orthognathic surgery, laser application, botulinum toxin 
(BT) injection, hyaluronic acid injection, and micro autologous fat 
transplantation (MAFT). Combination of two or three of these  
techniques may yield a better result. 
Conclusion: A wide variety of procedures are available based on the 
cause of GS. The new, less invasive, faster and safer alternative 
techniques were shown to be feasible with a long-lasting result and 

minimal postoperative sequelae. Such treatment options for various 
types of GS can lead to significant improvement in smile esthetics 
with high patient satisfaction.   
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muscles are involved and excessive gingiva can 
be seen in the anterior and posterior areas [4]. 

A wide range of techniques are available for 
GS treatment such as orthognathic surgery, lip 
repositioning procedure, surgical crown 
lengthening, laser application, botulinum toxin 
(BT) injection, micro autologous fat  
transplantation (MAFT) and hyaluronic acid 
injection according to the etiology of GS [8]. 
The aim of this study was to review different 
GS treatment options and their application 
methods. 
 
Materials and Methods  

This review included studies related to GS 
treatment. A search was conducted in PubMed, 
Wiley and Cochrane Library from January 2015 
to August 2021. We considered all available 
case reports, case series, retrospective studies, 
prospective studies, and expert reviews.  

Thorough analysis was conducted on the  
retrieved articles. The inclusion criteria  
included prospective clinical studies on  
patients with excessive gingival show as their 
chief complaint, type of treatment specified, 
effectiveness of treatment and reporting at 
least 3 months of follow-up after treatment. 
The exclusion criteria were no information  
regarding the etiology of GS, combination of 
more than three methods of treatments, not 
reporting the duration of follow-up, and  
follow-ups shorter than 3 months. The selected 
studies were reviewed regarding the amount of 
gingival show before and after treatment, site 
of GS, the required preparation and product for 
treatment, etiology of GS, injection point (for-
treatments involving injection) and targeted 
 
 

muscle in treatment, satisfaction rate,  
improvement level, treatment duration, and 
short-term adverse effects. 
 
Results  

According to the eligibility criteria, a total of 
41 relevant case reports were retrieved and 
reviewed. There are several techniques to treat 
GS. Esthetic crown lengthening treatment  
includes two types of surgeries namely  
gingivectomy, and osseous surgery [9].  
Gingivectomy is selected when the patient has 
more than 3 mm of gingival tissue from bone to 
gingival crest, adequate bone level, and  
appropriate attached gingiva [8]. But,  
gingivectomy is contraindicated when the bone 
level is close to the cementoenamel junction 
(CEJ), because gingival attachments’ biologic 
width can be invaded [9]. 

An ideal treatment method in hyperactive 
upper lip cases would be the lip repositioning 
surgery [2]. In case selection for lip  
repositioning, the most important factor is the 
upper lip length (more than 10 mm) and the 
gingival display [2, 10, 11]. This procedure is 
contraindicated in patients with severe vertical 
maxillary excess and in patients with an inap-
propriate width of attached gingiva [3, 12].  

Since lasers could reduce the need for  
analgesics, and also decrease bleeding, the 
need for suturing, and postoperative  
discomfort, and have high patient satisfaction, 
they are currently considered as a convenient, 
fast and non-invasive treatment option. Ideal 
results have also been reported in gingival 
overgrowth and laser assisted lip repositioning 
[10, 13] (Table 1).  

 

Table 1. Summary of lip repositioning and crown lengthening techniques in treatment of excessive gingival display 
 

Authors/year Method 
Study  
design 

Before 
(mm) 

After 
(mm) 

Improvement 
Satisfaction 

Short term adverse ef-
fects 

Treatment 
follow up 

From central incisors to upper lip 

 
Haddadi et al. 

2021[2] 

 
Lip 

Repositioning 
Case report 

12 0 12 All cases were 
satisfied with 
the obtained 

results. 

One patient  
reported  

dryness of  
upper lip during the first 

week after surgery. 

