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ARTICLE IN ABSTRACT 
 

This review highlights the increasing use of Botulinum Toxin (Botox) in periodontics for      
enhancing facial aesthetics and addressing various oral problems. With a focus on gummy 
smile correction, bruxism treatment, and improving dental implant outcomes, the paper 
outlines the mechanism of Botox action and its diverse uses in dentistry. This article 
emphasizes the importance of proper training for periodontists to effectively integrate Botox 
into comprehensive treatment plans, ensuring both therapeutic and aesthetic benefits. Despite 
discussing potential ill effects and contraindications, the paper underscores the dynamic and 
minimally invasive nature of Botox in periodontics. As the field continues to evolve, Botox 
presents opportunities for a holistic approach to optimize oral health care and enhance patient 
satisfaction. 
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Introduction 
 
In the past ten years, periodontal and dental practises have seen an increase in the use of facial cosmetic operations. 
Techniques that maximise aesthetics have evolved in response to growing patient expectations and the demand for 
facial aesthetics. It is postulated that the initial impression is the one that lasts a lifetime, and that the impression is 
greatly influenced by dental attractiveness. Since a smile may convey a wide range of emotions, glowing smiles are in 
high demand. Three essential elements are necessary for dentofacial harmony: the lip, the teeth, and the gingiva.1 
Many people associate Botox with cosmetic treatments for lines and wrinkles on the face, however the botulinum toxin 
from which Botox is generated has a long history of medically therapeutic uses, including cervical dystonia, 
hyperhidrosis, strabismus, and blepharospasm. Botox is presently being utilised more frequently in dentistry due to its 
therapeutic benefits in the treatment of certain oral disorders.2 
Botulinum toxin is displaying various applications in periodontology. Its significance in the goal of comprehensive 
dental care is expanding, from addressing gummy smiles to assisting in the treatment of quick loading implants, 
regulating parafunctional behaviours like clenching, and minimising temporomandibular dysfunctions, including 
trismus. This trend in incorporating Botox into dentistry reflects a greater recognition of the drug's diverse therapeutic 
potential. As the sector embraces these innovations, it will be able to provide patients with not only enhanced oral 
health but also a seamless balance of aesthetics and function.3 
 

What is botox? 
 
Botox (botulinum toxin-BTX or botulinum neuro toxin) is a protease exotoxin released by Clostridium botulinum, 
which is a gram-positive, rod-shaped, anaerobic, spore-forming, motile bacterium. It has emerged as one of the safest 
and potent biologic toxin, with exceptionally high therapeutic results in modern medicine. 

Botox is famous for its minimally invasive reversible treatment modality. The Dental Quality Assurance Commission 
(DQAC) of Washington, New Jersey state board and Michigan board of dentistry have approved the use of botox and 
dermal fillers by dentists.2,4 
Currently, seven serotypes of botulinum neurotoxin have been identified (serotypes A–G).5 At present, three different 
serotypes of botulinum toxin A (Botox, Dysport, Xeomin)(figure1) and just one type B botulinum toxin (MyoBloc) have 
been commercialised for cosmetic and medical use.6 
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Figure 1: botox type A. Picture courtesy, https://biologydictionary.net/botulinum-toxin/ 
 
Each vial of BOTOX includes : 
1. 100 Units (U) of Clostridium botulinum type A neurotoxin complex, 
2. 0.5 milligrammes of Albumin Human, 
3. and 0.9 milligrammes of sodium chloride in a sterile, vacuum dried form that is without a preservative. 
 
Mechanism of action 
BTX inhibits neuromuscular transmission by blocking extracellular acetylcholine release, thereby lowering signals to 
muscle cells, resulting in diminished muscle action or an entire lack of muscle contraction, as demonstrated below.7 
figure 2 
Ach is a neurotransmitter that is responsible for muscular contraction and glandular secretion. Docking proteins like 
SNAP-25 and synaptobravin are essential for vesicle transport to the presynaptic membrane. 
Botulinum Toxin Activity: 
Botulinum toxin A's endopeptidase activity targets the docking protein SNAP-25. 
Type B botulinum toxin cleaves synaptobravin in vesicular-associated membrane protein (VAMP).2,8 Cleavage of 
these proteins hinders Ach vesicle transport to the presynaptic membrane. 
Functional Impact: 
Presynaptic block causes functional denervation of muscles, resulting in atrophy and a decrease in muscular bulk.9 
For approximately 3 to 4 months, there is a temporary loss in muscle tone and flaccid paralysis.10 Recovery and 
Repeat Injections: 
Neuromuscular transmission is re-established by the regeneration of new axon terminals.11 Therapeutic effects peak 
within 1-4 weeks, declining after 3-4 months. 
Repeat injections (2-3 times a year) are advised with a minimum 3-month gap to prevent antibody formation against 
the toxin. 
Preventive Measures: 
Administering injections 2-3 times a year minimizes the risk of antibody formation and subsequent botox workup 
issues.12 
 

