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Abstract 

E-cigarettes can be a useful cessation aid for adult smokers. However, use of e-cigarettes by 

young people in the UK has been on the rise and is of increasing concern. The implications 

of e-cigarette use amongst patients undergoing orthodontic treatment has not yet been 

reviewed. This narrative review explores the emerging evidence base underpinning the 

relationship of e-cigarette use on tooth movement, demineralisation, and surgical 

outcomes.  

 

Single sentence relevance statement 

The usage of e-cigarettes has rapidly increased, and it is important to understand the 

possible implications for orthodontic treatment. 

 

Single sentence objective statement 

To inform the reader of the current evidence base surrounding e-cigarette use and 

specifically the relationship with orthodontic treatment. 

 

 

 

 

  



Introduction 

Many health behaviours have the potential to impact on orthodontic treatment for 

example, dietary factors, oral hygiene habits and tobacco smoking. Electronic cigarettes (e-

cigarettes) have been available now for over 15 years in the UK, with specific EU regulation 

since 2014. [1] It is estimated that 4.5 million UK adults currently use e-cigarettes [2] and they 

have been the most popular quit aid used by smokers since 2013. [3] There is high-certainty 

evidence that e-cigarettes are effective for smoking cessation and have increased quit rates 

compared to conventional nicotine replacement therapy. [4,5] 

Youth use of e-cigarettes had remained relatively low and stable until 2022 when a sudden 

increase was seen. Regular usage (more than once a week) in 11-17 year old has increased 

from 1.2% in 2021 to 3.7% in 2023 (Figure 1). [6] Eighteen percent of 18-year-olds were 

current e-cigarette users in 2023 (Action on Smoking and Health, ASH). This increase has 

largely been put down to the use of disposable products (Figure 2 and Figure 3). [6] There has 

been public health concern about this increase and a government consultation and 

proposed regulation to ban disposable products and increase flavour and packaging 

restrictions.     

There is wide consensus that e-cigarette use is significantly less harmful than smoking, but 

not risk free. For smokers using e-cigarettes as a quit aid, any potential risks from e-cigarette 

use are likely greatly outweighed by stopping tobacco smoking. However, for a young 

person who is a non-smoker, e-cigarettes will pose health impacts. Additionally young 

people may be particularly prone to effects given their continued development and the 

delicate nature of some tissues. [7] 

 

Several previous papers and resources have explored the potential oral health effects of e-

cigarette use. [8,9] This paper will focus specifically on the potential orthodontic implications 

of e-cigarette use. This may help guide future research and inform clinical practice.   

Orthodontic specific aspects of interest 



E-cigarette use may impact the following areas that are particularly relevant for an 

orthodontic patient: tooth movement, caries, surgical healing, and staining.  The following 

sections will review and summarise the evidence base across these areas.  

Orthodontic tooth movement 

Orthodontic tooth movement (OTM) is a dynamic process dependent on active bone 

remodeling described by the pressure-tension theory. [10] This complex process is regulated 

by several key factors, including osteoprotegerin, prostaglandins, and cytokines. 

Importantly, force-induced aseptic inflammation plays a pivotal role in OTM and requires 

strict control to prevent side effects, which can include alveolar bone loss, root resorption, 

and destruction of periodontal tissues. [11] 

No studies have directly evaluated the impacts of e-cigarette use on tooth movement in 

either clinical or laboratory studies. However, studies have investigated the relationship of 

nicotine alone on OTM in animal models (rats and mice). Interestingly several studies found 

that nicotine was associated with accelerated rates of tooth movement all finding the most 

significant differences between the highest strength nicotine group and the control group 

(no nicotine). [12,13, 14] Sodagar et al (2011) increased the nicotine dose and identified an 

increase in mean amounts of tooth movement from 0.4mm, 0.62mm and 0.78mm compared 

to 0.21mm in the control group. One study found nicotine exposure significantly increased 

orthodontically Induced Inflammatory Root Resorption (OIIRR) [14] and another looked 

histologically and reported ‘unbalanced resorption-apposition bone remodelling patterns 

and increased osteoclast cell distribution’. [15] Another study found conflicting results, 

reporting no significant impact of nicotine on tooth movement. [16] The authors of this study 

discuss limitations of the previous studies (showing accelerated tooth movement) including 

measurement methods and nicotine administration timing.  

These studies all used daily subcutaneous injections of nicotine. A single bolus of high dose 

nicotine is unlikely to be comparable to the daily nicotine profile seen in either tobacco 

smokers or e-cigarette users. Hence, there are limitations in how much can be extrapolated 

from these studies to clinical scenarios. Nevertheless, the animal studies reveal insights into 

the potential effects of nicotine exposure from e-cigarettes on OTM. Further research, 

ideally on humans, is required to fully understand the effects on human oral physiology.  



