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Abstract 

Introduction: Class III malocclusions and anterior crossbites are disturbing for patients because 
they are very apparent and often cause aesthetic and functional damage.  
Description: The clinical case describes a 19-year-old patient in good general health attended 
the dento-facial orthopedics service at the Rabat Hospital Center for Dental Consultation and 
Treatment presenting an anterior crossbite. The clinical examination and the cephalometric 
analysis showed that the patient had a Class III malocclusion of maxillary and mandibular 
origin with hyperdivergent facial type. An orthodontic-surgical treatment was well indicated 
for correction of the skeletal discrepancy in three phases: presurgical orthodontic preparation, 
orthognathic surgery and orthodontic finishing. 
Results: In reviewing the patient’s final records, the major goals set at the beginning of 
treatment were successfully achieved; the facial profile and proportion were significantly 
improved with solid functional occlusion 
Conclusion: In class III malocclusion when facial aesthetics is altered, the surgical-orthodontic 
treatment is the most indicated for patients who do not present facial growth. 
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Introduction 

Etiologically Class III malocclusions are multifactorial which includes genetic and environmental factors. The prevalence of class 
III malocclusion varies by ethnicity [1-6]. Among the hard-tissue structures involved in Class III malocclusions, there are some 
variations such as mandibular prognathism, maxillary retrusion or a combination of both [7]. Maxillary deficiency is more 
frequent, accounting for 60-63% of the causes of this type of malocclusion [8]. Maxillary skeletal deficiency can also be associated 
with deficiency of the middle third of the face, confirmed by the contour of the zygomatic bone, orbital ridge and sub pupillary 
area. Intraoral examination reveals increased axial inclination of the maxillary incisors and decreased axial inclination of the 
mandibular incisors in an attempt to mask the real maxilla mandibular discrepancy [7]. A complete evaluation of the dentition, 
the patient lips, smile and the entire face represents the basis of a correct diagnosis. Therefore, the establishment of the treatment 
plan is based on the efficacy and thoughtful application by the clinician and easy acceptance by the patient [9]. This case report 
presents orthosurgical management of an adult patient with skeletal Class III malocclusion. 
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Case Report 

A 19-year-old man was referred to the Department of Orthodontics of the Faculty of Medicine and Pharmacy of Rabat, 
Mohammed V University - Rabat with the chief complaint of forwardly placed lower front teeth and impaired speech that has 
led to low level of self-confidence. The medical history of the patient did not show any contraindications to combined 
orthodontic-surgical treatment. 
 
Extraoral Examination (Fig. 1) 
Facial clinical examination revealed an asymmetrical long oval face with a deviation of the chin on the left, an increase of the 
lower facial height and a little zygomatic bone expression. The profile was straight. As in most Class III cases, the middle region 
of the face was deficient. The patient had a slightly increased lower face height; the lower lip was slightly prominent. 
Temporomandibular joint examination did not reveal any discrepancy between centric relation and/centric occlusion and patient 
did not complain of pain or clicking in the joint. 
 
Intraoral Examination (Fig. 1) 
Intraoral examination showed absence of 16 and 26, slight deviation of the mandibular midline to the left, class III molar and 
canine relationships (10 mm) on both sides, as well as an anterior crossbite with a negative overjet of 5 mm. 
 
Radiographic Examination  

The panoramic radiographic examination confirms the absence of 16 and 25 (Fig. 1). The lateral cephalometric radiograph (figure 
1 and 5) revealed Class III skeletal malocclusion (ANB = -7°, AoBo=-22mm) with retrognathic maxilla, (SNA= 78°), prognathic 
mandible (SNB = 85°), increased lower face height (SN/GoGn = 40° and FMA = 32°), proclined maxillary incisors (I. NA= 30° and 
I-NA= 7 mm) and retroclined mandibular incisors (i. NB = 20° and i-NB= 4 mm) 
 

 
Figure 1: a-b: pre-treatment extra-oral photographs; c-d-e: pre-treatment intra-oral photographs; f: Initial panoramic 

radiograph; g: Initial profile radiograph. 
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Treatment Objectives 

