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Abstract 

Clear aligner therapy has become a well-regarded orthodontic procedure recognized for its cosmetic appeal 

and comfort, particularly among adult patients. This case report delves into the clear aligner treatment 

administered to an adult patient presenting with an anterior crossbite and crowding. The treatment involved 

a non-extraction approach, utilizing arch expansion and interproximal reduction (IPR). A total of 22 sets 

of clear aligners were provided, with a recommended wear time of 22 hours per day for 10 days, spanning 

an eight-month period. As a result, this case study emphasizes the efficacy of clear aligners in orthodontic 

treatment for addressing anterior crossbite issues. The discreet design of these aligners not only promotes 

improved periodontal health but also enhances patient acceptance. 
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Introduction

Correcting anterior crossbite is crucial for both aesthetic and 

functional reasons, requiring early intervention to facilitate proper 

occlusal development [1]. Moyer defines anterior crossbite as the 

abnormal axial alignment of one or more maxillary teeth, 

characterized by the lingual positioning of the upper anterior teeth 

relative to the lower ones or a reverse overjet [2,3]. 

The prevalence of anterior dental crossbite globally is estimated to 

be between 4% and 5% [4]. Various factors contribute to its 

development, such as trauma, supernumerary teeth, crowding, lip 

biting, retention of primary teeth beyond their natural time, 

necrotic primary tooth or root, delayed shedding of primary 

incisors, and the presence of odontomas [5,6]. 

Anterior crossbite can be dental, skeletal or functional, either 

individually or in combination. Dental crossbite may develop due 

to changes in tooth position, while skeletal is characterized by a 

basal bone mismatch in the sagittal plane. Functional crossbite, 

also known as pseudo-Class III, occurs when occlusal interferences 

lead to mandibular displacement upon closure [7]. 

A variety of treatment options exist, both orthodontic and non-

orthodontic. Non orthodontic approaches comprise the use of 

tongue blades, composite inclined planes, reversed stainless steel 

crowns, unusually thick restorations, and extractions with 

subsequent prosthetic replacement in older individuals. Less 

frequently utilized alternatives encompass the selective reshaping 

of teeth, surgical adjustment of tooth position, and segmental 

osteotomy of the affected teeth. Orthodontic solutions encompass 

a variety of removable acrylic appliances and fixed appliances 

featuring lingual springs and expansion screws. Each option 

presents its own advantages and disadvantages [8]. 

In 1946, Kesling introduced the concept of employing a sequence 

of thermoplastic positioners for teeth movement. Clear aligner 

technology was later introduced by Align Technology in 1997. 

Since then, it has undergone significant advancements, enabling 

the correction of many irregularities that were not feasible with 

earlier appliances. Essentially, these appliances utilize a series of 

clear aligners to gradually shift teeth, typically by 0.25–0.3 mm per 

aligner. These aligners are worn for 7 to 14 days per tray, 

depending on the manufacturer's guidelines. Initially, they were 

crafted on stone casts, but now thermoforming and three-

dimensional printing techniques are commonly employed, 

providing manufacturers with enhanced control over tooth 

movements [9]. 

This case study details the utilization of clear aligners to correct 

anterior crossbite in an adult patient. It documents the treatment 

journey, highlighting any advancements made and the final results 

of this specific orthodontic approach in addressing the identified 

issue. The aim of the report is to offer understanding into the 

treatment strategy, the use of clear aligners, the patient's reaction 

to the treatment, any obstacles encountered during the procedure, 

and primarily, the success of the treatment in rectifying the 

malocclusion. 

Case Report 

A 17-year-old female patient visited our dental office with 

complaints of an anterior crossbite, misalignment, and crooked 

upper and lower teeth. She had no significant medical history or 

family dental problems. During the external examination, we 
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observed a mesencephalic head shape, mesioprosopic face shape, 

symmetrical frontal appearance, balanced profile, medium-sized 

nose, and competent lips (see Figure 1). The interlabial was within 

the normal range. The temporomandibular joint examination 

revealed no symptoms or concerns. 

