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Oral mucosal lesions associated with fixed orthodontic
appliances: A review
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ABSTRACT

Orthodontic procedures enhance dental well-being, yet they can lead to painful sores due to irritation from devices. These
sores, often found on the inner cheeks and lips, arise from friction caused by brackets, wires, and screws, resulting in discomfort
and slow recovery. To prevent these issues, one can use orthodontic wax, materials that are friendly to the body, and make
adjustments to the appliances. Innovative treatments like low-level laser therapy and personalized 3D-printed devices are
proving to be promising options for relief. Regular check-ups and working together as a team are essential for providing effective
care. Addressing issues early can lessen complications, boost comfort, and improve results of orthodontic care, emphasizing
the importance of both preventive and treatment methods in practice.

Keywords: traumatic ulcers, orthodontic treatment, oral mucosal lesions, fixed appliances

INTRODUCTION

Orthodontic care not only improves oral health and functionality but also enhances appearance and
boosts confidence. However, like any medical treatment, it comes with risks and complications, particularly
affecting soft and hard tissues.* One of the risks during orthodontic procedures is the possibility of damage
to the mouth's soft tissues.>® Common side effects include ulcerations, pain, and discomfort that mostly arise
from irritation and trauma caused by orthodontic devices.”* Elements like archwires, brackets, bands, tubes,
hooks, and mini screws can lead to these ulcerations. Increased muscle activity from the cheeks or tongue
can worsen the situation.»>” This type of irritation caused by orthodontic devices is known as traumatic
ulceration.212 Traumatic ulceration refers to a soft tissue injury in the mouth triggered by acute or chronic
physical, mechanical, thermal, or chemical damage.*® Managing traumatic ulcers that arise from orthodontic
treatments involves a team approach between orthodontists and oral medicine specialists.?

This article review focuses on the causes and treatment of mucosal ulcers that may arise during
orthodontic procedures. By exploring various contributing factors and recent advancements in research, we
aim to offer insights that can improve patient care and outcomes. Besides, we encourage ongoing research
and innovation in this field to provide better support for those undergoing orthodontic treatment.**

METHOD

We performed a thorough literature review to pinpoint relevant articles published in English. Our
search spanned several highly regarded electronic databases, including PubMed/MEDLINE, Google Scholar,
Scopus, and CrossRef. To ensure a focused and comprehensive retrieval of germane studies, our search
strategy incorporated specific Medical Subject Headings (MeSH) terms. These terms were deliberately
chosen to capture the core concepts of our investigation and comprised: “Oral mucosal lesions,” “Orthodontic
treatment,” “Ulcers,” and “Fixed appliances.” This systematic approach to database searching, combined
with the use of precise MeSH terms, aimed to maximize the retrieval of pertinent and high-quality evidence
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concerning the relationship between orthodontic treatment involving fixed appliances and the occurrence of
oral mucosal lesions, particularly ulcers.

DISCUSSION

Traumatic ulcers can result from physical, heat, or chemical injuries. These lesions are quite common
in everyday practice. A traumatic ulcer may develop due to sharp teeth, improper restorations, poorly fitting
dentures, or fixed orthodontic devices, leading to chronic ulcers.? For individuals wearing orthodontic
appliances, many mucosal injuries are linked to the trauma inflicted by these devices. The most common
types of mucosal injuries observed among wearers of fixed orthodontic equipment include gingival
inflammation, contusions, erosions, and ulcerations (see Figure 1). A study conducted by Kvam et al.
indicated that inflammatory lesions of the oral mucosa were more prevalent than ulcers, which occur
infrequently and are predominantly associated with fixed orthodontic devices.>®#15

According to the WHO classification, the oral mucosal
lesions associated with fixed orthodontic appliances typically
appear on the buccal and vestibular mucosa, where the brackets
and archwires lead to erosions and desquamations, and on the
lower lip due to ulcerations caused by the brackets and wires.
As noted by Travess et al., in patients with fixed orthodontics,
ulcerations or hyperplasia arise from irritation caused by the
archwire and adhesive bonds, or from the wire pressing against
the lips.2>6 Ulcers stemming from repeated trauma may be
either symptomatic or asymptomatic, usually displaying well-
defined edges and feeling firm when touched. Once the source
of irritation is removed, these lesions can heal with or without
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Figure I. Intense gum inflammation around the brackets Ieavmg scars. i . . i .
and wires during fixed orthodontic treatment.® Traumatic conditions result in various types of lesions

depending on the specific orthodontic appliance used. Brackets
often lead to the formation of erosive and keratotic patches due to friction against surrounding mucosa.
Archwires are frequently linked to ulcers that occur due to hooks penetrating the oral lining. Mini screws
are commonly associated with redness and erosions.?’

