
Abstract

This article describes the treatment of a skeletal Class III
patient with a severe anterior cross-bite, open-bite,
crowding and a tongue thrust habit. Two treatment
options were proposed: -conventional orthodontics to
camouflage the skeletal anomaly and traditional
orthodontics/orthognathic surgery approach. The surgical
orthodontic approach was selected, but treatment was
started 3 years 8 months from the treatment plan
presentation appointment. Surgery was scheduled when
pre-surgical orthodontics was finished; a Le Fort I
osteotomy was performed for maxilla advancement and a
bilateral sagital split osteotomy (BSSO) for mandibular
setback. Post-surgical orthodontics was applied for
finishing and detailing the occlusion. Total treatment time
was 24 months. Good facial balance and occlusal
relationships were achieved.

Keywords: Surgical orthodontic treatment; Orthognathic
surgery; Pre-surgical orthodontics; Post-surgical
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bite; Anterior cross-bite.

Introduction
The primary concern of many patients who seek

orthodontic treatment is aesthetics and not for correction of
functional disability although there is a severe one. Facial and
dental aesthetics affect how people are perceived by society
and how they see themselves [1]. Low self-esteem and quality
of life is related to dentofacial deformity [2]. Social
embarrassment, eating problems, discomfort and bullying are
some of the issues patients experience as a result of
dentofacial deformity [3,4]. In adolescents and young adults
can be a tough time to endure if dentofacial deformity is
present and it can lead to depression interfering significantly in

vitality, social aspects of the individual and mental health [5].
Adolescents and young adults with dentofacial deformity want
to start treatment as soon as possible, so teasing related to
their appearance can stop.

Case Report
A female patient came to the University orthodontic

department with chief complaint of a severe anterior open-
bite and cross-bite, the patient was 13 years and 10 months
old with a healthy medical history. A tongue thrust habit was
detected, pretreatment records showed a Class III skeletal
relation, proclined upper and retroclined lower incisors (Figure
1 and Table 1). Dental findings showed an Angle Class III
malocclusion, anterior cross-bite of -3 mm, -4 mm open-bite,
severe upper anterior and moderate lower crowding (Figures 2
and 3). Hand wrist radiograph showed a fifth stage of skeletal
maturation, the panoramic radiograph showed diminished
root length of the upper incisors, lack of roots parallelism and
presence of all third molars (Figure 4).

Treatment objectives
The treatment objectives were to

• Achieve better facial balance
• Eliminate the tongue thrust habit
• Correct anterior cross-bite
• Correct open-bite
• Obtain a functional dental relationship
• Maintain the root length of the teeth (Especially upper

incisors)

Treatment alternatives
The first treatment option was a conservative camouflage of

the skeletal anomaly non-surgical approach: upper and lower
first bicuspids extractions to relieve crowding and stripping of
the lower incisors or a central lower incisor extraction could
eliminate the anterior cross-bite.
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Figure 1 Pretreatment lateral cephalogram.

Figure 2 Pretreatment facial and intraoral photographs.

Figure 3 Pretreatment study models.

It was explained that the future integrity of the periodontal
tissue of the lower incisors could be compromised when a
patient with a skeletal problem is compensated by dental
extractions. The second option was a traditional surgical
orthodontic approach: a pre-surgical orthodontic phase to
level and align, relieve dental compensations by extracting
upper first bicuspids and coordinate the dental arches; the
surgical procedure of maxilla advancement and mandibular
setback; then post-surgical orthodontic phase for detailing the
occlusion. It was explained to the parents that the pre-surgical

orthodontics could be started, but the orthognathic surgery
could only be performed once the skeletal growth had finished
(patient was 13 years and 10 months old, and fifth stage of
skeletal maturation). The surgical orthodontic approach was
the treatment protocol selected.

Treatment progress
The parents decided not to start treatment and save money

for the surgical procedure. Three years and 8 months later
they returned to the clinic; patient was 17 years and 6 months
old and started treatment. The upper first bicuspids and third
molars extractions were prescribed. MBT 0.022” × 0.028”
appliance (3M Unitek, Monrovia, CA.) was bonded from
second molar to second molar upper and lower.

Figure 4 Panoramic and hand wrist radiograph (fifth stage of
skeletal maturation).

