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Introduction: Mandibular prognathism manifests as elongation of the mandible in the anteroposterior direction,
resulting in a sunken appearance of the middle third of the face and sad look of the eyes. It adversely affects
esthetics, function, and oral health, reducing the patients' self-esteem. It therefore presents a significant
challenge.

Presentation of case: A 23-year-old woman presented with prognathic features characterized by mandibular
protrusion, maxillary retrusion, a prominent chin, and reduce self-esteem. Intraoral examination revealed
multiple extracted teeth, severe fracture of the crown at 23, mobility of the fixed prosthesis on 13, 14, 15, and 16,
a root stump of 18, and periodontally compromised teeth (31, 32, 33, 41, and 42).

A multidisciplinary team formulated the following treatment plan: stage 1, orthognathic osteotomy to retrude the
mandible at 34 and 44; stage II, fabrication of transitional acrylic partial dentures; and stage III: fabrication of
definitive corticobasal implant-supported prostheses. The patient was delighted with the treatment and complied
with the oral hygiene instructions and follow-up program. After 7 years of function, the patient presented
without complaints and exhibited significant improvement in oral health, self-esteem, and quality of life.
Discussion: The management of mandibular prognathism requires a multidisciplinary approach. The treatment
implemented was considered the optimal option that aligned with the recommendations of several researchers to
reduce facial disfigurement and rehabilitate the edentulous state.

Conclusion: The use of corticobasal implant-supported prostheses for the rehabilitation of patients with partial
edentulism can significantly improve the treatment outcome following orthognathic surgery in cases with
mandibular prognathism.

1. Introduction Class III malocclusion (mandibular prognathism) is reportedly the

most prevalent of all DFDs [4]. Several studies conducted in Hong Kong

Dentofacial deformities (DFDs) denote a significant deviation from
the average proportions of the maxillo-mandibular apparatus [1]. The
World Health Organization considers it one of the most critical oral
health problems after caries and periodontal disease [2]. It adversely
affects the patient's esthetics, function, and oral health [2,3], self-
esteem, and quality of life [1-3].

The exact prevalence of DFDs has not been established [4,5]; it
ranges from 39 to 93% in children and adolescents [2,6]. Approximately
5% of the population of the UK and USA exhibits features of DFDs that
require orthognathic surgery as a part of dental treatment [4].
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[4,71, Brazil [8], the UK [9], Norway, and the USA have supported this
observation [4,10].

Mandibular prognathism manifests as elongation of the mandible in
the anteroposterior direction, resulting in a sunken and faded appear-
ance in the middle third of the face and sad looks in the eyes [11],
reducing the patient's confidence and self-esteem. Therefore, it presents
a significant challenge [1-3,11].

The importance of orthognathic surgery is undeniable, especially
with the advancement of dental treatment and increased demands for
highly esthetic outcomes. Orthognathic surgery includes several
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Fig. 1. Patient's clinical presentation.

a) Extra-oral photograph of the patient (frontal view) showing a prognathic facial form with a prominent chin, protruded mandible, and retruded maxilla;

b) Intraoral clinical photograph of the patient showing the maxillary jaw with a severely destructed crown with 23 and a badly constructed fixed prosthesis with 13,
14, and 15;

c) Intraoral clinical photograph of the patient showing a Kennedy class I mandibular arch with a periodontally compromised status in 31, 32, 33, 41, and 42; and
d) Preoperative computed tomography scan of the patient.



A.G. Ahmad et al.

International Journal of Surgery Case Reports 95 (2022) 107219

Fig. 1. (continued).

procedures in maxillofacial surgery, which are designed to correct de-
formities in the structure of the facial skeleton [12]. The word
“orthognathic” originates from a Greek word meaning “straight bones”
[12]. The desired outcome can be achieved through repositioning of the
craniofacial region, which entails correction with osteotomy followed
by stabilization and fixation in a new position [13].

Orthognathic surgery plays a significant role in the management of
severe malocclusion, facial profile discrepancies, including mandibular
prognathism, and obstructive sleep apnea [14-16]. Several orthognathic
surgical approaches have been proposed, such as maxillary protrusion
(LeFort 1 osteotomy), mandibular retrusion through mandibular
osteotomy, bilateral sagittal split osteotomy, or both, with or without
osseous genioplasty [14,16].

The first mandibular osteotomy was performed in 1849 by the
American surgeon Simon P. Hullien for the management of mandibular
prognathism with a resultant edge-to-edge occlusion [16].

The development of a treatment protocol involving orthognathic
surgery with pre-and post-surgical orthodontic treatment for the treat-
ment of patients with skeletal profile and malocclusion discrepancies

signaled a paradigm shift in the 1970s [16]. The chief disadvantages of
this approach are the prolonged treatment time and transitional esthetic
limitations [16].