Components of fixed orthodontic appliances that cause irritation include brackets, bracket hooks,
bands, tubes, lingual arches, transpalatal arches, and wires, particularly the distal end of the wire. Mucosal
irritation arises from friction between these components and the mucosal tissue. Unpredictable movements
of the tongue and cheek muscles may exacerbate ulcer formation. While brackets can cause both erosion
and desquamation of the mucosa, the wires are more likely to induce ulcerations.?*°

Managing traumatic ulcerations involves both preventive
measures and definitive treatment. Common therapies for traumatic
ulcers associated with fixed orthodontic devices include chlorhexidine
gluconate (CHx), topical corticosteroids, hyaluronic acid, and
orthodontic wax as a protective agent. Applying dental wax over
brackets can considerably lessen trauma and alleviate discomfort (see
Figure 2). Using rubber tubing on unsupported archwires also
minimizes the risk of unintended injury. Also, smoothly rounding off
sharp appliance edges can be beneficial. The simplest way to address
traumatic ulcers is to identify and remove the offending cause. Since
brackets cannot be removed during fixed orthodontic treatment, a

Figure 2. Applying dental wax over a bracket
can help alleviate the discomfort caused by

ulcers on the lips and inner cheeks.® barrier is created between the source of irritation and the surrounding
mucosa to reduce friction.

Orthodontists often apply medicated waxes to cover brackets or other irritative components.
Alternatively, sensitive parts of the appliance can be altered. For instance, cutting or bending the wire end
at the distal buccal tube towards the gingiva, or angling the ligature wire under the wire or bracket to prevent
irritation, can be effective.%? Recent technological innovations and new methodologies have demonstrated
potential in decreasing both the frequency and severity of mucosal ulcers among orthodontic patients:
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a) Laser treatment: Low-level laser therapy (LLLT) has became an exciting option for treating mucosal
ulcers. Research has indicated that LLLT can expedite healing, alleviate pain, and lower the chances of
ulcer reoccurrence by promoting cellular restoration and diminishing inflammation. 1416

b) Biocompatible materials: The innovation of biocompatible orthodontic materials, including nickel-free
and hypoallergenic brackets and wires, has lessened the occurrences of allergic responses and
mechanical irritation, thus lowering the risk of developing mucosal ulcers.'478

¢) Custom appliances via 3D printing: Employing 3D printing technology for creating personalized
orthodontic appliances based on the individual’s anatomy has proven effective in reducing irritation
and enhancing comfort. These customize-made appliances fit more accurately, minimizing friction and
the risk of ulcer development. 141920

The articles we looked at provide a detailed look into oral mucosal issues that can come up with
orthodontic treatments, emphasizing both the pros and cons. One of the positives includes a comprehensive
risk assessment, where the researchers point out various concerns like oral sores, gum inflammation, and
enamel loss. Importantly, the clinical relevance of these findings emphasizes the risk of traumatic ulcers
caused by the friction of brackets and wires, giving clinicians useful insights for proactive management.

Besides, several articles propose preventive measures such as fluoride treatments, orthodontic wax, and

better hygiene practices. On the flip side, there are some drawbacks, like a lack of sufficient data since many
studies rely on literature reviews, and a limited research scope, with a few studies featuring small or region-
specific samples, which can limit their broader applicability.

CONCLUSION

Orthodontic treatments can lead to the formation of painful ulcers anywhere in the mouth. The ulcers
resulting from orthodontic devices tend to be chronic, prolonging the healing process. Regular examinations
of the oral mucosa alongside orthodontic care are essential. It is essential for every orthodontist to recognize
the lesions that may arise due to treatment; neglecting this can result in treatment delays, patient discomfort,
and the oversight of enduring ulcers like traumatic ones, which could develop into carcinoma. A
comprehensive approach involving both an orthodontist and an oral medicine specialist is necessary for the
effective management of traumatic ulcers.
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