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Introduction
Skeletal open bite is one of the most difficult problems to treat 

ortodontically [1,2]. Most patients with anterior open bites have 
both a dentoalveolar component and increased skeletal vertical 
dimension [3,4]. The true skeletal open-bite patient would require 
a combination of orthodontic treatment and orthognathic surgery 
to achieve ideal occlusion, acceptable esthetics and improved 
function [5]. This case shows a successful treatment of skeletal 
open bite, whose magnitude demanded an orthodontic – surgical 
treatment for reestablishment of ideal occlusion and adequate 
facial esthetics. In addition, this case is characterized by using only 
splint unlike other done double-jaw orthognathic surgery.

Diagnosis 
An 25-year old adult man was concerned about the unesthetic 

appearance of his spaced dentition localized at both upper and  

 
lower arches while smiling and forwardly placed lower jaw. The 
patient’s medical history didn’t reveal any systemic diseas.

Tongue thrust habit and mouth breathing was found at the 
initial examination. Extraoral examination showed a symmetric 
face and concave lateral profile. Intraoral examination showed 
bilaterally Class III canine and molar relationship and 6.2mm 
anterior open-bite (Figure 1). Panoramic radiograph showed 
that all teeth were present except upper left third molar and 
posteroanterior cephalometric radyograph showed no skeletal 
asymmetry (Figure 2).

There weredentoalveoler discrepancies in both arches 
(maxillary:-8mm and mandibular:-3mm) according to Hays Nance 
Analysis. A Bolton discrepancy of 2.9mm maxillary excess in total 
and of 0.2mm in the anterior teeth was measured. Maxillary 
midline shifted 2mm to the left side, mandibular midline shifted 
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Abstract

Aim: The aim of this case report is to present the orthodontic and surgical treatment of an adult patient with high angle growth pattern and 
skeletal open bite malocclusion.

Case: A 25 years old male patient with chief complaints of prognathic mandibula and ineffective chewing of food. In clinical examination, 
-2,4mm overjet, -6,2mm overbite, Class III molar and canine relationship and concave profile was observed. With cephalometric measurements, 
it has been that evaluation of the patient’s sagittal direction as SNA: 81.3° SNB: 79.3° ANB: 2°, the evaluation of vertical direction SN-Go-Me: 45.9°, 
FMA: 38.4°.

 The treatment was performed at 3 stages: 

1. Pre-surgical orthodontics involving leveling and aligning (non-extraction orthodontic treatment)

2. Surgical Treatment (Maxillary Posterior Impaction, Mandibular Set Back and Counter clockwise Rotation)

3. Post-surgical orthodontic treatment. Total treatment time 20 months.

Results: Adequate overjet and overbite were achieved after the treatment. Cephalometric analysis showed the Wits value changed by 2,5mm. 
The vertical plane angle decreased by 7,1° according to SN-Go-Me and decreased by 6,5° according to FMA.

Conclusion: The orthodontic and orthognathic treatment of patient with skeletally open bite and high angle growth pattern was successful. 
Initial chewing complaints disappeared due to the ideal occlusion ensured.
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1mm to the left side according to facial midline. The overjet was 
found to be -2.6mm and the open bite -6.2mm.

Figure 1: Pre-Treatment Photographs.

Figure 2: Panoramic Radyograph.

Figure 3: Cephalometric Sefalograms.

Table 1: Cephalometric measurements.

Norm Inıtıal Values Pre Surgery Post Treatment

Skeletal Measurements

SNA (°) 82±2 81.3 81.4 80.7

SNB (°) 80±2 79.3 79.4 78.6

ANB (°) 2±2 2 2 2.1

Na Perp – A 1±2 4 4.2 3.7

Na Perp – Pg -7±4.4 1.8 3.5 3.4

Wits 0±1 -4.2 -5.4 -1.7

Co – A 85±4.8 89.6 89.7 87.4

Co – Gn 114±4.3 130.1 130.3 124.2

SN – GoGn (°) 32±6 45.9 46 38.8

FMA (°) 25±3 38.4 38.6 31.9

Dentoalveoler Measurements

İnterincisal Angle (°) 131±3 121.5 114.2 129.6

U1 –NA (°) 22±4 23.1 28.6 25.7

U1 – NA 4±2 4.7 6.2 6.6

U1 – PP (°) 110±5 109.3 116 115.1

L1 – NB (°) 25±4 33.3 35.6 22.5

L1 – NB 4±2 9.1 9.8 7.4

Pg – NB 3±2 -1.3 -2.6 0.8

Holdaway 0 10.4 12.4 6.6

IMPA (°) 90±5 83.6 86 83

Overjet 2.5±2.5 -2.4 -2.5 3.1
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Overbite 2±2.5 -6.2 -8.4 1.8