Figure 2: Mechanism of action simplified 



Applications in periodontology gummy smiles: 
The term "gummy smile" refers to a condition in which there is excessive maxillary gingival display more than 2 
mm when smiling. Its frequency is estimated to be around 10%, with females aged 20-30 years being 
particularly susceptible.13,14 
A gummy smile can be caused by a number of factors, including hyperactive upper lip muscles such as the 
levator labii superioris, levator labii superioris alaeque nasi, levator anguli oris, depressor septi, zygomatic 
major, and zygomatic minor. Other potential causes involve altered tooth eruption, dentoalveolar extrusion, and 
vertical maxillary excess. A proper diagnosis, often classified as low, moderate, or high gingival exposure using 
the Goldstein classification, is required for effective treatment. 
Gummy smiles can be treated using a variety of surgical and non-surgical procedures. Notably, the use of 
Botulinum toxin (BTX) is a non-surgical method that is gaining popularity. This procedure is thought to be 
minimally invasive, and it provides an alternative to standard therapies. 
Botulinum toxin, particularly Botulinum toxin A (BTX), is increasingly favored for patients with hyperactive 
upper lip elevator muscles that result in mild gingival show.12,15 The injection site, named as the Yonsei site, 
strategically targets the core of the triangle formed by the levator labii superioris, zygomatic minor, and levator 
labii superioris alaeque nasi (figure3). Injections at this point cause muscle paralysis, which reduces upper lip 
lift and muscle contractibility. As a result, there is a decrease in gingival show when smiling.16,17 
 

Figure 3: Yonsei point, a point located at the centre of a triangle formed by levator labii 
superioris, levator labii superioris alaeque nasi and zygomaticus minor. Picture courtesy Festi 

Lova et al, 2018 

 
 

Bruxism: 
Bruxism is a parafunctional habit that causes excessive tooth grinding due to masticatory muscle hyperactivity. 
Injections of botulinum toxin type A into the temporalis and masseter muscles hinder nerve impulse 
transmission to these muscles, resulting in temporary paralysis of these muscles and assisting in the successful 
treatment of individuals with severe bruxism. FIGURE 418 
Van Zandijcke and Marchau (1990)[12] injected 100 U of a botulinum toxin Type A injection into the masseter 
and temporalis muscle after which he saw significant reduction in severe bruxism symptoms. Ivanhoe et al 
(1997)[19] injected 200 U of botox injection into the masseter muscle and saw an improvement in theraupeutic 
response after 19 weeks. 
It has an advantage over other treatment alternatives such as oral splints, behavioural techniques, and muscle 
relaxants for cases with sleep bruxism.It is a non-invasive conservative method that lowers tooth wear and 
protects against early implant loss.20,21 



 

 
Figure 4: Site of injection in masseter and temporalis muscle for treatment of bruxism. 

Picture courtesy M.Spósito et al,2014 
Dental implants: 
Overloading of the masticatory muscles can prevent or impair implant osseointegration and/or cause micro- 
fractures at the bone-implant interface as it exceeds the bone physiologic threshold [22]. Botulinum toxin type A 
injections to the masticatory muscles can be therapeutically useful by allowing implants to achieve better 
unhindered osseointegration and heal in a more stable environment. 
 
Black triangles: 
Dermal fillers are injected into the interdental papilla between the teeth or dental implants to puff up the tissue 
and seal the black triangles. (figure 5)[23] Daines SM and Williams EF. (2013) [23,24] discovered that using 
interdental soft tissue fillers in conjunction with Botox injections filled in the black triangles and that the effect 
lasted 3-4 months.[24] 
 

Figure 5: treatment of black triangles using botox, site of injection between the interdental 
papillae. Picture courtesy : http://www.dentaltown.com/dentaltown. 

