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In case of loss of many teeth due to dental caries or periodontal disease, improvement of masticatory function and 
aesthetics can be obtained through implant treatment. However, if the patient does not have a normal intercondylar 
relationship, it is difficult to achieve an ideal occlusal relationship with only prosthetic treatment. In particular, 
oral reconstruction with orthodontic treatment or orthognathic surgery is necessary for patients with mandibular 
prognathism. However, if the posterior occlusion collapses due to severe caries or periodontal disease, orthognathic 
surgery may be difficult. The occlusal vertical stop is very important for the stability of the mandibular position 
during occlusal reconstruction through orthognathic surgery. The patient in this case had posterior occlusion 
collapsed due to the caries of a large number of posterior teeth, and showed mandibular prognathism and long face. 
We planned a full arch restoration with orthognathic surgery and extracted the hopeless teeth. To secure the vertical 
stop required for orthognathic surgery, the implant was placed before surgery. After the orthognathic surgery 
and the final prosthesis application, the results were satisfactory for the improvement of the aesthetics and the 
restoration of the masticatory function.
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Introduction

In case of the class III malocclusion patients 
with jaw discrepancies, available treatments can 
be classified largely into growth modification by 
adjusting orthopedic, orthodontic therapy through 
tooth movement, and orthognathic surgery1). In 
the case of severe class III malocclusion patients 
with completed skeletal growth, orthodontic 
treatment alone can have limitations and the 
treatment must be accompanied by orthognathic 
surgery2). Orthognathic surgery can resolve skeletal 
discrepancies, improve the functions including 
mastication and pronunciation, and provide facial 
aesthetic improvement2,3). On the other hand, after 
orthognathic surgery, a variety of complications 
can be caused and the most common complication 
is the skeletal relapse4). To minimize the skeletal 
relapse, maintain a vertical dimension, and 
improve skeletal stability, occlusal stability is 
essential during and after surgery4,5). However, 
partially or fully edentulous patients with collapsed 
posterior occlusion by teeth loss due to severe 
caries or periodontal disease may have difficulty in 
maintaining occlusal stability during orthognathic 
surgery. The occlusal vertical stop is very important 
for the stability of the mandibular position during 
occlusal reconstruction through orthognathic 
surgery4,5). 

Therefore, it is important to reconstruct an occlusal 
vertical stop before orthognathic surgery. There 
are two main ways to secure it; using temporary 
dentures or using provisional restorations after 
implantation46). Although there is the advantage 
of saving time when using temporary dentures 
compared to implantation, temporary dentures 
provide lower stability of the vertical stop, aesthetic 
problems due to clasp exposure and patients will 
suffer from pain by wearing dentures during the 
period of intermaxillary fixation46). On the other 
hand, using dental implants provide more stable 
vertical stop, easier management after or during 

surgery, and better aesthetic improvement46).
The purpose of this study was to report the results 

of the improvement of aesthetic and masticatory 
function through orthognathic surgery after 
implant placement in patients with mandibular 
prognathism with posterior bite collapse due to 
multiple caries.

Case Report 

A 19-year-old man was referred to the Department 
of Prosthodontics, School of Dentistry, Pusan 
National University, complaining of mandibular 
protrusion and occlusal dysfunction. Radiographic 
examination revealed that he had severe caries, root 
rests and periapical lesions of the maxillary and 
mandibular posterior region (Fig. 1A). His lateral 
and posteroanterior cephalometric radiograph 
featured mandibular protrusion with deviation to 
the left (Fig. 1B, C). Intraorally, his overjet was –11 
mm and overbite was –1 mm (Fig. 2). Extraorally, 
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Fig. 1. Preoperative radiographs. (A) Panoramic radiograph. 
(B) Lateral cephalometric radiograph. (C) Postero-anterior 
cephalometric radiograph.
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he had a long face and a straight skeletal profile, 
and a large mandibular angle was observed 
(Fig. 3). There was no discomfort or pain in the 
temporomandibular joint (TMJ) site. He had no 
significant medical history.

According to clinical and radiographic findings, 
he was diagnosed with asymmetric Class III 
malocclusion with posterior bite collapse. A 
treatment schedule was planned to improve the 
patient’s masticatory function and appearance. 
First, the root rests and the teeth with severe caries 
were removed. To support the posterior region 
and use the current status as a reference, #38 and 
#48 were retained and planned to be removed 
later (Fig. 4). After extraction of the hopeless teeth, 
alginate (Tokuso A-1; Tokuyama Dental Corp., 
Tokyo, Japan) impressions of the upper and lower 
dental arches were taken for the diagnosis. To 
determine the amount of mandibular movements 

during orthognathic surgery, we discussed with the 
orthodontist and the oral and maxillofacial surgeon. 
After that, a model surgery was performed on the 
patient’s preoperative mounting model and the 
diagnostic wax up was made based on this (Fig. 5). 