During the assessment of the smile, we noticed that there was a 

sufficient display of incisors, although the alignment of the teeth 

was not ideal. The curvature of the smile arc was nearly flat with 

that of the lower lip. Upon intraoral examination, we identified a 

class III malocclusion with satisfactory oral hygiene and average 

periodontal condition. Both molars exhibited class III 

relationships, while the canines were class I on both sides, and the 

incisors showed a class III relationship with a reverse overjet of -2 

mm. The overbite was within normal limits at 3 mm. The upper 

midline was aligned, while the lower midline deviated 1.5 mm to 

the left. 

Cast analysis revealed crowding of 5mm in the upper arch and 

3mm in the lower arch. A panoramic radiograph confirmed the 

absence of cavities, root resorption, or any dental irregularities, 

indicating a healthy periodontal condition. Cephalometric analysis 

revealed a skeletal Class I relationship and a normodivergent facial 

pattern, characterized by an acute nasolabial angle. 

Treatment objectives 

The primary goal of the orthodontic treatment involved the 

correction of anterior crossbite esthetically through the use of clear 

aligners without using elastic button technique (EBT). Additional 

objectives included leveling, alignment and decrowding of both the 

arches and correction of midline through arch expansion and 

interproximal reduction (IPR). 

Treatment options 

We discussed different treatment options with the patient, 

considering the following: 

Initially, we proposed traditional braces for orthodontic treatment, 

but the patient opted against this choice, preferring a more visually 

attractive appliance. 

As an alternative, we suggested the use of clear aligners, which 

aligned with the patient's preference for a solution that is 

aesthetically pleasing. 

Treatment procedure 

After completing the examination and history-taking process, we 

proceeded to capture intraoral and extraoral photographs, as well 

as intraoral scans using a specialized scanner. These records were 

then forwarded to the ClearPath facility to create a personalized 

treatment plan. 

The panoramic X-ray affirmed the presence of ample bone 

structure and indicated average oral hygiene, meeting the necessary 

criteria for orthodontic treatment. No further dental procedures 

were deemed necessary, making the case suitable for clear aligner 

treatment. 

Following the submission of records, a 3D treatment plan 

consisting of 22 stages in both arches was formulated. The 

approach involved non-extraction, incorporating arch expansion 

and interproximal reduction (IPR). A treatment simulation (see 

figure: 2) was presented to the patient for review, and upon her 

satisfaction, approval was granted. 

Within 7 days of submitting the records, we discussed the treatment 

plan with the patient. She expressed high satisfaction with the 

proposed approach, and no adjustments were deemed necessary. A 

total treatment duration of eight months was recommended and 

promptly accepted by the patient. Subsequently, treatment 

commenced shortly thereafter. 

IPR Technique 

Interproximal reduction (IPR) is a method involving the precise 

removal of a thin layer of enamel between adjacent teeth to 

alleviate crowding [10]. Various techniques for IPR exist, such as 

the use of burs, discs, and abrasive strips [11]. In this particular 

investigation, thin diamond-coated double-sided abrasive strips 

were employed for IPR. The procedure was carefully measured 

using an IPR gauge, and afterward, topical fluoride was applied to 

prevent any potential adverse effects. 

 

Figure-1: Pre-Treatment; Extraoral & Intraoral Photographs. 

 

Figure-2: 3D Treatment Plan (A) Before & After, (B) Superimpositions. 
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Treatment progress 

After obtaining approval for the treatment simulation, we received 

the IPR and MRF forms (see figures 3 and 4) from the aligner 

facility, along with 22 sets of upper and lower aligners. Each set 

was recommended for wear for 22 hours daily over a period of ten 

days. The patient received thorough guidance on oral hygiene and 

periodontal health. Initially, the patient received the first few set of 

aligners and was scheduled for an IPR appointment. 

IPR of 0.7mm was performed between the upper left canine and 

first premolar before aligner number nine. IPR at six contact points 

was planned in the lower arch, scheduled across two visits. A 

0.6mm IPR was conducted between the lower central and lateral 

incisors bilaterally before aligner twelve. An IPR of 0.6mm was 

done between lower central incisors at the same stage. 

