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Background: Patients who sustain high-energy head and face trauma suffer 
considerable loss of teeth and alveolar as well as periodontal tissue. Sequelae cause 
poor aesthetic outcomes, dysarthria, masticatory disorders, and considerably reduce 
the patient’s quality of life. In most cases, a separate team would treat maxillofacial 
fractures and provide prostheses; hence, the treatment period was longer. However, 
the results of treatment with removable dentures were unsatisfactory.

Case Presentation: A 29-year-old young woman suffered a high-energy trauma 
due to a fall. Following surgery for a jaw fracture, she underwent occlusal reconstruction 
with Osseo integrated implants. The same team performed maxillofacial fracture 
surgery and implant occlusal reconstruction, and the series of treatment plans 
included bone grafting and periodontal plastic surgery.

Conclusion: The treatment proved successful after more than two years with 
no signs of peri-implantitis. The patient was highly satisfied with the results. The 
maxillofacial and oral implant is very useful in such traumatic cases. Moreover, it 
is beneficial for the oral and maxillofacial surgeon and dental implant therapist to 
perform the posttreatment occlusal reconstruction in the same team, because fewer 
surgical procedures may be possible. Aesthetic and functional maxillofacial implant 
treatment and a shortened treatment period can contribute to the early rehabilitation 
of patients.

Introduction
Severe maxillofacial fractures due to high-energy trauma often 

result in damage to the teeth and alveolar bone. Facial deformities 
and disfigurement, poor aesthetics, and articulation and 
masticatory disorders may delay the patient’s social rehabilitation 
and reduce postoperative quality of life (QOL). Therefore, it is 
important to achieve symmetric facial morphology and reliable  

 
occlusion reconstruction. Restoring morphology and function 
using conventional removable dentures is difficult. Maxillofacial 
implants are required for predictable occlusal reconstruction 
in patients with maxillofacial trauma. The periodontal tissue 
environment around the implant affects its long-term stability; 
therefore, a treatment plan involving bone augmentation (bone 
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graft and GBR) and periodontal plastic surgery is required. Digital 
data and setup models can help with the treatment plan. In this 
case, mandibular mini-plate removal and bone augmentation for 
maxillary alveolar bone atrophy were performed at the same time 
according to the treatment plan. We believe that the reduction in 
surgical opportunities and treatment duration has helped patients 
to rehabilitate early. Herein we report cases in which patient 
satisfaction was high after treatment and good outcomes were 
obtained.

Case Presentation
A 29-year-old woman accidentally fell at a construction site. It 

took an hour to rescue her from the site, and then she was brought 
to our emergency department for advanced trauma life support. 
She was fortunate to have no significant intracranial, spinal, or 
viscerotropic injuries. There were extensive abrasions and a 
subcutaneous hemorrhage on the face. The right mid-third of the 
face had recessed, and there was a deep laceration in the lower jaw. 
The frontal wall of the maxillary sinus was shattered and depressed, 

and the maxillary dentition was displaced inward, resulting in loss 
of continuity. Furthermore, the alveolar bone in the upper right 
13–17 region presented with a comminuted fracture. Teeth 13, 15, 
and 16 were located within the fractured area. There was an insular 
depressed fracture in the right mandible, and the lower right 42–
46 dentition were displaced inwards, resulting in an open bite 
due to early occlusal contacts of the molars. There was a the right 
inferior alveolar nerve paralysis (Figures 1 & 2). We confirmed the 
preoperative and postoperative dentition and occlusal conditions 
before surgery via model surgery and formulated a surgical plan. 
The first surgery was performed under general anesthesia to 
restore the continuity of the jawbone and the dentition. As the 
zygomatic arch was intact, the frontal wall of the maxillary sinus 
and the maxillary dental arch were repositioned to restore the 
contour of the cheek. The dislocated tooth 13 was fixed within the 
dentition, whereas teeth 15 and 16 were excised due to the crushed 
alveolar bone and the maxillary sinus’s anterior wall. Tooth 14 had 
previously been extracted through an orthodontic procedure. 

Figure 1: Facial 3DCT image at the time of initial treatment. The right maxilla has a crushed fracture. The upper right canine is 
dislocated and invaginated, and the upper right second premolar and first molar are invaded into the crushed bone. The right 
mandible has a depressed fracture, and the fracture line crosses the mental foramen.
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Figure 2: Examination models of the upper and lower dentitions.
A. The right maxillary dentition is displaced medially with loss of continuity. The upper right canine is dislocated, and the 
second premolar and first molar have deviated from the dentition. The right mandibular dentition is laterally displaced.
B. Model surgery was performed before the first surgery to clarify the posttreatment dentition imaging.