• Alignment of both the arches with proper angulations of all the teeth   
• Correct the dental compensations, 
• Promote maxillary impaction and advancement and mandibular retrusion for correction of the dental relationship and 

skeletal Class III  
• Correction of negative overjet 
• Functional Class I molar relationship 
• Establishing a Class I skeletal relationship 
• Achieving acceptable static and functional occlusion 
• Improving the soft tissue profile 
 
Treatment Progress 

• Initially, the 28, 38 and 48 were extracted followed by placement of fixed appliances. Levelling and alignment phases were 
performed using a preadjusted edgewise (022” x 0.28”) in order to eliminate dentoalveolar compensations. These phases 
were performed using the following arch sequence: .014” NiTi, .016”NiTi, 018”NiTi, 018”× .025” NiTi. 018” × .025” SS, 019” 
× .025” SS and 021” × .025” SS 

• Subsequently, retraction of the maxillary incisors was performed after the alignment and closure of incisor diastemes, 
maintaining the anchorage with Class II intermaxillary elastics 

• The intercuspation was confirmed by occluding the plaster models. After obtaining satisfactory intercuspation of the plaster 
models, soldered hooks were placed on a 021” × .025” stainless steel archwires in all inter-bracket spaces  

• A control X-ray (Fig. 2) was necessary before surgery; it shows the cephalometric values after orthodontic preparation 
 

 
Figure 2: a-b: pre-surgical extra-oral photographs; c-d-e: pre-surgical intra-oral photographs; f: pre-surgical panoramic 

radiograph; g: pre-surgical profile radiograph. 
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From a surgical point-of view, the cephalometric set-up (Fig. 3) after orthodontic decompensation prescribed the following 
targets:  
• For the maxilla, posterior impaction of 2 mm and at the same time advancement of 3 mm 
• For the mandible, a bilateral sagittal split osteotomy (7 mm) 
 

 
Figure 3: Pre-surgical set-up. a: Maxillary advancement /impaction; b: Orthodontic part; c: Surgical mandibular setback; d: Soft 

tissue changes. 
 
After surgery, the patient returned for orthodontic finishing for obtaining Class II molar (on the left), class I molar on the right 
relationship, class I canine relationship and normal overjet and overbite (Fig. 4). Patient was kept on class III elastics to prevent 
any relapse post-surgically for 6 weeks. 
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Figure 4: a-b: post-surgical extra-oral photographs; c-d-e: post-surgical orthodontic finishing (face, profile and occlusion). 

 
After the active treatment phase, a stainless steel 3x3 lingual canine-to-canine retainer was placed in the maxillary and 
mandibular arches. 
 
Results 

Posttreatment records (Fig. 5) showed that all treatment objectives were achieved with good esthetic and occlusal results (Fig. 5): 
facial symmetry was achieved, dental midlines were coincident with the facial midline and ideal overjet and overbite were 
obtained. 
  
Cephalometric measurements (Fig. 5) showed that successful dental decompensation and surgical correction of the skeletal Class 
III jaw discrepancy were achieved: SNB decreased from 85° to 82°, the ANB angle and the AoBo increased from -8°to -2° and 
from -22 to -12 mm, respectively. The mandibular incisors inclination relative to the mandibular plane (IMPA) was maintened 
(IMPA=90°). The maxilla moved forward with a slight posterior impaction, the mandible underwent a closing rotation (FMA 
decreased from 32° to 30°) and the nose tip moved upward as a result of the maxillary advancement. 
 

https://doi.org/10.46889/JDHOR.2024.5104
https://athenaeumpub.com/journal-of-dental-health-and-oral-research/


6 

 

https://doi.org/10.46889/JDHOR.2024.5104                                                                 https://athenaeumpub.com/journal-of-dental-health-and-oral-research/ 

  

 
Figure 5: a-b: end of treatment extra-oral photographs; c-d-e: end of treatment intra-oral photographs; f: superimpositions of 

tracings during orthodontic treatment, before surgery and after the end of treatment; g: Comparison of facial views; h: 
cephalometric values before, during and after orthodontic-surgical treatment. 