Caries and Demineralisation  

Patients undergoing orthodontic treatment with fixed appliances are at an increased risk of 

developing caries and white spot lesions. One meta-analysis reported an incidence of new 

carious lesions during orthodontic treatment as 45.8% with a prevalence of 68.4%. [17] It 

should be noted that caries and decalcification occurrence can vary depending on individual 

risk factors and the impact of socio-economic status and area deprivation cannot be 

underestimated. [18] Multiple studies have demonstrated an increase in plaque accumulation 

associated with fixed orthodontic appliances, however, are limited by fairly small sample 

sizes. [19,20,21] With recent data suggesting that the proportion of young people 

experimenting with vaping has grown by 50% year on year, it is important to consider the 

association between e-cigarettes, caries and erosion among this cohort of patients. [6] 

  

An association has been suggested between e-cigarette use and caries.  The strongest 

evidence to date comes from a cross-sectional study of self-reported data. Individuals who 

used e-cigarettes were more likely to have untreated caries (odds ratio, 1.69; 95% CI, 1.24 to 

2.29) than those who had never smoked or used e-cigarettes. [22] However, as discussed by 

the study authors, because of the cross-sectional design, causality could not be established. 

Also, although they controlled for some demographic factors, they were not able to adjust 

for some important factors such as diet.    

 

Much of the available data is therefore limited to in vitro studies. It has been suggested that 

e-cigarette aerosols promote a significantly higher adhesive force between the enamel 

surface and S. mutans, a facultatively anaerobic bacterium implicated within the dental 

caries process. The e-liquids used in this study were produced by the research group, rather 

than using products available on the market. [23] Separate laboratory-based studies 

highlighted enhanced biofilm formation and attachment of S. mutans but suppressed the 

growth of early colonisers S. sanguinis and S. gordonii. [24, 25] Given that all the 

aforementioned bacteria are implicated in the ecological plaque hypothesis, the findings are 

contradictory as to the impact on caries development.  

 



Saliva has an important protective effect on the oral cavity. Individuals suffering from 

reduced quality or quantity of saliva suffer from increased caries and tooth surface loss 

rates. [26] A common reported side effects of e-cigarette use is oral dryness which could be 

related to the hygroscopic nature of several of the carrier agents in the e-liquids (propylene 

glycol and vegetable glycerine). [27] This could be a potential mechanism for an increased 

caries rate. 

 

When considering the erosive potential, an analysis of 45 e-cigarette liquids (e-liquids) 

available online in the UK found that several products had a pH below 5.5, with the authors 

concluding potential erosive effects. [28] Caution must be drawn from this laboratory-based 

study which does not account for the buffering effect of saliva, the complexities of the oral 

microbiome nor the titratability of the acid. How readily acids disassociate is of more 

consequence than a low pH in isolation. Most importantly, it should be noted that the study 

only highlighted the erosive potential of products that did not contain nicotine. The nicotine 

containing samples (which are more representative of the products used by the general 

population) had an alkaline pH. 

In summary, the body of evidence indicates a noteworthy association between e-cigarette 

use and an increased risk of caries. However, these findings are not without limitations 

including methodological constraints and the reliance on self-reported data. Further 

research is essential to determine the extent of the relationship between e-cigarette use and 

caries and erosion risk with special consideration for those undergoing orthodontic 

treatment. 

E-cigarettes and surgery  

Traditional tobacco smoking is a well-established risk factor for adverse outcomes following 

surgery, including increased surgical site infections. [28] Similarly, orthognathic surgery 

patients who smoke are more likely to experience these infections. [29] Many harmful 

components of tobacco smoke, such as carbon monoxide and hydrogen cyanide, are likely 

to be responsible for these negative effects. E-cigarettes, on the other hand, either lack 

these components entirely or contain them at significantly lower levels. Therefore, it is 



hypothesised that e-cigarette use may be associated with fewer adverse postoperative 

outcomes compared to tobacco smoking. 

As with other areas explored in this review, there is a paucity of direct clinical evidence on 

the impact of e-cigarettes on surgical outcomes. Existing research is primarily limited to case 

reports; animal and human studies using surrogate physiologic markers for cutaneous 

wound healing and cell line laboratory studies. [30,31] These studies raise concerns about 

potential negative effects of e-cigarettes on inflammation, oxidative stress, endothelial 

dysfunction, blood flow/oxygenation, and platelet function. 