1 year 
5 1-2 3-4 

4 0 4 

Duruel et al. 
2020 [11] 

Lip reposition-
ing 

Case report 
Asymmetric 

gummy 
smile 3.44 

1.66 1.78 Satisfied. - 30 days 

Ganesh et al. 
2019 [10] 

Laser-assisted 
lip repositioning 

and crown 
lengthening 

Case report 7 2.2-3 4-4.8 
Highly  

satisfied 

Mild pain and tension 
while smiling or talking in 

the first week. 
12 months 

Gibson and 
Tatakis 

2017[14] 

Crown  
lengthening and 
lip repositioning 

Case report - - - Satisfied - 1.5 year 
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In patient with GS caused by dentoalveolar or 

bone problems, orthodontic therapy or  

orthognathic surgery is often indicated [15]. 

Orthodontic therapy is selected as a treatment 

plan when patient has dentoalveolar  

extrusion [9]. But if the upper third of the face 

is longer than the rest, the patient has  

 
 

 
 

Nowadays, patients prefer minimally  

invasive procedures to those requiring long 

follow-ups [24]. BT injection is a minimally  

invasive procedure that is recommended for 

patients with hyperactive lip muscle causing GS 

[1, 6, 9]. The onset of action of BT is between 

24 to 72 hours [1]. Within 7-14 days, it reaches 

its maximum effect [1, 6]. Based on the dosage 

of BT and site of injection, the outcomes may 

differ. Some authors reported no relationship  
 

VME resulting in GS. In this situation,  

orthognathic surgery would be the treatment 

of choice, which requires hospitalization  

[16, 17].  

Swelling, pain, bruising, edema, and  

discomfort are among the postoperative  

symptoms [18] (Table 2). 

 

 

 
 

between the average percentage of  

improvement and number of injections at each 

site [8]. The durability of the results of BT  

injection depends on the extent of gingival  

exposure in smiling and the muscle movement 

frequency. It does not depend on the BT dosage 

[9]. It is a safe and effective nonsurgical  

therapy with high patient satisfaction which 

improves smile aesthetics [1, 4, 6, 8, 25-27] 

(Table 3). 
 

Table 2. Summary of orthodontic therapy and orthognathic surgery techniques in treatment of excessive gingival display 

 

Authors/year Method study 

Before 

(mm) 

After 

(mm) 
Improvement 

Satisfaction 
Short term adverse 

effects 

Treat-

ment 

follow up From central incisors to upper lip 

Tomaz et al. 

2020 [19] 

Orthognathic 

surgery 
Review 5-11 - 5-10 Satisfied 

Relapse of molar and 

canine Position and 

Lip incompetence in 

some cases. 

differs 

Tachiki et al. 

2020 [20] 

Surgical, 

orthodontic 

Case 

Report 
4 0 4 - - 73 months 

Saga et al. 

2018 [21] 

Orthodontic 

therapy 

Case 

Report 
4.5 0 4.5 Satisfied - 38 month 

Gao et al. 

2016 [22] 

orthodontic 

surgery 

Case 

Report 

Moderate 

gummy 

smile 

<3 in 30 

months. 
- - 

No abnormal symp-

toms and signs were 

found. 

5 years 

Ishida and Ono 

2016 [23] 

orthognathic 

surgery 

Case 

Report 

severe 

gummy 

smile 

- - Satisfied - 3 years 
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Hyaluronic acid, a novel approach, is  
another treatment option for GS. A small bolus 
dose of hyaluronic acid could be injected at the 
same site that BT is injected. It can inhibit 
movement of the deep portion of LLSAN and 
decrease the upper lip elevation in smiling [3]. 
The results of hyaluronic acid injection last 
much longer than BT (6 to 8 months versus 3 
to 5 months). The results appear immediately 
and a localized volumization can be seen [31]. 
The short-term limited effect of BT is  
considered as a disadvantage which can be  
improved by injection of hyaluronic acid filler 
 

 
 
[24]. However, filler injection costs much more 
than BT [31]. Micro autologous fat 
transplantation (MAFT) is another reliable  
alternative strategy to correct a GS with  
optimal outcome that lasts longer [3, 32]  
(Table 4). 
In patients with multiple occlusal problems, 
orthodontic treatment is often more beneficial 
and GS can be treated secondary to occlusal 
problems, and the results last a lifetime [21, 22 
,14]. However, some patients choose  
alternative treatment options to avoid surgery 
and camouflage the problem [15] (Table 4). 
 

