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Abstract:

Severe anterior open bite is a complex malocclusion characterized by the absence of vertical overlap between opposing anterior teeth,
often impairing both function and aesthetics. Therefore, it is of interest to report the non-surgical orthodontic management of a 30-
year-old female patient with a pronounced anterior open bite and a persistent tongue-thrusting habit. Following a comprehensive
diagnostic assessment, the Multiloop Edgewise Archwire (MEAW) technique was employed along with habit correction and
individualized biomechanical strategies to achieve bite closure and functional improvement. Thus, data shows the importance of
targeted therapy in managing open bite and demonstrates satisfactory post-treatment stability.

Keywords: Anterior open bite (AOB), orthodontic management, multiloop edgewise archwire (MEAW) technique, tongue thrusting,

malocclusion
Background:
Anterior open bite can be identified by the absence of vertical
overlap between the mandibular and maxillary anterior teeth
when the posterior teeth are in occlusion [1, 2]. A number of
skeletal, dental and functional variables, including aberrant oral
behaviours such as tongue thrusting, could potentially result in
it [3]. The condition often affects mastication, speech and facial
aesthetics, necessitating early and accurate diagnosis [4].
Managing anterior open bite in adults can be particularly
challenging due to reduced growth potential, often requiring
individualized treatment strategies to achieve stable and
functional outcomes [5]. Kim ef al. emphasized that accurate
diagnosis and understanding of the underlying mechanisms of
anterior open bite are essential for successful treatment. Kim
introduced the Multiloop Edgewise Archwire (MEAW)
technique, developed over nineteen years and presented three
cases demonstrating effective, stable correction of open bite
without surgical intervention [6]. Therefore, it is of interest to
report the importance as it underscores the significance of
targeted therapeutic approaches in correcting open bite and
illustrates favorable post-treatment stability.

Case report:

A 30-year-old woman approached the Department of
Orthodontics with spacing between her upper and lower
anterior teeth. Her concern was primarily aesthetic and she
strongly desired to improve her smile. Apart from a previously
treated root canal and crown on the maxillary left first molar
(tooth 26), no relevant medical or dental history was noted.
There was no family history of similar malocclusion, suggesting
a non-hereditary etiology. Written informed consent was
obtained prior to initiating treatment. Extraoral examination
revealed a mesocephalic, mesoprosopic facial type, a concave
profile, straight divergence and lip incompetence, with an
upturned nasal tip. The patient denied any history of respiratory
problems. The functional evaluation identified a tongue-
thrusting habit. Intraoral examination confirmed the presence of
all permanent teeth, excluding the third molars, which were
congenitally missing in all quadrants. Clinical examination
revealed a 6 mm anterior open bite with Angle’s Class I molar
and canine relationship bilaterally. Tooth-colored restorations

S S
were present on the upper left second premolar (tooth 25) and a
crown on the adjacent first molar (tooth 26). The tongue
appeared of normal size with no indentations and no other soft
tissue abnormalities were noted. halometric analysis
demonstrated a skeletal Class I relationship (ANB: 1°C)
Indicating a well-positioned maxilla and mandible with a
balanced vertical skeletal pattern (SN-GoGn: 31°C). There was
evident proclination of the incisors in both arches. Panoramic
radiography confirmed complete root formation in all erupted
teeth, with evidence of endodontic treatment in tooth 25 and a
prosthetic crown on tooth 26. Based on clinical and radiographic
findings, a diagnosis of Angle’s Class I malocclusion with a
skeletal Class I relationship was made; characterized by
bimaxillary incisor proclination, lower anterior crowding along
with open bite and tongue-thrusting.

Treatment objective:

The primary objectives of treatment were to eliminate the
patient's tongue-thrusting habit and to establish proper perioral
muscular function. Correction of the open bite among the
anterior teeth was planned through modification of maxillary
and mandibular occlusal plane inclinations and aligning the
axial positions of the anterior teeth. Additional goals included
enhancement of facial aesthetics, improvement of lip competence
and preservation of the existing occlusal relationships. A
treatment approach that does not involve extraction was selected
accounting on profile and cephalometric findings of the patient.
To treat the functional habit, a series of tongue exercises was
suggested as the patient refused to use a fixed tongue crib.