Figure 3: Radiographic images were obtained 6 months after open reduction and fixation.
A. Orthopantomograph showing the reduction of the upper right canine and its retention within the dentition.
B. 3DCT photograph demonstrating the healing of the fracture line after reduction and fixation with two titanium plates.

The mandibular fracture underwent open reduction and 
fixation using a titanium plate (Figures 3a & 3b). For the simulation 
and planning of the second surgery, we used CT digital data, its 
3D plastic model, and a set up dentition model with the occlusal 
reconstruction. A close examination of the CT data revealed that 
the fractured tooth root remained in the bone and interfered 
with implant treatment. As the length of the dentition defect was 
atypical, the prosthesis decided was two premolars larger than the 
premolars on the healthy side. The amount of periodontal tissue 
deficiency was visualized by superimposing the set up dentition 
model with the 3D modeling model (Figures 4 & 5). Six months 
after the first operation, the second operation was performed 

for bone augmentation for the maxillary alveolar atrophy and 
mandibular mini-plate removal. Simultaneously, with the removal 
of the remaining tooth root at right maxillary, a 40 x 20mm cortical 
osteotomy was performed on the chin cortical bone from which the 
mandibular mini-plate had been removed. Half of the chin bone 
(20 × 20mm) was veneer grafted, and the other was crushed and 
filled in the gaps using titanium mesh (Figures 6a & 6b). There 
was no paresthesia in the anterior teeth of the mandible after bone 
collection. The patient underwent a third operation six months later. 
Due to trauma and the previous surgery, the scar on the tooth defect’s 
alveolar mucosa was visible, and the oral vestibule was narrowed. 
Non-mobile keratinized mucosa were required in the alveolar ridge 
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mucosa of the dentition. Thus, vestibulopathy using atelocollagen 
was performed when the titanium mesh was removed. Two 
dental implants (Xive dental implants from DENTSPLY, Mannheim 
GERMANY) were placed on the alveolar ridge after the healing of 
the mucosa (4 months after vestibulopathy). The second-stage 
surgery was performed three months later, wherein the attached 
gingiva at the alveolar crest was extended to the oral vestibular side 

to obtain keratinized gingiva around the dental implant (Figure 7). 
The provisional restoration was used to harmonize the crown form 
and gingival morphology, and the final superstructure was attached 
about three years after the injury. The patient was fully satisfied 
with the aesthetic and functional properties. She responded to a 
maintenance system every 4-6 months and has maintained her oral 
hygiene with no signs of peri-implantitis (Figure 8).

Figure 4: CT views of the jaws.
A. The coronal view shows that the fractured root of the upper right first molar within the bone is retained. The amount of 
alveolar bone required for dental implant placement is insufficient in terms of both height and width.
B. In the axial view, the length of the alveolar at the tooth loss was atypical. It was revealed that the premolars on the opposite 
side had 2.5 to 3 teeth.

Figure 5: The 3D model.
A. The maxillary 3D model’s occlusal view shows that the alveolar ridge of the upper right premolar is narrow, and implants 
cannot be placed.
B. Simulation of periodontal tissue in harmony with the prosthesis. The insufficient height and width of the periodontal tissue 
in the premolar region are clear. The size of the prosthesis was decided to be equal to that of two large premolars.
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Figure 6: Surgerical view at the time of bone graft
A. Surgical field from which the titanium plate that was used to fix the mandibular fracture was removed. The cortical bone of 
the chin was osteotomized at 40 × 20mm.
B. One cortical bone (20 × 20mm) was veneer grafted to provide bone width and height. The other graft was crushed and filled 
within the veneer graft gaps and shaped with a titanium mesh.

Figure 7: Periodontal plastic surgery was performed twice to obtain the attached keratinized mucosa.
A. Vestibuloplasty using atelocollagen was performed at the same time when the titanium mesh was removed.
B. The keratinized alveolar mucosa was moved apically when the second procedure was performed.
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Figure 8: Results of the treatment.
A. Image showing the intraoral frontal view.
B. Image showing the intraoral occlusal view. The final prosthesis was fitted according to the treatment plan. The fixed implant 
prosthesis was supported by the keratinized mucosa and maintained in a favorable environment. Two years have passed since 
the last prosthesis was attached, and no peri-implantitis was observed.
C. Orthopantomograph 2 years after the superstructure was attached. No bone resorption was observed around the implant 
body.