 
Other uses of botox in dentistry25 
1. Temporomandibular joint disorders 
2. Sialorrhea 
3. Masseter hypertrophy 
4. Facial aesthetics 
5. Trigeminal neuralgia 
6. Toothache 
7. Orthodontic treatments (in pathologic clenching) 
8. Mandibular Spasm 
9. Oromandibular Dystonia 
10. Correction of lip deformity 
11. Oral surgery (in treatment of fractures) 
12. Prosthodontic considerations (in new denture wearers) 
 
Adverse effects of botox 26 
1. Temporary side effects such as fever, palpitations, tingling sensations, and nausea that normally go away 
after 1-2 days. 

2. Partial temporary weakening of the injected muscle 
3. Muscle soreness for a few days following injection 
4. If Botox is administered over an extended period of time, it may produce muscular atrophy, which is 

reversible if the Botox therapy is stopped. 
5. Localised edema near the injection site 

https://www.semanticscholar.org/author/M.-Sp%C3%B3sito/46834455
http://www.dentaltown.com/dentaltown
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6. Mild, localised, and temporary headache 
7. Ecchymosis that lasts 3 to 10 days 
8. Numbness and parasthesia are symptoms of this condition. 
9. Myalgias and mild malaise 
10. Vomiting on occasion 
 

Contraindications 25 
1. Patients who are psychologically unstable and have unrealistic expectations 
2. Patients who rely on intact facial movements and expressions for a living (for example, actors, singers, 
musicians, and media figures) 
3. Neuromuscular disorder patients (Myasthenia gravis, Eaton-Lambert syndrome) 
4. Patients who are allergic to either of the Botox A or B 
5. Patients taking drugs such as aminoglycosides, penicillamine, quinine, and calcium blockers, which interfere 

with neuromuscular impulse transmission and potentiate the effects of Botox. 
6. patients who are pregnant or lactating. 

 
 

Conclusion 
 
the integration of Botox in periodontics represents a dynamic and minimally invasive approach to addressing 
various orofacial concerns. The therapeutic benefits of Botulinum toxin A, coupled with its safety and 
reversibility, make it an appealing adjunct in periodontal practice. Dentists, particularly those specialized in 
periodontics, can harness the advantages of Botox to enhance patient outcomes, providing not only functional 
improvements but also aesthetic benefits. As the field continues to evolve, proper training and continued 
education become essential for periodontists to navigate the nuanced application of Botox, ensuring its effective 
integration into comprehensive treatment plans. The versatility of Botox in periodontics underscores its 
potential to contribute to a holistic approach in optimizing oral health and patient satisfaction. 
 

Table 1: Research investigations into the effectiveness of Botox in managing bruxism. 
SR 
NO. 

AUTHORS INJECTED 
MUSCLE 

TYPE OF 
TOXIN 

DOSAGE 
(MU) 

OUTCOME 

1. van Zandijcke et al., 
1990 [12] 

Masseter 
Temporalis 

Toxin 
hemagglutin in 
complex of 
BTX-A 

25 Marked 
reduction 

2. Ivanhoe et 
al.,1997[19] 

Masseter 
Temporalis 

BTX-A 50 Complete 
recovery 

3. Watts et al., 1999 
[27] 

Masseter BTX-A 50 Reduction in 
bruxism 

4. Tan et al., 2000 [28] Masseter Botox 61.7± 11.1 Marked 
improvement 

5. See and Tan, 2003 
[29] 

Masseter Dysport 50 Great 
improvement 

6. Manzano et al., 
2004 [30] 

Masseter 
Temporalis 

BTX-A 150–75 Significant 
decrease in 
bruxism 

7. Nash et al.,2004 [31] Masseter 
Temporalis 

BTX-A 25–50 Great 
improvement 

8. El-Maaytah et al., 
2006 [32] 

Masseter 
Temporalis 

Botox Total of 100 U Great 
improvement 

9. Monroy    and da 
Fonseca, 2006 
[33] 

Masseter Botox 15 Improvement 

10. Guarda- Nardini 
et al., 2008 [34] 

Masseter 
Temporalis 

Botox 20–30 Marked 
improvement 

11. Lee et al.,2010 
[35] 

Masseter 
Temporalis 

Dysport 80 Reduction in 
frequency 

12. Andrea Santamato 
et al.,2010 [36] 

Masseter 
Temporalis 

BTX-A 25-40 decrease in 
bruxism 
symptoms 

13. Young Joo Shim et 
al., 2014 [37] 

Masseter 
Temporalis 

BTX-A 25 Reduced 
symptoms of 
sleep 

https://www.sciencedirect.com/author/18635070600/andrea-santamato
https://jcsm.aasm.org/doi/full/10.5664/jcsm.3532


 

     bruxism for a 
month 

14. Long-dan Zhang et 
al, 2016 [38] 

Masseter BTX-A Not specified effective  in 
reducing the 
occlusal force,
 but 
psychological 
intervention is 
also needed 

15. Hyun-Suk Kim et 
al.,2016 [39] 

Masseter 
Temporalis 

dysport 500 pain relief 
and improved 
masticatory 
functions after
  the 
treatment. 