Surgical templates for implant placement were 
prepared by predicting the position of the final 

A B

Fig. 3. Preoperative extraoral photographs. (A) Frontal view. (B) 
Lateral view. 
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Fig. 2. Preoperative intraoral photographs. (A) Occlusal view of maxilla. (B) Lateral view (right side). (C) Frontal view. (D) Lateral view (left 
side). (E) Occlusal view of mandible.
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prosthesis using the diagnostic wax up (Fig. 6). 
Eleven implants (TSIII SA Fixture; Osstem implant, 
Busan, Korea) were placed on the #14, #15, #16, 
#17, #25, #35, #36, #37, #45, #46, #47 sites using the 
surgical templates. Sinus bone grafts (Endobon®; 
Biomet Merck, Darmstadt, Germany) with the 
lateral approach technique were applied to both 
maxillary molar regions and porcine pericardium
derived type I collagen membranes (OssGuide®; 
Bioland, Cheongju, Korea) were applied. In 
addition, xenograft bone substitutes (Endobon®) 
were applied to both mandibular posterior regions 
and covered with titanium mesh membranes 
(SMARTbuilder type II; Hiossen, Fairless Hills, PA, 
USA). Six months after implant placement, implant 
second surgery was performed and clinically and 
radiologically successful osseointegration was 
observed (Fig. 7). Four weeks after the implant 
second surgery, impression coping (Fixture Pick

up Impression Coping; Osstem implant) was 
connected, and the final pick-up impression was 
taken using silicon impression (ImprintTM II; 
3M ESPE, Neuss, Germany) material. Titanium 
customized abutments and provisional restorations 
were fabricated using computer aided design/
computer aided manufacturing (CAD/CAM) for 
the occlusal stability during and after orthognathic 
surgery (Fig. 8). Provisional restorations were 
placed and orthognathic surgery was performed 
one day later. Orthognathic surgery was performed 
by sagittal split ramus osteotomy with genioplasty 
(Fig. 9). The amount of setback was 6 mm on the left 
side and 14 mm on the right side.

After the operation, provisional restorations 
were used for occlusal alignment and mini-screw 
(Jeil Medical, Seoul, Korea) was placed in maxilla 
and mandibular alveolar bone for intermaxillary 
fixation. Physical treatment such as opening 
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Fig. 4. Intraoral photographs after the extraction. (A) Occlusal view of maxilla. (B) Lateral view (right side). (C) Frontal view. (D) Lateral 
view (left side). (E) Occlusal view of mandible.
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exercise was performed for one month. Provisional 
restorations were fabricated again to resolve the 
open bite caused by relapse after orthognathic 
surgery, and then the occlusal adjustment was 
performed every month (Fig. 10). After 1 year 
of the orthognathic surgery, occlusal stability, 

temporomandibular symptoms, and aesthetics 
were assessed through provisional restorations.

The maxillary prostheses were made of screw and 
cement retained type, the mandibular prostheses 
were planned to be made in cement-retained 
type because the implant screw hole was not in 
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Fig. 5. Diagnostic wax-up. (A) Occlusal view of maxilla. (B) Lateral view (right side). (C) Frontal view. (D) Lateral view (left side). (E) 
Occlusal view of mandible.

A B

Fig. 6. (A, B) Surgical templates for implant placement.
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good position. The final prostheses were made 
with monolithic zirconia (Zirkonzahn Prettau; 
Zirkonzahn GmbH, Bruneck, Italy) to form group 
function during lateral movement of the maxillary 
and mandibular posterior teeth. The CAD/CAM 
double scanning technique was used to make the 
anterior final prostheses to reflect the provisional 
restorations (Fig. 11). All prostheses were cemented 
with self-adhesive resin cement (RelyX Unicem; 
3M ESPE, St. Paul, MN, USA). After checking the 
centric relation occlusion, group function was given 
during lateral and anterior movements for stress 
distribution of the implant region.

Periodic occlusal examinations and adjustments 
were made for one month to form a stable occlu-
sion. The mandibular posterior movement through 
orthognathic surgery was able to establish a normal 
maxillary and mandibular relationship, and the 
long face and facial asymmetry were improved 
for a more aesthetic facial appearance (Fig. 12, 13). 
Clinical follow-up was performed for one year 
after the definitive prostheses were delivered, 
and occlusion and skeletal stability were well 

maintained (Fig. 14).

Discussion

The purpose of this study was to obtain the verti-
cal stop by implant surgery before orthognathic 
surgery in a prognathism patient showing posterior 
bite collapse due to severe caries. After the 
treatment was completed, a satisfactory outcome 
was achieved to resolve aesthetic and malocclusion 
problems. Loss of posterior teeth results in the loss 
of vertical stop, tipping of adjacent teeth, pathologic 

L

Fig. 7. Panoramic radiograph after implant surgery.