Subsequently, 0.6mm IPR was done between the lower lateral 

incisors and canines bilaterally, while 0.7mm was performed 

between the lower right canine and first premolar before aligner 

eighteen. The patient then received successive sets of aligners and 

underwent evaluations of periodontal health and aligner tracking 

every three months, consistently demonstrating satisfactory results 

due to commendable compliance. 

Upon completion of the treatment, two sets of retainers were 

provided. The patient was instructed to wear them full-time for the 

initial six months, followed by night-time wear for three months, 

and then transitioning to alternate-night-time wear for the 

remaining three months. 

 

Figure-3: Ipr Form. 

 

 

 

Figure-4: Movement Record Form. 

 
 

Figure 5: Post Treatment Records; Extra Oral And Intra Oral 

Photographs. 

Treatment Result 

The entire treatment spanned 8 months, during which each aligner 

was worn for a substantial 22 hours daily and replaced every 10 

days. By the end of this period, successful resolution of crowding 
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and anterior crossbite was achieved. This led to the attainment of 

an ideal overjet and overbite, ensuring proper alignment and bite 

function (see figure: 5). 

Furthermore, the treatment resulted in the harmonious alignment 

of both the maxillary and mandibular arches, enhancing both the 

esthetic and functional aspects of the patient's smile. Notably, 

meticulous attention to periodontal health was maintained 

throughout the treatment, with no signs of gum recession or the 

emergence of periodontal pockets, thus safeguarding the overall 

oral health and well-being of the patient. 

Discussion 

This study aimed to showcase a successful case of anterior 

crossbite treatment using clear aligners with a non-extraction 

approach. Given the perceived limitations of alternative methods, 

clear aligners emerge as a comfortable and well-tolerated option 

for adult patients seeking correction of anterior crossbite. These 

aligners allow patients to engage in their daily activities without 

aesthetic restrictions and facilitate optimal oral hygiene 

maintenance through easy removal and rigorous care. Furthermore, 

they help preserve periodontal health and prevent dental 

decalcification during orthodontic treatment [12,13]. 

In this specific case, involving anterior crossbite, moderate 

crowding, and misalignment, clear aligners were effectively 

utilized over an 8-month period. Arch expansion and interproximal 

reduction (IPR) were performed to alleviate crowding and correct 

the crossbite. The midline correction was also achieved using a 

total of 22 upper and lower aligners. Despite being presented with 

alternative treatment options, the patient opted for clear aligners 

due to their discreetness, hygienic benefits, and comfort. Clear 

aligners offer a unique treatment approach for adult orthodontic 

patients, addressing aesthetic concerns, promoting oral hygiene, 

and addressing metal allergy issues while maintaining a treatment 

duration comparable to traditional fixed appliances [14]. 

In the realm of clear aligner treatment, ensuring patient compliance 

is paramount. Patient education serves as a crucial motivational 

tool, influencing appliance acceptance and compliance. In this 

case, the patient's active involvement and communication with 

their clinician significantly contributed to the treatment's success. 

The patient engaged with the 3D setup software, which visually 

depicted the anticipated tooth movement and progress throughout 

the treatment, demonstrating the software's value as an educational 

tool for patients [15,16]. 

However, it's important to acknowledge the limitations of the clear 

aligner system [17]. It may demonstrate less predictability in cases 

involving severe rotations, complex extrusions, or significant 

translations, potentially necessitating additional treatment 

modalities. Despite potentially higher laboratory fees compared to 

conventional appliances, the virtual treatment setup, user-friendly 

interface, and high patient acceptance often justify the additional 

cost [14]. This setup aids in diagnosis and serves as an educational 

tool for patients. Moreover, patient cooperation remains crucial for 

treatment success, and in this case, it was excellent due to the 

patient's enthusiasm for the process. 

Conclusion 

This case study underscores the effectiveness of clear aligners in 

orthodontic treatment for correcting anterior crossbite. The discreet 

design of these aligners not only supports periodontal health but 

also enhances patient acceptance. Moreover, the precise 

management of orthodontic movements, combined with minimal 

risk of anchorage loss, makes it an appealing option for clinicians 

in addressing such malocclusions. 
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