16 Hessa Al- 
Wayli,2017 [40] 

Masseter BTX-A 20 Reduction in 
the         mean 
pain score and 
number of 
bruxism events 

17. Jadhao et al., 2017 
[41] 

Masseter 
Temporalis 

BTX-A 20-30 Marked 
improvement 
and decrease in
 bruxism 
symptoms 

18. Hatice Hosgor et al., 
2020 [42] 

Masseter 
Temporalis 

dysport 100-150 IU Marked 
improvement 

19. Zaed Ghassan 
Shehri et al., 2022 
[43] 

Masseter BTX-A 10 Marked 
improvement 
and decrease in
 bruxism 
symptoms 

20. Bok Ki Jung et 
al.,2023 [44] 

Masseter praBTX-A 15-30 relieve bruxism 
symptoms 

 

Table 2: Research investigations into the effectiveness of Botox in immediate loading of implants 
SR NO. AUTHOR INJECTED 

MUSCLE 
TYPE OF 
TOXIN 

DOSAGE 
[MU] 

OUTCOME 

1. Eitan 
Mijiritsky et 
al., 2016 [45] 

Masseter 
Temporalis 

dysport 70-90 Improvement in 
results in immediate 
loading of implants 

2. Sara El 
Shafei et al., 
2022 [46] 

Masseter botox 30 IO Temporary reduction 
in biting force 
percentage led to 
decreased bone 
changes around 
placed implants 
supporting partial 
overdentures 

 

Table 3: Research investigations into the effectiveness of Botox in treatment of gummy smiles. 
SR NO. AUTHOR TYPE OF 

TOXIN 
MUSCLE 
INJECTED 

DOSAGE [MU] OUTCOME 

1. Polo   M   2005 BTX-A LLS, LLSAN, 0.25 U per Authors  
 [47]  and at the muscle  reported that 

   overlap  areas of bilaterally  treatment  
   the LLS and Zmi   modality was 

   muscles   effective,  

https://link.springer.com/article/10.1186/s40902-016-0051-7#auth-Hyun_Suk-Kim-Aff1
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Wayli%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Wayli%20H%5BAuthor%5D
https://edj.journals.ekb.eg/?_action=article&amp;au=464452&amp;_au=Sara%2B%2BEl%2BShafei
https://edj.journals.ekb.eg/?_action=article&amp;au=464452&amp;_au=Sara%2B%2BEl%2BShafei




 

 
     producing 

esthetic smiles. 
2. Polo M 

2008[48] 
BTA - A yonsei point - 

LLSAN  and LLS 
and the LLS and 
Zmi 

2.5 UI/0.1 mL Mean gingival 
display had 
declined from 5.2  
mm (+/-1.4 
mm) to 0.09 mm      
(+/-1.06 
mm)       in       2 
weeks. 24 
weeks, average 
gingival display 
was 2.9mm. 

3. Mazzuco R 
2010 [49] 

BTA - A LLSAN  and LLS 
and the LLS and 
Zmi 

2.5 UI/0.1 mL Authors reported 
general average 
improvement by 
75.09%. 

4. Sucupira E 
2012 [50] 

BTA - A LLSAN 3.1 UI/0.1 mL Authors reported 
average 
satisfaction level 
of 9.75 on a 10-
point scale 

5. Somaiah S 
2013 [51] 

BTX- A LLSAN, LLS, 
Zmi 

2.5 U R Authors reported 
decrease in the 
gingival display 
(mean 75.09%). 
Mean gingival 
display decreased 
from 
4.7 ± 1.06 from 
the 1st week to 
0.95 ± 0.72 in the 
second week. 
After 12 weeks it 
was 3.7 
± 1.16mm 

6. Suber  JS 2014 
[52] 

BTA - A LLSAN, LLS 2 UI/0.1 mL Authors reported     
85% 
and 83% 
reduction in 
gingival display 
for both central 
incisor and 
canines. 