The vasoactive and wound healing effects of nicotine are complex and warrant further 

investigation. Traditionally nicotine is considered a vasoconstrictor due to its 

sympathomimetic properties. [32] However, a recent study has questioned the role of 

nicotine in this process, although still reporting a similar vasoconstrictive effect of e-

cigarette use. [33] Conversely, other studies suggest nicotine may reduce inflammation, [34] 

accelerate wound healing (in diabetic mice), and promote wound angiogenesis [35,36] The 

potential benefits of topical nicotine application for wound healing were even explored by 

oral and maxillofacial surgeons through a series of publications [37], including a small pilot 

clinical trial with 10 participants. This found a statistically significant, initial increase in buccal 

mucosa tissue perfusion amongst e-cigarette users with nicotine compared to without. [38] 

Some clinical studies have shown an association between e-cigarette use and gingival 

bleeding. [39] However, interpreting these findings is challenging as users often quit tobacco 

smoking concurrently, which is known to increase gingival bleeding, making it difficult to 

isolate the specific impact of e-cigarette use. [39, 40] Further clinical research is necessary to 

determine the precise role of nicotine in wound healing. 

Given the high volume of surgeries performed worldwide and the widespread use of e-

cigarettes for over a decade, the lack of robust clinical studies reporting adverse surgical 

outcomes in this population is surprising and perhaps telling in its own right – if there were 

major impacts of e-cigarette use on surgical outcomes, we would perhaps expect to see a 

strong signal of this in the evidence base. For elective procedures like orthognathic surgery, 

where the consequences of complications are high, it remains prudent to minimise all 



modifiable risk factors. Ideally, patients should abstain from both smoking and vaping before 

undergoing surgery. 

Staining 

Tobacco smoking is well known to cause staining of the dental hard tissues. [41] In the 

context of orthodontics this has relevance to restorative materials, in particular resin 

composites. A recent, comprehensive systematic review examined the evidence for staining 

caused by novel nicotine products, including e-cigarettes. The review found low-quality 

evidence suggesting that e-cigarettes may cause staining, but to a lesser degree than 

cigarette smoke. [40]  

Discussion  

We have reviewed the evidence for adverse oral health impacts of e-cigarette use across 

four clinical areas of relevance to orthodontics. There are several common themes across 

the areas: the evidence base is generally weaker quality and not conclusive, the indication is 

that the oral health effects are relatively minimal but further research is needed. In our 

opinion, possible increased caries risk is one of the areas with the strongest data to date and 

one to watch as the evidence develops.  

Cigarette smoking is not an absolute contraindication for orthodontic treatment but carries 

increased risks and patients should be provided with evidence-based cessation 

interventions. [42, 43] E-cigarettes are the most common quit aid being used by smokers (in 

England) [44] and are recommended by the NHS and NICE as options smokers can consider. 

[45, 46] Robust evidence shows e-cigarettes are more effective than conventional treatments 

such as nicotine replacement therapy. [4] Hence, adult orthodontic patients who are current 

or former smokers, may be using e-cigarettes as part of a current or recent quit attempt. 

The advice for dual users (i.e., those smoking and vaping) is that they should quit smoking 

completely. For vapers, the current NHS advice is that they should aim to quit vaping as well 

but not to rush this process and only do it when they are sure they will not go back to 

smoking. [46] 



Given the typical young patient population in orthodontics and current trends in tobacco 

cigarette and e-cigarette use, a common scenario we face clinically is a young person who 

has never smoked but who is using an e-cigarette. In this situation, we should engage in a 

non-judgmental conversation with the patient, presenting the current uncertainties 

surrounding e-cigarettes' oral health impacts based on available research. While e-cigarette 

use is not an absolute contraindication for orthodontic treatment, in the author’s opinion, it 

likely carries a slightly increased risk of complications, particularly when considering surgical 

options.  There are a range of concerns for young people using e-cigarettes: unnecessary 

addiction (disruption to education), unnecessary costs, environmental impact, and general 

health impacts such as lung damage or causing harm to the developing brain. [47, 48] For a 

young person seeking orthodontic treatment, the interaction with an orthodontist could be 

a powerful motivator to quit vaping.    

 

Conclusion 

Tobacco smoking is a well-documented risk factor for various adverse oral health outcomes. 

Emerging evidence suggests that e-cigarette use might also have detrimental effects on oral 

health during orthodontic treatment, although likely to a lesser extent than tobacco 

smoking. However, the current evidence in this area is limited and of weak quality. Further 

well-designed studies are crucial to definitively understand the impact of e-cigarettes on oral 

health in orthodontic patients. This is particularly important for young people who may have 

never smoked tobacco before but use e-cigarettes. In the interim, it is advisable for 

healthcare professionals to encourage and support orthodontic patients, especially young 

people, to reduce or ideally eliminate their e-cigarette use altogether.  

 

 

Figure legends  



 

Figure 1: Regular usage (more than once a week) in 11-17 year old has increased from 1.2% 

in 2021 to 3.7% in 2023 (ASH) 

 

Figure 2: Disposable e-cigarette products.  



 

Figure 3: Most frequently used e-cigarette by device type, current GB youth (11-17) users of 

e-cigarettes, 2015-2023.  
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