In 1988, Behrman and Behrman introduced the surgery-first
approach to overcome the prolonged time needed for treatment; how-
ever, some unpredictable outcomes were noted [17]. Therefore, a
modified approach has been proposed, which includes preoperative
orthodontic treatment of less than 6 months [18].

A new protocol has been adopted for patients with partial and
complete edentulism, including orthognathic surgery and implant
insertion with or without bone grafting, as the lack of supporting teeth
may prohibit or even eliminate the need for orthodontic treatment
[19-21]. Moreover, the demand for replacing lost teeth to improve the
final esthetic outcomes is high. The number and sequences of the
treatment protocol vary according to the patient's condition and expe-
rience of the multidisciplinary team [19-21].

Currently, corticobasal implants have been used for the rehabilita-
tion of patients with compromised ridge support as an alternative to
bone grafting, yielding a high success rate [22,23].
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However, there is a lack of knowledge regarding the use of cortico-
basal implants in connection with orthognathic surgery. To our knowl-
edge, this is the first case report describing the rehabilitation of a
partially edentulous patient using orthodontic surgery and corticobasal
fixed implant-supported prostheses. This work has been reported ac-
cording to the SCARE criteria [24].

2. Presentation of the case

A 23-year-old woman with a complaint of poor esthetics, which
considerably affected her social interactions, was referred to the second
author's academic institution. The patient was severely depressed and
displayed significant ignorance regarding her oral health status. The
patient reported no relevant medical, family, or drug history. Extraoral
examination revealed a prognathic face with a protruded mandible,
retruded maxilla, and prominent chin (Fig. 1a). Intraoral examination
revealed multiple missing teeth, severe destruction of the clinical crown
at 23, mobility of the fixed prosthesis at 13, 14, 15, and 16, a root stump
with 18, and several periodontally compromised teeth (31, 32, 33, 41,
and 42) (Fig. 1b, c).
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2.1. Treatment

A multidisciplinary team was formed, including an expert oral
maxillofacial surgeon, orthodontist, and prosthodontists specializing in
removable and fixed prostheses. Radiographic evaluation was per-
formed using digital panoramic radiography (Planmeca Pro max,
Finland) and computed tomography, in addition to cephalometric ana-
lyses, to evaluate all possible treatment options (Fig. 1d). The different
treatment options were discussed with the patient in detail. The patient
refused the bi-maxillary and mandibular osteotomy approach as her
main concern was only the mandibular protrusion.

Thus, a treatment plan was formulated involving bilateral mandib-
ular osteotomy with step back in the region of the mandibular first
premolars, extraction of the hopeless maxillary teeth, and prosthetic
rehabilitation using fixed corticobasal implant-supported prostheses.
Informed consent was obtained from the patient for both treatment and
publication of this report.

2.2. Orthognathic surgery

Primary impressions were made using irreversible hydrocolloid
impression material, i.e., alginate (Hydrogum, Zhermack) to fabricate

b

Fig. 2. Photograph showing preoperative preparation for orthognathic surgery on the mandibular dental stone model of the patient.
a) The mandibular cast was demarcated for the surgery in the of the 34 and 44 regions;

b) The model was sectioned in the region of 34 and 44;
¢) The model was reassembled after the extraction of 34 and 44;

d) A heat-cured stabilizing splint was constructed over the assembled model to use for fixation and immobilization of the mandibular bone during the post-

operative period.
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preoperative casts on which the planned surgical procedure was per-
formed. Wafer and stabilizing splints were constructed using clear auto-
polymerizing acrylic resin [24,25] (Fig. 2a, b, c, d).

Surgical osteotomy was performed under general anesthesia by a
specialized maxillofacial surgeon with more than 10 years of experience,
and screws and plates were used to stabilize the mandibular bone with
the aid of acrylic splints (Fig. 3a). The patient was scheduled for a
follow-up appointment after 2 weeks; her skeletal profile appeared
excellent, with a positive impact on her self-esteem (Fig. 3b, c). Tran-
sitional maxillary and mandibular acrylic prostheses were fabricated.

2.3. Definitive prostheses: fixed implant-supported prostheses

Six months later, the patient was scheduled for the final phase of
treatment. First, she was asked to rinse her mouth with 10% betadine for
1 min. Local anesthesia was induced with 2% lidocaine with epinephrine
1:100000. Thereafter, implant osteotomy was performed: nine BSC®
implants of the appropriate lengths and diameters were inserted into the
maxilla, and six implants were inserted into the mandible (Fig. 4a).
Amoxicillin 1 g and metronidazole 500 mg were administered for anti-
biotic coverage, and analgesia was achieved with diclofenac potassium
50 mg (Rapidus). Digital panoramic radiography and cone-beam
computed tomography were performed postoperatively (Fig. 4b, c, d, e).