Soft Tıssue Measurements

Nasolabial Angle (°) 102±8 111.1 102 106

Upper Lip – S 0±2 -1.2 0.3 -0.3

Lower Lip – S 0±2 3.9 6.5 2.1

Upper Lip Thickness 12.6±1.8 10 12 13

Lower Lip Thickness 13.6±1.4 13 14 14

Cephalometric evaluation revealed a Class III skeletal 
relationship according to Wits appraisal (-4.2mm), hyperdivergent 
facial growth pattern (SnGo-Gn = 45.9°, FMA = 38.4°), normal 
upper insicors (U1-PP = 109.3°) and retrusive lower incisors 
(IMPA = 83.6°). The concave soft tissue profile was accentuated 
with retrusion of the upper lip and protrusion of the lower lip in 
relation to Steiner’s S line (Figure 3 and Table 1).

Treatment Objectives
The objectives in the treatment of this malocclusion were:

1) to correct the skeletal Class III malocclusion,

2) to reduce the vertical dimension of the face,

3) to achieve adequate overjet and overbite,

4) to eliminate the lower incisor retrusion and the crowding 
in the maxillary arch,

5) to correct midlines.

Treatment Progress
Before orthodontic treatment, the oral hygiene motivation 

was given to the patient and elimination of the tongue thrust 
habit was planned for true tongue positioning during functional 
movements. For this purpose, patient was given swallowing 
exercises. Orthodontic treatment was initiated by levelling and 
alignment with .014 inch NiTi archwires followed by .016, .018, 
.020, .017 x .025, .019 x .025 NiTi, 019 x .025 stainless steel and 
0.021 x 0.025 stainless steel wires. In addition, in order to control 
the vertical dimension was placed lingual archwire in mandibula 
and transpalatal arch in maxilla. Also, upper arch was expanded 
with the long armes of TPA for the correction of the dental 
maksillary transversal deficiency. 

The intercuspation was checked by occluding the plaster 
models that were obtained periodically until satisfactory 
occlusion was attained for performing the orthognathic surgery. 
After obtaining satisfactory intercuspation of the plaster models, 
crimpable hooks were placed on a 0.021 x 0.025 stainless steel 
archwires in all inter-bracket spaces and patient was forwarded 
to orthognathic surgery.Pre-surgical treatment was completed in 
14 months and the patient was scheduled for surgery (Figure 4).

The orthognathic surgery included 4mm maxillary posterior 
impaction and 5mm backward and counterclockwise rotation 
(until 2mm overbite achieved) of mandible with bilateral sagittal 
split osteotomy. Firstly, maxillary posterior impaction was 
performed. Superior repositioning of the maxilla, via total or 
segmental maxillary osteotomies, is indicated in skeletal open 
bite patients with excess vertical maxillary growth. Maxillary 
impaction allows forward and upward rotation of the mandible, 
therefore decreasing the lower face height and eliminating anterior 
open bite. Miniplates were only used in maxilla for post-surgical 
fixation. Bicortical screws usedin mandible. After the surgery, the 
patient started to use vertical elastics with occlusal splint to settle 
the occlusion for a month. After the splint was removed, patient 
used the elastics all day for a month and 12hours for two months. 
Appliances were removed six months after the surgery and the 
total treatment time was 20 months. Retention consisted of a fixed 
lingual and palatinal retainer (3-3). 

Figure 4: Pre-Surgery Photographs.

Treatment Results
Post-treatment evaluation showed that patient’s complaints 

had been addressed. Teeth were esthetically pleasing while 
smiling. The posttreatment records showed a dramatic change in a 
facial profile and occlusion. The protruding chin and longer lower 
facial height were reduced resulting in a straighter profile.
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An ideal ClassI dental occlusion with favorable overbite and 
overjet relationships, adequate intercuspation was attained. 
Dental alignment for the maxillary and mandibular arches was 
satisfactory. Upper and lower dental midlines were compatible 
with facial midline  (Figure 5).

Figure 5: Post-Treatment Photographs.

Cephalometric analysis showed that skeletally, the ANB 
angle was unchanged and the Wits appraisal improved 2.5mm. 
The amount of mandibular setback was approximately 5mm. 
A slight decrease of the SNB angle (from 79.3° to 78.6°) was 
verified. The vertical plane angle dramatically decreased (SN/Go-
Gn angle decreased 7.1°, FMA angle decreased 6.5°). In general, 
the cephalometric changes during the treatment period were 
favorable and other changes are summarized in the cephalometric 
summary table. (Table 1) shows the results obtained with the 
orthognathic surgery and orthodontic finishing stage. Total and 
partial superimposition of initial and final cephalometric tracings 
revealed the changes occured with the treatment.