Tongue trust habit correction exercises were prescribed and
an in posterior appointment spurs were bonded to upper
anterior teeth. The following archwires were used in posterior
appointments for one month: Niti 0.012”, 0.014”, 0.016”,
0.016” × 0.022”, 0.017” × 0.025”, 0.019” × 0.0.25”, SS 0.019” ×
0.025” upper and lower; an open coil was placed in the upper
archwire to create space for the upper left lateral incisor and
progressively was tied until complete alignment. The
retraction phase in the upper arch was completed with SS
0.019” × 0.025” and tie-backs; pre-surgical orthodontics was
finished and the orthognathic surgery was scheduled. A Le Fort
I osteotomy was performed to advance the maxilla 5 mm, a
bilateral sagital split osteotomy (BSSO) was performed for
mandibular setback of 5 mm and rigid fixation was used. The
maxillofacial surgeon checked the recovery of the patient each
week and three weeks later an orthodontic appointment was
scheduled to start the post-surgical phase (Figure 5). A
panoramic radiograph was taken to check root alignment and
bracket repositioning, NitiCu 0.016” × 0.022” upper and lower
archwires were engaged followed by NitiCu 0.019” × 0.025”
and SS 0.019” × 0.025” for finishing and detailing. The
retention protocol was upper and lower circumferential
retainers 24 hours a day.

Treatment results
All treatment objectives were achieved, Facial balance was

improved and the occlusal relationships were very good. The
patient was excited and happy with the new facial appearance
and beautiful smile; the masticatory function was also
improved (Figures 6 and 7). Panoramic film showed good root
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parallelism and root length was maintained (Figure 8). Overall
active treatment time was 24 months.

Figure 5 Facial photographs one week after surgery.

Table 1 Cephalometric measurements.

Measurement Norm Pre-treatment Post-treatment

SNA 82° 85° 93°

SNB 80° 98° 90°

ANB 2° -13° 3°

Go Gn-SN 32° 30° 30°

01-Jan 130° 141° 135°

1-SN 102° 125° 108°

IMPA 90° 82° 90°

Figure 6 Post-treatment facial and intraoral photographs.

Discussion
The concept that surgical correction of dentofacial

deformities have both physical and psychological impact on
quality of life and concluded in their study significant
improvement on it [6], the psychological factors and aesthetics
exert a strong influence on the patient´s quality of life, and
determine major changes more than functional aspects do [7].

Conventional surgical orthodontic treatment requires three
stages: 1. The pre-surgical orthodontics phase to level and
align, eliminate dental compensations, and coordinate de
arches [2]. The surgical phase in which the planned
orthognathic surgery at treatment planning is performed [3].
The post-surgical orthodontic phase to detail the occlusion.
Masticatory discomfort and worsening of facial aesthetics after
relieving dental compensations are a burden that may
decrease the already diminished patient´s quality of life as a
result of dentofacial deformity [8]. This first stage in surgical
orthodontics can be a burden and patients can really suffer
bullying with devastating effects, especially in young adults;
but well-motivated patients can endure this stage because of
the expected results. One of the most important benefits of
the “Surgery First” approach in orthognathic surgery is the
immediate correction of the dentofacial deformity [7], this is
an important advantage over the traditional approach but not
all patients can choose this alternative, some of them due to
economic issues therefore they have to save for the surgery
costs.

Skeletal deformity in conjunction with abnormal size or
function of the tongue can be a real challenge for the ortho-
surgical team; the correction in all space planes by the
specialists and tongue trust control must be executed to break
the habit since the beginning of treatment. It has been
reported that tongue position or activity are reasons for
difficulty in achieving long-term stability in open-bite
treatment [9-10]. Lingual-spur therapy results in closure of the
anterior open-bite by successfully keeping tongue pressure
away from the anterior teeth and serving as a reminder to the
patient to discontinue oral habits [9,11-14].

The surgical orthodontic treatment aesthetic and functional
outcomes create high levels of satisfaction in skeletal Class III
patients [15-17]. Surgical orthodontic treatment has a
significant effect on the oral health related quality of life
(OHRQoL) of class II and III patients [18]. The young patient
reported in this manuscript was very happy with the functional
and aesthetics results, she reported some difficult times in the
pre-surgical stage because of the worsening of her appearance
but after the surgical stage, she was well-motivated to
continue the post-surgical one, “All difficulties and discomfort
of treatment was hard, but it was all worth it”, she said.

Figure 7 Post-treatment study models.
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Figure 8 Posttreatment cephalogram and panoramic
radiograph.

Conclusions
Pernicious habits such as tongue thrusting must be treated

since the beginning of treatment. Traditional surgical
orthodontic approach must be carefully planned and
efficiently applied. The burden and discomfort of pre-surgical
and surgical stages can be well tolerated by well-motivated
patients, especially for the aesthetics and functional
outcomes.
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