Impression copings were secured, and the final impression was ac-
quired using vinyl polysiloxane (Monophase; Ivoclar Vivadent AG). The
next day, a metal framework was constructed to splint the implants
together and a trial was performed. On the third day, the final prosthesis
was inserted and cemented with luting cement (Fuji cement, GC Cor-
poration, Tokyo, Japan) and adjusted for optimal occlusion (Fig. 5a, b,
c). The patient was provided with oral hygiene instructions and sched-
uled for follow-up after one week.

The patient reported no complaints on the follow-up visit and was
highly satisfied with the treatment outcomes. A periodic follow-up
program was formulated, including a dental visit every 6 months for
clinical and radiographic assessments. After 7 years of follow-up, the
patient was delighted and exhibited optimal peri-implant health without
implant- or prostheses-related complications (Fig. 5d).

3. Discussion

The management of mandibular prognathism presents a clinical
challenge [1]. Treatment should aim to sustain the patient's oral health
and improve his/her esthetic appearance, function, and quality of life
[1,3].

The successful management of any dentofacial abnormalities re-
quires a multidisciplinary team approach, which was implemented in
the present case [25,26]. The excellent communication and close
working relationship between the team members directly influence the
treatment success [25,26].

Several treatment options have been considered for the management
of mandibular prognathism, including orthognathic surgery
[12-16,19-22]. The present patient was a 23-year-old woman whose
primary concern was her esthetic appearance, causing severe depression
that adversely affected oral health, resulting in several missing teeth and
severe periodontal breakdown. Thus, the selected treatment was
considered as the optimal option that met the recommendations of
several studies to reduce facial disfigurement and rehabilitate the
edentulous status. Khojasteh et al. [19] and Grecchi et al. [20] described
the successful use of implant assisted prostheses in patients with
mandibular prognathism.

The use of wafer and stabilizing splints played a substantial role in
the successful outcomes in this case as these devices eliminate the risk of
intra-operative occlusal discrepancies and the post-operative healing
period [25,26].

Moreover, fixed corticobasal implant-supported prostheses provided
the patient with an immediate functional fixed prosthesis with a high
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Fig. 3. Patient's clinical presentation 2 weeks after orthognathic surgery.

a) Extra-oral frontal view of the patient showing an improvement in the pa-
tient's facial;

b) Extra-oral lateral view of the patient;

¢) Panoramic radiograph showing fracture in the clinical crown of 23, fixed
prosthesis with 13, 14, and 15, root stump with 18, and periodontal compro-
mise with 33, 32, 31, 41, and 42. Screw and plates were used to stabilize the
surgical area.
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Fig. 4. Radiographic images of the patient after implant insertion

a) Intraoral clinical photograph of the patient showing the implant distribution.
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b) Panoramic radiograph showing the placement of the maxillary and mandibular implants;
¢) Three-dimensional (3D) view of the maxilla and mandible using cone-beam computed tomography showing the distribution of the maxillary and mandibular

implants, screws, and plates (Frontal view);

d) 3D view of the right side of the maxilla and mandible using cone-beam computed tomography showing the placement of the maxillary and mandibular implants,

screws and plates;

e) 3D view of the left side of the maxilla and mandible with cone-beam computed tomography showing the distribution of the maxillary and mandibular implants and

screws and plates used for fixation after orthognathic surgery.

success rate, as reported by previous studies [22,23]. Furthermore, they
eliminate the need for bone grafting and its associated risk factors
[22,23].

The high satisfaction level reported by the patient was in line with
that reported for orthognathic surgery (90-100%) [1,27] and cortico-
basal implants [22,23].

4. Conclusion

The treatment of patients with mandibular prognathism necessitates
a high degree of planning and a multidisciplinary approach. Good
communication between team members and vast experience are key to
successful treatment.

The use of corticobasal implant-supported prostheses for the reha-
bilitation of partially edentulous patients can significantly improve the
treatment outcome following orthognathic surgery in those with
mandibular prognathism. It can successfully restore patients' esthetics,
masticatory ability, and phonetics and improve their self-esteem and
quality of life.
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Fig. 5. Final maxillary and mandibular corticobasal implant-supported prostheses.

a) Final prostheses before being insertion into the patient's mouth;
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b) Frontal view of the patient after the final maxillary and mandibular basal-implant supported prostheses;
c) Lateral view of the patient after the final maxillary and mandibular basal-implant supported prostheses;

d) Frontal view of the patient showing the patient's face at the follow-up visit.
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