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Introduction
Class III skeletal malocclusion may 
result from mandibular prognathism, 
maxillary retrusion, or a combination 
of both.[1] Maxillary deficiency is more 
frequent, accounting for 60%–63% of 
the causes of this type of malocclusion.[2] 
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 
subpupillary area.[3] 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 maxillomandibular 
discrepancy. Bone discrepancy is reflected 
in the facial soft tissues, causing an 
unfavorable esthetic impact, which may 
be aggravated by the facial asymmetry 
present in most cases.[4,5] Patients with 
these disharmonies are usually treated 
with a combination of orthodontic and 
orthognathic surgical procedures to improve 
occlusion and facial esthetics.[6]
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Abstract
The purpose of this case report is to describe and discuss a combined surgical and orthodontic 
technique for the management of transverse maxillary deficiency and mandibular prognathism in 
the treatment of skeletal Class III malocclusion in a mature patient. Skeletal Class III malocclusion 
can present with maxillary deficiency or retrognathism, mandibular excess or prognathism, or 
a combination. The maxillary arch is narrow and often requires expansion. A  25‑year‑old patient 
presented with a constricted maxilla, a skeletal Class III malocclusion with a large mandible, Angle’s 
Class III malocclusion, retroclined lower incisors, proclined upper incisors, crowding of maxillary 
and mandibular teeth, and bilateral posterior crossbite. The case report shows that an adult patient 
with Class III malocclusion  (constricted maxilla and large mandible) can be treated with rapid 
maxillary expansion accompanied by bilateral maxillary osteotomies, followed by a reduction 
bilateral sagittal split osteotomy  (BSSO). As the patient was 25 years old with a bilateral crossbite, 
a surgically assisted rapid maxillary expansion procedure was performed. As the diastema space was 
available at the end of expansion, it proved to be beneficial for the presurgical decompensation of 
Class III, thus creating a negative overjet, followed by which a BSSO setback was done.
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This report presents the treatment of a Class 
III skeletal malocclusion with a transverse 
and sagittal discrepancy, with a severity 
that demanded an orthodontic and surgical 
treatment for the establishment of normal 
occlusion and adequate facial esthetics.

Case Report
A male patient aged 25  years  came to the 
Department of Orthodontics, SDM College 
of Dental Sciences, a constituent unit of 
Shri Dharmasthala Manjunatheshwara 
University, Dharwad, India, with a chief 
complaint of irregular teeth. Clinical 
examination revealed Angle’s Class III 
subdivision malocclusion with a narrow 
maxilla, posterior crossbite, deviation of 
the mandibular midline to the right, and 
mild crowding in the mandibular anterior 
region, with proclination of the maxillary 
anteriors [Figure 1].

On a lateral cephalogram analysis, the 
patient presented with a Class III skeletal 
pattern with an ANB value of  −5° and 
a Wits appraisal value of  −10 mm. The 
patient had an orthognathic maxilla with a 
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SNA value of 83° and a prognathic mandible with a SNB 
of 88°. The upper incisors were proclined with a U1‑SN 
value of 122°, and the lower incisors were retroclined with 
a L1 to MP value of 80°; hence, a typical Class III natural 
compensation was seen [Figure 2 and Table 1].

The analysis of plaster models confirmed a narrow maxilla 
with a bilateral posterior crossbite, negative dentoalveolar 
discrepancy in both the arches, an overjet of 1.0 mm, and 
an overbite of 1.0 mm.

The main goals of the orthodontic‑surgical treatment were 
to achieve maxillary expansion and a mandibular setback 
for the correction of the Class III skeletal and dental 
malocclusion [Figure 3]. Surgical maxillary expansion with 
the creation of a midline diastema and retroclination of the 
maxillary incisors, while maintaining the anchorage with 
the use of modified transpalatal arch  [Figure  4], was the 
decided treatment plan. In the mandibular arch, proclination 
of the mandibular incisors by increasing their axial 
inclination was carried out, which accentuated the negative 
overjet, thus permitting more amount of skeletal correction. 
The presurgical decompensation procedure created a 
negative overjet of −4 mm. Initially, surgery was performed 
to split the mid‑palatine raphae, and a Hyrax expander was 
placed immediately after the surgery to promote the rapid 
expansion of the maxilla with two activations per day. The 
placement of buccal corticotomies decreased the resistance 
offered by the maxilla during expansion [Figure 5].

After a 10 mm of diastema was achieved following the 
maximally expansion, fixed mechanotherapy  (straight wire 
appliance with Roth prescription slot 0.022” × 0.28”) was 
started. A  sequence of 0.014” to 0.021  ×  0.025” NiTi and 
stainless steel wires were placed [Figure 4].

Subsequently, retraction of the maxillary incisors was 
performed, maintaining the anchorage with a modified 
transpalatal arch  (with premolar extensions)  [Figure 6]. 
The intercuspation was checked by occluding the 

Table 1: Cephalometric values
Measurements Norm Pretreatment Posttreatment
ANB 2° −5° −1°
A┴‑B┴‑ −1 −10 −3
Wits 0 −10 (B ahead) −6 (B ahead)
Harvold 42 36
Vertical

SN‑GoGn 32° 30° 27°
FH‑GoMe 25° 24 20

Maxillary
SNA 82° 83° 83°
A┴‑N┴ 1 2 ahead 2 ahead

Mandibular
SNB 80° 88° 84°
B┴‑N┴ 12(B ahead) 5 (B ahead)
GoPog 83.7 85 76
Saddle angle 123° 123°