Discussion
Anterior open bite malocclusion is defined as the absence 

of contact between the maxillary and mandibular incisor edges 
consequently presenting a negative overbite [7]. Generally, it 
deteriorates the facial aspect, impairs mastication and speech, 
subjecting the patient to uncomfortable situations [8]. One 
indication for surgery obviously is a malocclusion too severe 
for orthodontics alone. It is possible now to be at least semi-
quantitative about the limits of orthodontic treatment, in the 
context of producing normal occlusion. The limits vary both by 
the tooth movement that would be needed (teeth can be moved 
further in some directions than others) and by the patient’s 
age (the limits for tooth movement change little if any with age, 
but growth modification is possible only while active growth 
is occurring). Because growth modification in children enables 
greater changes than are possible by tooth movement alone 
in adults, some conditions that could have been treated with 
orthodontics alone in children (e.g., a centimeter of overjet) 
become surgical problems in adults [9].

Orthognathic surgery is considered an adjunct procedure 
to correct dental deformities in adults The interaction between 
orthodontics and orthognathic surgery expand the treatment 
possibilities to solve patient complaints and anxieties that could 
not be treated alone with orthodontics. Manipulation of the apical 
bases in the three planes of space can provide a better esthetic 
improvement in the soft tissues than tooth movement within the 
apical bases.

Open bite is hardest problem in orthodontics - overall 30% of 
open bites will return. Dr. Shapiro feels confident in treating open 
bite, as he knows 70-80% will be corrected and retained reasonably 
well [10]. Dr. Greg Huang in his new paper found that 80% of open 
bites whether done with surgery or with orthodontics alone will 
have reasonable stability, that is, will have contact or overlap. 
Found 0% of non-growing patients showed relapse, and 17% of 
growing patients showed relapse at Crib Therapy in Conjunction 
with Open-bite Treatment (non-surgical)  [11].

The stages are the followings for orthognathic surgery 
cases: Treatment planning, orthodontic treatment, presurgical 
impression and revaluation of dental positioning, plaster model 
surgery and construction of an intermediary splint, orthognathic 
surgery, bracket rebonding and finishing, retention.

In our case,it was followed at this stage. Firstly, non-extraction 
orthodontic treatment was planned for aligning dental arches. 
During treatment, occlusion was checked by using the plaster 
models that were obtained periodically each month until 
appropriate occlusion was attained for performing the surgery. 
It has started preparing splint stage when patient was ready for 
surgery. Two splint are prepared (separately for each jaw) in 
normal procedure of double-jaw surgery for ideal placement. The 
unique about this case is using only final occlusion splint.Even 
though double-jaw surgery is performed, no intermediate splint is 
used. Because, intercuspal relationship was ideal position before 
surgery, so it was decided to use only final splint for positioning 
jaws. The orthognathic surgery included 4mm maxillary posterior 
impaction and 5mm backward and counterclockwise rotation of 
mandible with bilateral sagittal split osteotomy. 

In the treatment of open bite, non-surgical treatment options 
such as molar intrusion with miniplates and mini screws, 
MEAW (Multiloop Edgewise Archwire) mechanics, orthodontic 
camouflage with premolars and molars extraction, chincup etc. are 
also avaiable. However, long term stability of anterior open-bite 
correction is a challenging problem. Several treatment protocols 
have been proposed to correct anterior open-bite malocclusions 
[12-18] that can distinctly influence long-term stability [19-21]. 
Conventional orthodontic treatment is marked by significant open-
bite relapse [22-23]. On the other hand, some studies have shown 
that orthodontic-surgical correction of open-bite malocclusion has 
greater long term stability. Because of this, sometimes orthodontic 
treatment of skeletal open bite in nongrowing patients has been 
combined with orthognathic surgery to obtain more stable results, 
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although acceptable facial balance and occlusion can be frequently 
achieved with a nonsurgical open-bite approach [12,24-30].

After the active treatment phase, a stainless steel 3x3 
lingual-palatinal canine-to-canine retainers were placed in the 
maxillary and mandibular arches. Due to the patient’s growth and 
development period over at the start of treatment, fixed retainer 
were selected for retention protocol. Besides the retainers, the 
patient was told to continue swallowing exercises.

Conclusion
Orthodontic treatment combined with surgery of this patient 

was quite successful in the correction the morphologic problem. 
The patient’s psychological satisfaction was achieved.

The overall treatment results seem to have had a very positive 
impact on his personality and his self-esteem. Patient is followed 
for long-term results and stability.
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