Treatment progression:

A straight-wire fixed orthodontic appliance with a slot size of
0.022 x 0.028 inches (3M Unitek Gemini Metal Twin Brackets)
was bonded into each arch using the MBT prescription. Light
nickel-titanium archwires were used for initial alignment and
then progressive levelling was applied. Archwires made of
stainless-steel measuring 0.019 x 0.025 inches were used for final
alignment and space closure. MEAW technique was employed,
to address the anterior open bite. A 0.017 x 0.025-inch TMA wire
incorporating boot loops between the lateral incisors and second
premolars was used. Each loop was checked for symmetry and
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precise vertical angulation. The patient was asked to wear red
elastics (3/16 inch, 6 oz) throughout, with exception during
meals and dental hygiene procedures. Furthermore, tip-back
bends were used to manage the vertical dimension. These
elastics generated approximately 50 grams of force during
mouth closure and 150 grams during moderate opening. Follow-
up visits were scheduled biweekly. Correction of the open bite
was achieved within four months. Once the objectives of the
treatment were achieved, the appliances were removed. Toward
the end of treatment, the patient reported discomfort in the
upper left second molar, which was subsequently managed with
root canal therapy. Retention involved delivering removable
Hawley retainers for both arches. As the patient consistently
performed the prescribed tongue exercises, the tongue-thrusting
habit resolved entirely with the closure of the bite, confirming a
secondary habit pattern. Consequently, the retention phase did
not involve the tongue crib. For the first six months the patient
was asked to always wear the retainers, except for eating and
brushing and then only at night after that. Fixed lingual retainers
were not bonded, under the patient's preference. The active
treatment lasted over 18-months period. Post-treatment records,
including clinical photographs Pre- and post-treatment
cephalometric radiographs Pre- and post-treatment casts are
presented. The anterior open bite was successfully corrected
with outstanding stability and patient satisfaction, according to
cephalometry.

Discussion:

Anterior open bite poses a significant challenge due to its
multifactorial etiology and the complexity of achieving stable
long-term results, particularly in adult patients where growth
modification is limited [7]. In this case, a female aged 30
exhibited a skeletal Class I pattern with bimaxillary incisor
proclination and a 6 mm anterior open bite, accompanied by
tongue-thrusting. Following careful evaluation, a non-surgical,
non-extraction treatment strategy was preferred to preserve
dental and facial structures while addressing functional and
esthetic concerns. Various techniques are being employed for the
correction of Anterior open bite. Temporary anchorage devices,
exclusion arch, clear aligners, are a few among them. The
MEAW technique is one such method known for its precision in
correction of anterior open bite which further does not
necessitate orthognathic treatment modalities [8-10]. In our case
we have adopted this particular technique, considering the
severity of the anterior open bite and the age of the patient. Only
a handful of studies have been documented using the MEAW
technique. A study by Kim et al. over a period of 2 years, proved
MEAW technique could effectively control Anterior open bite
and also provide a stable occlusion for a longer duration without
relapse [6]. A similar case study by, Siddhartha et al. on an adult
female administered the MEAW therapy with reverse curve 17 x
25 archwires made of NiTi and an additional Class II pattern of
box elastics in the posterior region [11]. A similar outcome was
reported in a 16-year-old female with hypocalcified
amelogenesis imperfect and a 9-mm anterior open bite,
successfully managed nonsurgically using MEAW mechanics.
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The treatment achieved closure of the open bite, reduction of the
mandibular plane angle and long-term stability over 78 months,
highlighting the effectiveness of MEAW in severe anterior open
bite correction with favorable facial changes when patient
compliance is maintained [12]. In the present study, the MEAW
therapy was customizes by the addition of tip-back bends and
loops that helped in closure of the bite and further maintained
the molar relationship. Retention and relapse are the two major
factors that had to be considered post-treatment, particularly in
patients with anterior open bite [13, 14]. Retention in this case
was provided through removable Hawley retainers to maintain
post-treatment stability. It was preferred over fixed lingual
retainers taking into account on the patients’ comfort and
willingness. A fixed tongue crib was not likely involved in the
treatment process as the patient was highly cooperative and
fully complied with the myofunctional exercises. The positive
attitude of the patient towards the treatment helped in the
cessation of the habit and attains the treatment objective that
justified the decision to avoid the usage of tongue crib [15]. It
was also indicative that the habit was not an etiological factor
but rather a secondary adaptation [16]. As a whole, the treatment
outcomes insist on the success of the MEAW mechanics in
obtaining a stable occlusal bite by 18 months and closure of the
open bite within four months. Furthermore, recognition must be
accorded to the individualization of the method that aided in
treatment.

Conclusion:

We show the collaborative effort of multiple disciplines serves
the best results. Severe anterior open bite is a challenging
orthodontic condition that requires appropriate intervention.
Thus, the MEAW technique that has been additionally tailored
to personal needs has proved to offer satisfactory outcomes in a
non-invasive manner.
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