7. Al-Fouzan AF 
2017[53] 

Botox type I GS LLS, LLSAN not specified Authors reported
 clear 
reduction  in 
gingival display 
after   2   weeks 
with 96.6% 
reduction in GS. 

8. Pedron IG 
2018 [54] 

dysport Laterally to each 
nostril 

2 UI/1.7ml Authors reported 
reduction in 
GS. 

9. Mostafa D 
2018 [55] 

BTX A each side of the 
nasolabial fold, 1 
cm lateral and 
below  the  nasal 

4 units Authors observed 
results that was 
extremely 
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   ala - Yonsei 

point 
 significant, as the exposed gingival area 

became 1 mm 

10. Duruel O 2019 BTA - 
A 

A Yonsei point  - 5 IU Authors 
 [56]  LLSAN  and LLS  reported 

   and the LLS and  gingival display 

   Zmi  percentage of 

     improvement 

     for    each   case 

     was   calculated 

     100% 
11. Al  Wayli  H   – BTX-A Yonsei point NOT 

SPECIFIED 
Authors 

 2019 [57]    reported that 

     single   dose   of 

     BTX-A injected 

     at    the   Yonsei 

     point was 

     effective  in  the 

     treatment of GS 

     and achieved 

     better results 

     than multiple 

     injections at 

     various sites. 

12. Cengiz et al. BTX-A levator labii 5 IU Botox  injection 
 2020 [58]  superioris  might be 

   alaeque nasi and  effective in 

   orbicularis   oris  patients with 

   muscles  increased 

     gingival 

     exposure. 

     Showed 

     significant 

     improvement. 

13. Skaria et al. BTX-A Injected on 2.5 IU Gingival 
 2021 [59]  either side of the  exposure 

   face  reduction  from 

     4.93   to   3.705 

     mm with a 

     decrease  in the 

     nasolabial fold 

14. Mate et 2021 
[60] 

al. BTX-A LLSAN, LLS, ZM 1.25 U BTX-A was 

  and ZMn  effective  in  the 

    management of 

    gummy smile, 

    and  the results 

    persisted  up to 

    three months 

    and then 

    gradually 

    returned to 

    baseline post 

    six months. 
15. Gong et al. BTX-A bilateral   single- 2 IU The effect of the 

 2021 [61]  point injections  average dose of 

     Botox    for   the 

     treatment of 

     gummy smile 

     depends  on the 

     patient's 

     gender  and the 

     severity   of  the 

https://pubmed.ncbi.nlm.nih.gov/?term=Mate%20PP%5BAuthor%5D


 

 
 
 
 
16. Shemais et al. 
2021 [62] 

 
 
 
 
Oral zinc 
supplement 
intake prior to 
BTX  A 
injection 

gummy smile rather than the etiology of the condition. 
Yonsei points 3 IU Zinc supplement prior  to  BT 

injection can enhance clinical efficacy and maintain 
its effects for a sustained amount of time. 

17. Rajagopal et 
al. 2021 [63] 

(BTX) A yonsei point Group 1: 3 units 
Group 2 : 5 units 

Authors recommend 
Botulinum Toxin (BT) 
for gummy  smile 
treatment, citing its 
safety, affordability, and
 ease of 
usage. Despite 
temporary results, it 
may serve  as  a 
prelude  to 
surgery, especially
 for 
those with 
significant maxillary 
vertical excess. 

18. Aldhaher and Bede  2022 [64] BTX A Two groups: the first group 
received 2.5 IU injection at one 
point per side and the second group 
received 5 IU of BT at two points 
per side 

2.5 and 5 IU The  second group 
showed a better result in terms of the 
degree    of 
satisfaction and clinical measurements 

19. Costa et al. 
[2022] [65] 

BTX A levator labii superioris 
alaeque nasi and levator labii 
superioris muscles 

Group 1 (G1) (2 
U/point) Group 2        
(G2)        (2 
U/point) 

Expanding the number 
    of 
injection points for
 BTX-A 
prolonged  the 
impact    on 
reducing excessive 
gingival display (EGD) 
 and 
enhancing patient 
satisfaction. 
However, it did not 
escalate the intensity of 
the result 

20. Soris et al. 
[2022] [66] 

BTX-A Yonsei triangle 4 units Use of this 
BTX-A is a novel, 

efficient, 
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     harmless and 
minimally 
invasive 
nonsurgical 
therapy that 
can extensively 
improve smiles. 
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