Discussion and Conclusion
High-energy trauma often involves maxillofacial and dental 

trauma. Traumatic injuries results in loss of jaw continuity, 
anatomical defects in alveolar hard and soft tissues, and tooth 
loss [1]. Maxillofacial dental implant treatment enables aesthetic 
and functional recovery of occlusal and masticatory dysfunction 
associated with tooth and alveolar bone defects [2,3]. This 
reconstruction process requires multiple surgeries to treat jaw 
fractures and implants. There are several benefits to having a 
maxillofacial surgeon perform oral reconstruction under a series of 
treatment plans. An important outcome of maxillofacial fractures 
is the restoration of midface symmetry and mandibular continuity. 
It is important to follow evidence-based treatment strategies for 
good results in maxillofacial fracture treatment [4].　Occlusal 
reconstruction is one of the greatest themes of treatment of the 
stomatognathic region. For implant-based occlusal reconstruction 
to be most effective over a long-term period, the implant structure 
must be placed in the proper position and the keratinized oral 

mucosa should have adequate thickness around the implant [5]. 
Recent 3D digital image treatment plans for preoperative diagnosis 
are interesting. If the maxillofacial surgeon plans bone and tissue 
augmentation that assumes the proper placement of the implant 
structure, the patient may be able to reintegrate into society with 
fewer surgeries and treatment periods. The minimum bone width 
and height of the alveolar ridge for dental implantation must be 
>5mm and >10mm, respectively [6]. Reports on the use of distraction 
osteogenesis, autologous bone grafting [7], titanium mesh tray, and 
iliac particulate cancellous bone and marrow transplantation (Ti-
MESH method) [8,9] for bone defects have been published in the 
literature. The advantage of distraction osteogenesis is that the 
soft tissue can concurrently be expanded; however, the dynamic 
treatment period of several months is a major drawback. 

In the Ti-MESH method, the biggest concern is the surgical 
invasion of the donor site. Expected results may not be obtained due 
to the titanium mesh’s adverse events (tray exposure and increased 
risk of infection) and remodeling resorption, leading to loss of the 
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graft [10,11]. Autologous bone grafting, which has excellent bone 
formation ability, is the gold standard for bone regeneration. Bone 
grafting is considered optimal for complex and extensive bone 
loss due to trauma. The outcome of bone grafting is said to be 
influenced by the donor’s structure, developmental pattern, and 
anatomical site [12]. Bone graft planning requires consideration of 
10%–20% of bone resorption [13]. It has been reported that the 
amount of the grafted bone absorbed is less generated through 
intramembranous ossification in the mandible than generated 
through endochondral ossification as observed in the iliac crest 
[14,15]. The highly calcified chin bone helps to make an early 
transition and is useful for providing the primary stability for the 
dental implants [15,16]. Typical donor sites in the oral cavity are 
chin, mandibular ramus, and maxillary tuberosity. The advantages 
of intraoral bone collection are that the surgical approach is easy, 
no separate surgical intervention is required for bone collection, 
and the close proximity of the donor to the recipe site can reduce 
surgical time. On the other hand, it is impossible to collect a large 
amount of bone. Common postoperative symptoms of chin bone 
graft include hypoesthesia and paresthesia of the anterior teeth of 
the mandible [17,18]. In this case, cortical chin bone was selected 
because it could be collected from the same surgical field at the 
same time. Alveolar bone grafting for an atrophic alveolar segment 
is ideal in iliac crest bone graft due to its abundant supply, but chin 
bone grafting is an option for localized alveolar bone defects in 2-3 
teeth.

The keratinized mucosa in the alveolar ridge is often lost along 
with the alveolar bone following a jaw fracture. Alternatively, a 
scarred mucosa remains after several surgical procedures. The 
mobile non-keratinized mucosa around the dental implant is more 
likely to cause peri-implantitis [19]. Also, the development of a 
mucosal scar with poor blood flow is disadvantageous for bone 
formation. The presence of keratinized mucosa around the dental 
implants affects the long-term prognosis of the implant treatment 
[20]. Therefore, vestibuloplasty and free gingival grafts to acquire 
a keratinized mucosa [21] are required. The palatal mucosa or 
atelocollagen is effective as a recipient of mucosal grafts [22,23]. 
It is important to ensure that a keratinized mucosa (of 2mm) is 
present around the dental implant. At present, it is unclear when 
the periodontal mucosa should be treated [24]. The apically 
positioned flap technique is often performed at the same time 
as the secondary operation. However, oral mucosal defects after 
maxilla-orofacial trauma may require mucosal management before 
implant placement. For patients with severe facial fractures, strict 
adherence to a well-established and structured treatment protocol 
based on surgical experience provides an efficient, appropriate, 
and successful treatment. Furthermore, superior results for severe 
traumatic maxilla-orofacial injuries will be achieved if the treatment 
is combined with efficient occlusal reconstruction.
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