 
For the functional objectives, there were no signs or symptoms of temporo-mandibular disorder. Overall, he was satisfied with 
the improvement in his facial appearance and his normalized occlusal function.   
 
Discussion  

Clinically, Class III malocclusion is in two forms: (a) “pseudo or functional Class III,” due to an early interference with the 
muscular reflex of mandibular closure and (b) the “true skeletal Class III” [10]. The etiology of Class III malocclusion is 
multifactorial, with genetic, ethnic, environmental and habitual components [4]. It was believed until 1970 that only the mandible 
is responsible for class III malocclusion; however, almost 30 to 40% of patients exhibit some degree of maxillary deficiency [5,11]. 
 
Compared with Class I control groups, Class III subjects usually showed a shorter anterior and posterior cranial base, a smaller 
saddle angle and a shorter maxillary length, but a normal maxillary position and a longer mandibular length. In addition, these 
patients usually exhibit an increase in lower face height and a larger gonial angle, more protrusive maxillary incisors, upright 
mandibular incisors and a retrusive upper lip. 
 
The diagnosis, prognosis and treatment of class III malocclusion have always been a challenge for clinicians. A normal occlusion 
and improved facial esthetics of skeletal class III malocclusion can be achieved by growth modification, orthodontic camouflage 
or orthognathic surgery. The age of the patient, severity of the malocclusion, patient’s chief complaint, clinical examinations and 
cephalometric analysis will delineate the treatment of choice [12]. 
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However, the decision as to which treatment should be chosen is not always an easy task especially in borderline cases. For this 
reason, the treatment outcome of camouflage and surgical orthodontic treatment has been studied. Rabie, et al., evaluated 
borderline class III patients who had undergone camouflage orthodontic treatment or orthognathic surgery and suggested that 
Holdaway angle can be a reliable guide in determining the treatment modality of these patients [13]. They further suggested that 
patients with a Holdaway angle greater than 12° can be successfully treated by orthodontics alone while patients with Holdaway 
angles less than 12° would require surgical treatment. In a similar study, Benyahia, et al., reported the limit value of this angle 
was 7.2 ° [14]. Therefore, a patient whose angle H is less than this value must be treated by an orthodontic surgery approach.  
 
One of the main objectives of the pre-surgical orthodontic phase is to correct incisor inclinations by retroclining the proclined 
maxillary incisors and proclinating the retroclined mandibular incisors to a more normal axial inclination and to allow a 
maximum surgical correction. This increases the severity of the class III dental malocclusion and often results in a less esthetic 
facial profile before the surgery (Fig. 2) [15,16]. 
 
In the surgical treatment of Class III patients, a number of studies on stability after maxillary advancement and mandibular 
setback have reported that the maxillary advancement is relatively stable [16-19]. As well as an isolated mandibular setback is 
often unstable. Indeed, during surgery, the patient is in a supine position and the condylar relaxation is common. Therefore, the 
condyles reposition themselves after the intermaxillary fixation and the mandible moves forward, mimicking a surgical relapse. 
For this reason, almost all Class III patients now have maxillary advancement, either alone or (more frequently) combined with 
mandibular setback. 
 
The combined surgical-orthodontic treatment of this case led to a significant facial, dental and functional improvement. The 
dental relationship achieved was good. Facially, vertical balance and harmony were obtained and this is perhaps the most 
important goal achieved, because it was the patient's chief concern (Fig. 5). 
 

Conclusion  

In class III malocclusion when facial aesthetics is altered, the surgical-orthodontic treatment is the most indicated for patients 
who do not present facial growth. A correct diagnosis and planning as well as an appropriate execution of the treatment plan 
are determinant factors for having success and long-term stability. In the case presented in this report, surgical orthodontic 
treatment combined with bilateral sagittal split osteotomy and maxillary advancement and impaction was effective for proving 
adequate masticatory function and pleasant facial esthetics. 
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