Dental
UI to SN 102±2 122° 116°
UI to NA 22/4 40°/13 39°/10
UI to APog 28°/9 28°/7
LI to MP 90° 80° 87°
LI to NB 25/4 20°/4 20°/3.5
LI to APog 27°/7 26°/3
Interincisal angle 130±5 125° 127°

Soft tissue
E line U=−4, L=−2 U=4, L=1 U=4, L=1
H line L=3 L=2
S line U=0, L=0 U=4, L=1 U=2.5, L=0
Nasolabial angle 102±8 120° 108°
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Figure 2: (a-e) Intraoral pictures
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Figure 1: (a-c) Extraoral pictures
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plaster models that were obtained periodically until 
satisfactory occlusion was attained for performing 
the surgery  [Figure  7]. Presurgical intraoral 
preparation was done by the placement of crimpable 
hooks in the interbracket spans between all the 
teeth for intermaxillary fixation during the surgical 
process  [Figure 8].

Surgery was planned according to facial analysis, predictive 
cephalometric tracing, and preparation of the surgical splint. 
Postsurgical orthodontics was carried out after the surgery, 
in order to achieve a Class I molar and canine relationship 
normal overjet and overbite and coincident midlines. After the 
active treatment phase, a wraparound‑type retention plate was 
used in the maxillary arch and a stainless steel 3 × 3 lingual 
canine‑to‑canine retainer was placed in the mandibular arch.

At the end of treatment, a functional occlusion, normal 
overjet and overbite, adequate intercuspation, with a Class 
I molar and canine relationship, coincident midlines, and 
normal lateral and protrusive excursions were achieved. 
Mandibular prognathism was eliminated and facial esthetics 
considerably improved [Figures 9‑11].

Discussion
Achieving planned results is a challenging process 
when the malocclusion is of a skeletal origin. Hence, a 
multidisciplinary approach is required in such cases. The 
surgical decompensation should also be carried out by 
keeping the final result in mind.

This case showed features of a typical Class III 
malocclusion with a prognathic mandible and a constricted 
maxillary arch. As the upper incisor proclination was 
increased, it was necessary to correct its angulation and 
create a proper negative overjet so that the prognathic 
mandible could be set back.

When the discrepancy is severe, extractions are planned 
to align and/or correct the molar relation or incisor 
proclination. Because of the need for correction of 
bilateral posterior crossbite and improving the incisor 
angulation, expansion of the constricted maxillary arch 
was needed.[7] A  surgical approach was chosen as the 
discrepancy was severe and more skeletal correction was 
required than dental. This was done using the surgically 
assisted rapid palatal expansion  (SARPE) procedure. The 
wide range of variation  (15–27  years)[8] for closure of the 
mid‑palatal suture underlines the futility of being dogmatic 
over an upper age limit for RME before having recourse 
to surgery. As the patient was 25‑year‑old, a surgically 
assisted rapid maxillary expansion procedure was done. The 
suggested procedures for surgically assisted RME are as 
follows: palatal osteotomy  (midline or side of the midline), 
bilateral palatal osteotomies, lateral maxillary osteotomies, 
and anterior maxillary osteotomies.[9] Later, the incisor 
proclination was corrected, and a negative overjet was 
created utilizing the diastema space as a part of presurgical 
decompensation. Furthermore, the retroclined lower incisors 
were made upright on the basal bone, and a bilateral sagittal 
split osteotomy was carried to position the mandible back.

On comparative cephalometric analysis, the ANB angle 
improved from  −5° to  −1°, proving an improvement 
in profile posttreatment. The upper incisor proclination 
improved from 122° to 116° showing a favorable 
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Figure 3: Pretreatment lateral cephalogram

Figure 4:  Osteotomy cuts

Figure 5: Surgical expansion
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posttreatment outcome. The posttreatment interincisal angle 
came to a more ideal value of 127°. The posttreatment 
L1‑MP angle improved from 80° to 87°, which according 
to Tweed’s is ideal for a stable treatment result. The 
nasolabial angle improved to a near ideal 108°.

It is evident from the superimposition on the cranial 
base that there was a bodily setback of the mandibular 

skeletal base achieving ideal positive overjet. Furthermore, 
the expansion of the maxilla and the meticulous 
management of the expansion space for decompensation 
also improved the final upper incisor position and 
angulation [Figures 12 and 13].
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Figure 10: (a-c) Post-treatment extraoral photographs
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Figure 8: (a-c) Decompensation casts
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Figure 7: (a-c) Decompensation
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Figure 6: (a-e) Postexpansion
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Figure 9: (a and b) Bilateral sagittal split osteotomy
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The total treatment duration required for completion of the 
treatment was 2 years and 4 months.

Conclusion
In the present case report, the management of the adult 
Class III patient with constricted maxilla and a prognathic 
mandible is shown. We first initiated the surgical 
orthodontic procedure for the correction of crossbite 
by SARPE, where the decompensation of the maxillary 
dentition was achieved by utilizing the space obtained by 
expansion, creating a negative overjet. Such an approach 
should be used when a skeletal maxillary constriction is 
present rather than performing extractions.

The mandibular setback procedure was performed post 
the surgical expansion to correct the sagittal discrepancy. 
This new approach achieved ideal skeletal, soft tissue, and 
dental outcomes which will aid in the long‑term stability of 
orthodontic treatment.
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Figure 12: Postlateral cephalogram

Figure 11: (a-c) Postintraoral photographs
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Figure 13: (a and b) Superimposition
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