Table 3. Summary of botulinum toxin Injection technique in treatment of excessive gingival display 
 

Authors/year Method Study 

Before  
(mm] 

After 
(mm] 

Improvement 

satisfaction 
Short term  

adverse effects 
Treatmen 
t follow up 

From central incisors to upper lip 

Souza et al. 
2021[28] 

Gingivoplasty and 
botulinum toxin 

Case 
report 

4.1 1.1 3 in 2 weeks - 
Side effects or  

complaints were not 
reported. 

6 months 

Cengiz et al 
2019 [1] 

Botulinum toxin 
Case 

series 
4.06-6.78 0.09-3.77 2.38-3.13 Satisfied - 1 month 

Duruel et al. 
2019 [29] 

Botulinum toxin-A 
Case 

report 

Mixed, anterior 
gummy smile and 
mild gingival dis-

play 

<3 100% - - 24 weeks 

 
Pedron and 

Mangano 
2018 [25] 

Botulinum toxin 
with respective 
gingival surgery 

Case 
report 

>3 <3 - Satisfied. 
Side effects or  

complaints were not 
reported. 

40 days 

Araujo et al. 
2018 [30] 

Botulinum toxin 
type-A 

case re-
port 

Mixed gummy smile - 4 Satisfied. - 20 month 

Mostafa 
2017 [9] 

Gingivectomy and 
botulinum toxin 

injection 

Case 
report 

11-12 1 10-11 

Patient stated that 
she had some 

difficulty in 
contraction of her 
lips during kissing 

She also  
recommended this 

treatment procedure 
to others 

2 months 

Suber, et al. 
2014 [27] 

Botulinum toxin A 
Case 

series 
4.89 (3-7) 0.75 

4.14 (1-8) in  
2 weeks 

13 of 14 
participants were 

satisfied. 
- 3 months 

Mazzuco and 
Hexsel 

2010 [4] 
Botulinum toxin 

Case 
series 

Anterior 

- 

96% 

Except the two 
patients who had 

adverse effects, the 
other patients were 
reasonably satisfied. 

In one patient slightly 
asymmetric smile and 

in another patient 
difficulty in smiling, 

and the clinical exam-
ination showed slight 
lowering of the angles 

of the mouth. 

3 to 5 
months 

Posterior 61.06% 

Mixed 90.1% 

Asymmetric 71.93% 

Polo 
2008[6] 

Botulinum toxin 
type A 

Case 
series 

5.2-1.4 mm 
0.09-1.06 

mm 
98% at 
2 (W) 

Satisfaction was  
4.66 of 5. 

 
Pain at injection sites 
in 8 patients. Twitch-

ing at the injection site 
in 4 patients. 

One patient experi-
enced headache after 
the injection session, 
and another reported 

dizziness. 

24 weeks 
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Discussion 

Smile has an important role in facial  

appearance and represents kindness and 

confidence. Three factors that create a 

pleasant smile include the upper lip  

(levator) muscles, anterior maxillary bone, 

and anterior maxillary teeth. Dysfunction in 

each factor can lead to an unpleasant smile 

[33]. Das et al. suggested some preoperative 

examinations to help select the most  

appropriate treatment method. Age, height, 

and symmetry of the face and upper lip at 

rest position, lip mobility, crown-root ratio, 

width/length ratio of maxillary anterior  

region, sulcus depth, mucogingival junction 

position, supracrestal tissue attachment 

width, keratinized gingiva width, CEJ and 

alveolar crest are items that influence the 

selection of GS treatment method [34]. 

Moreover, patients often force the dentists 

to adopt less invasive methods. Thus, GS 

treatment techniques develop towards less 

invasiveness.  

Alammar et al. compared two lip  

repositioning techniques (standard and 

modified) and showed that modified lip  

repositioning technique yielded more  

satisfying results, more stability, and less 

relapse at the 6-month follow-up in  

comparison with the conventional  

technique in patients with hypermobile lip 

elevator muscles or short upper lip [35]. 

 

 

Ganesh et al, also assessed a combination of 

methods (laser-assisted lip repositioning, 

and crown lengthening) and showed its  

effectiveness and stability at the 1-year  

follow-up in altered passive eruption Type 

1A patients with hypermobile upper lip  

elevator muscle [10]. 