A B CA B C

Fig. 8. Provisional restoration before orthognathic surgery. (A) Frontal view. (B, C) Occlusal view of maxilla and mandible.
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B C

Fig. 9. Postoperative radiographs. (A) Panoramic radiograph. 
(B) Lateral cephalometric radiograph. (C) Postero-anterior 
cephalometric radiograph.
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teeth movement and occlusal interference, which 
can cause the change of dental arch and occlusal 
plane710). 

Besides, a decrease in vertical dimension and 
displacement of condylar position may occur, 
resulting in abnormal mandibular condyle 
position and TMJ disease due to hyperextension 
of TMJ muscles11,12). Therefore, in these patients, 
determining the appropriate mandibular rest 
position and vertical dimension within the 

harmony of the neuromuscular system is a 
priority task13). When establishing a new vertical 
dimension, consideration should be given to 
aesthetics, mandibular rest position, and space for 
prosthodontic restoration14). In this case, because 
the maxillary anterior teeth remained, the maxillary 
incisor was set as the anterior reference, and the 
vertical dimension was determined considering the 
space required for the prosthesis restoration, the 
occlusal plane, and the mandibular rest position.

A B C

Fig. 10. Provisional restoration after orthognathic surgery. (A) Frontal view. (B, C) Occlusal view of maxilla and mandible.
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Fig. 11. Final prosthesis. (A) Occlusal view of maxilla. (B) Lateral view (right side). (C) Frontal view. (D) Lateral view (left side). (E) 
Occlusal view of mandible.
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To form stable occlusion and to maintain the 
decided vertical dimension after surgery, occlusal 
stability during and after surgery is necessary4,5). 
Balshi and Wolfinger15) mentioned the importance 
of posterior occlusion during occlusal plane recon
struction. However, in this case, due to severe 
caries, multiple posterior teeth were lost, and 
the situation of the residual teeth was not good. 
Therefore, to obtain occlusal stability and positional 
stability of distant segments after sagittal split 
ramus osteotomy, provisional restorations were 
used after implant placement instead of using 
temporary dentures. 

Siadat et al.6) used temporary dentures with arch 
bar and established maxillamandibular fixation 
(MMF) during and after surgery. Because the 
upper denture was fixed in the maxilla by using 
screws and the lower denture was wired to the 
mandible and the MMF, the patient might have 
felt very stressful. In this case, preoperative and 
postoperative management was possible in the 
same way as usual orthognathic surgery using 
provisional restorations after implant placement. 
In addition, the provisional restorations placed 
on the implant can be helpful for prevention of 
malocclusion due to postoperative regression. 

When patients need comprehensive treatments 
including orthodontic, prosthetic treatment and 
orthognathic surgery, the conventional treatment 
procedure is presurgical orthodontic treatment, 
orthognathic surgery, postsurgical orthodontic 
treatment and implant placement16). Although 
the implant placement after orthognathic surgery 
is advantageous in that it allows more precise 

A B

Fig. 12. Postoperative extraoral photographs. (A) Frontal view. (B) 
Lateral view.

Pretreatment

Posttreatment

Fig. 13. Overall superimposition of cephalometric tracings.

A

B C

Fig. 14. Radiographs at 1 year after placement of final prosthesis. 
(A) Panoramic radiograph. (B) Lateral cephalometric radiograph. 
(C) Postero-anterior cephalometric radiograph.
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positioning and inclination of the implant, there is a 
lengthy wait until bone healing after the surgery4,5). 
On the other hand, implant placement prior to 
surgery can reduce overall treatment time, obtain 
the necessary occlusal stability during surgery, 
and, if necessary, act as an anchor for orthodontic 
movements4,5). 

Inadequately positioned implants can lead to 
serious problems in postoperative orthodontic 
treat ment or prosthetic treatment, so careful 
planning of implant placement should be consi
dered. In this case, upper and lower anterior teeth 
were present, and the position of the maxillary 
anterior teeth and the occlusal plane were mana-
geable, so it was easy to predict the position of 
the mandible after the operation. After deciding 
the position of the implants based on computed 
tomography images in accordance with occlusion, 
the implants were placed in the desired position 
using a surgical template. After that, customized 
abutments and final prostheses were made, ands 
occlusal and skeletal stability was well maintained 
during a 1-year follow-up. Nevertheless, it is 
necessary to evaluate the longterm success rate 
of the implants and the possibility of relapse after 
orthognathic surgery, and more follow-ups will be 
needed in the longer term.

In conclusion, the purpose of this study was to 
obtain the vertical stop by implant surgery before 
orthognathic surgery in a prognathism patient 
showing posterior bite collapse due to severe 
caries. After implant placement in consideration 
of aesthetics and function, orthognathic surgery 
resulted in biomechanically stable, satisfactory 
aesthetic improvement and recovery of masticatory 
function.
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