VME is the initial reason of GS caused by 

skeletal problems [36]. Graber and Salama 

proposed a classification based on excessive 

gingival display caused by VME. In VME I, 

gingival exposure is less than 4 mm. VME II 

has 4-8 mm of gingival exposure, and VME 

III has more than 8 mm of gingival display 

[37]. VME III and VME II patients need more 

complicated treatments, such as a  

combination of periodontal and  

orthognathic surgery, orthodontic therapy, 

and restorative treatments. However, VME I 

treatment is less invasive. But, it is  

important to know the source of VME. It can 

be in the posterior region, anterior region, 

or both, and can be bilateral or unilateral 

[38]. Bastidas evaluated class II  

malocclusion cases with excessive vertical 

growth that were treated with orthognathic 

surgery in his review. He concluded that Le 

Fort I osteotomy was not the first treatment 

choice, but it was the most functional  

treatment for other problems in some  

patients who were satisfied with their 

treatment [16]. 

Table 4. Summary of hyaluronic acid Injection and micro-autologous fat transplantation in treatment of excessive gingival display 
 

Authors/year Method Study 

Before   
(mm) 

After 
(mm) 

Improvement 

satisfaction 
Short term 

adverse effects 
Treatment 
follow up 

From central incisors to upper lip 

Diaspro et al 
2018 [3] 

Hyaluronic 
acid 

Case 
series 

3-8 0.5-3 0.5-7 in 2 weeks 

Based on VAS 
(0 to 10)  

Average level of 
soreness 

reported during 
treatment was 

2.09. 

In 2 cases (6.25%),  
modest bruising 

occurred, and in 1 case 
(3.25%), there was a 

secondary lip  
paresthesia; resolution 

was spontaneous within 
a few days. 

6 months 

Huang et al. 
2018 [32] 

Micro-Autologous 
Fat Transplanta-

tion 

Case 
series 

2-9 -1.5-2.5 2.5-9 
All 7 patients 

were satisfied. 

Mild to moderate  
swelling was noted over 
the operative areas but 
subsided after 7 to 10 

days. 

Average of 
12.9 months  

(6-24 months) 
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Although orthodontic treatment has  

long-lasting effects and almost eliminates 

the problem forever, treatments with  

short-term effects are increasingly  

developed to fulfil patient demands. Souza 

et al. evaluated a patient with 4.1 mm GS 

who was treated with gingivoplasty and BT. 

Even though the results were acceptable, 

they mentioned that the patient should be 

aware of GS recurrence as the effect only 

lasts for 3 to 6 months, based on the brand 

of BT [28]. Cengiz et al. assessed the  

differences between BT injection in  

orbicularis oris muscle and LLSAN muscle 

and its recurrence over time in patients who 

refused to undergo orthognathic or  

periodontal surgery. They concluded that 

injection in orbicularis oris muscle reached 

its maximum effect 15 days sooner than 

LLSAN. But excessive gingival display  

returned after 4 months [1]. In a study by 

Diaspro et al, 0.2 to 0.3 mL of hyaluronic  

acid was injected into lateral fibers of the 

LLSAN muscle and immediate resolution 

occurred that lasted averagely for 7.1 

months [3]. Huang et al. performed MAFT 

and showed that 16.1 ml fat only took 52 

minutes to transplant and lasted averagely 

for 12.9 months with no significant  

complication [32]. As mentioned, the  

current novel approaches were developed 

to eliminate the disadvantages of BT, such 

as its late onset of action and short duration 

of results. Future psychological studies are 

required to find out why patients refuse to 

undergo orthognathic treatment and prefer 

to repeat the injection approximately every 

6 months instead of treating their GS by  

orthodontic treatment.  

 

Conclusion 
Nowadays, patients prefer less invasive 

treatments with less postoperative  

complications compared with those that  

require hospitalization. Although  

orthodontic treatment could completely 

solve the GS problem, patients prefer  

methods that last shorter such as BT  

injection, hyaluronic acid injection, and 

MAFT; maybe because of low number of  

follow-ups and fast outcomes. 
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