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Case Report 
Combined orthodontic and implant-supported  
prosthesis treatment in an adult patient with  
oral maxillofacial trauma: a case report
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Abstract: Dental injuries differ in classification and severity depending on the cause of the accident and the overall 
health of the patient. Car-related injuries, such as this case, are typically characterized by multi-dental, soft-tissue 
and supporting bone injuries. This report described a case of a 26-year-old male who suffered maxillofacial in-
jury, fractures in mandible, and injuries to his permanent upper and lower incisors in a car accident. This patient 
received immediate treatment of fracture reduction and internal fixation at a local hospital. Six months after his 
initial treatment, the patient was referred to the Department of Stomatology of QiLu Hospital for orthodontic and 
implant-supported prosthesis treatment. His chief complaint was poor bite alignment and multiple missing teeth. 
For him, the treatment included orthodontic and implant-supported prosthesis to improve the occlusion relationship 
and esthetic at the anterior region. This case had been followed up by the Department of Stomatology. Clinical and 
radiographic examinations showed excellent esthetic results and the patient had been satisfied with the treatment. 
This case emphasizes the importance of a multidisciplinary approach to achieve an esthetic result.
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Introduction

Despite the development of preventive mea-
sures such as the improvement of traffic laws 
and security device for all vehicles, physiologi-
cal trauma remains a major health burden 
worldwide [1]. In a traumatic event, due to its 
exposure, the maxillofacial region has increased 
vulnerability to injury either in isolation or in 
combination with other systems [2]. The trau-
ma group resulting from car-related injuries is 
usually dominated by multiple dental injuries, 
supporting bone injuries and soft-tissue inju-
ries [4]. The number, type and severity of dental 
injuries vary according to the patient’s age and 
the nature of the accident [3]. Recently pub-
lished literatures show that road traffic crashes 
(RTCs), assault and inter-personal violence 
(IPV) are leading causes of maxillofacial injuries 
[5-7]. In trauma cases, multi-disciplinary coop-
eration is often required due to the complexity 

of multi-factorial injuries. The present case 
report described the treatment procedure of a 
26-year-old male suffering traumatic maxillary 
fracture and bimaxillary incisors injuries and 
received a combination of surgery, orthodon-
tics and implant-supported prosthodontics th- 
erapy.

Case report

History

A 26-year-old male suffered car-accident-
induced trauma to his mandibular bone and 
bimaxillary incisors. He received immediate 
reduction of fractured mandibular and internal 
fixation at a local hospital. Due to the compli-
cated crown-root fracture, teeth 14, 15, 21, 26, 
and 27 were extracted during the surgery. Six 
months after his initial treatment, he was re- 
ferred to the Department of Orthodontics and 
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Prosthetics of QiLu Hospital of Shandong 
University. His chief complaint was poor bite 
alignment and missing teeth caused by the 
accident.

Clinical examination

Extra-oral examination revealed a normal pro- 
file without facial asymmetry (Figure 1) and 
TMJ examination revealed no pathological 
signs or symptoms. The intra-oral examination 
showed defects of dentition due to the missing 
teeth at 14, 15, 21, 26, 27, 31, 32, and 41. 
Tooth 42 presented with Grade III mobility; 

tooth 16 was seriously decayed and had been 
briefly restored by glass ionomer; a shallow 
overbite was present in the anterior region, and 
tooth 22 had slightly shifted and rotated. Th- 
ere was malocclusion on the right posterior 
mandible, which included unilateral posterior 
lockbite. In addition, the anterior region showed 
shallow overbite and Grade I overjet (Figure 2).

Radiographic examination

Panoramic radiograph showed the catagmatic 
line was slight malposition and cephalometric 
radiolographs revealed no obvious dysplasia in 

Figure 1. A-C: Pre-treatment extraoral photograghs.

Figure 2. A-E: Pre-treatment 
intraoral photograghs.
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bone and jaw (Figure 3), periapical radiolucency 
at 42 was shown in the cone beam CT (Figure 
3C).

Treatment progress

Before starting orthodontic treatment, the 
patient was referred for endodontic procedures 

for tooth 16 and a temporary crown was fabri-
cated to protect tooth 16 and facilitate the 
bonding of the bracket. Periodontal treatment 
included root planning, scaling and oral hygiene 
instructions (OHI).

Treatment was initiated using the straight wire 
appliance. A sequence of archwires was used 

Figure 3. A, B. Preoprative X-rays: A. Cephalomatric radiograph; B. Panoramic radiograph; C. Cone Beam CT shows 
the existing periapical periodontitis of 42.

Figure 4. A, B: The initial stage and the final stage of the alignment with the 0.014 NITI round wire and the 
0.019*0.025 Stainless Steel wire.
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to perform alignment and leveling. The utiliza-
tion of archwire began with 0.012 in and 0.014 
in NiTi, followed by 0.016 in, 0.018 in, 0.020  
in, and 0.019 × 0.025 in brackets (Figure 4). 
Because the missing teeth should be replaced 
by the implant prostheses, the space between 
the nearest teeth should be calculated and 
designed to maintain proper width (Figure 5). 
About ten months later, the dentition was 
aligned appropriately and the spaces of 21, 14, 
15, 26, and 27 were sufficient. The implants 
were placed in the maxillary alveolar bone in 
the first-stage of implant surgery (Figure 6). 
Before receiving the crown prosthesis, the gin-
gival shape of tooth 21 was discovered to be 

too flat in appearance, so a special method of 
gingival reconstruction was undertaken to 
achieve the esthetic result in the anterior 
region. The temporary crown (a resin crown 
combined with a temporary abutment) was 
applied to tooth 21 incrementally to extrude 
and mold the shape of the gingival and alveolar 
process (Figure 7). To achieve an esthetic and 
symmetrical result in the anterior region of the 
mandible, and taking into consideration the 
existing periapical periodontitis, tooth 42 was 
extracted and a plan was established to place 
four smaller incisors in the mandibular space. 
Expansion of the anterior mandibular space 
was performed with a 0.019 × 0.025 in stain-

Figure 5. A-D: The 
measurement of the 
initial width of the de-
fected regions; E: The 
measurement of the 
width of temporary 
crown of 21; F, G: The 
width measurement 
after the implants had 
been placed on the re-
gion of 14, 15, 32, 42.

Figure 6. A, B: Intraoral image and panoramic radiograph showing the implants had been placed in maxillary.
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less steel archwire with NiTi coil-spring placed 
between 33 and 43. Adjustments of the arch-
wire were performed monthly for eight months. 
When the space was sufficient, two implants 
were placed in the anterior mandible during the 
implant surgery (Figure 8). At the same time, 
the contour of gingival of 21 had returned to 
normal (Figure 9). Before taking an impression 

for implant-supported prosthodontics, the cav-
ity block of temporary crown 21 was created 
with silicone impression materials (Figure 10) 
and then molded with self-curing plastic and 
impression cap. This was done in order to 
obtain a precise impression of the gingival con-
tour and to simulate the orientation of the final 
location of 21. Finally, the individual impression 

Figure 7. A-D: The provisional crown was changed monthly to reshape the gingival contour of 21.

Figure 8. A, B: The images of 
final stage of the orthodon-
tic treatment; C: The image 
taken after the surgery; D, 
E: The image before the 
prosthodontic treatment.
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Figure 9. A, B: The gingival texture, color, and contour appeared similar to the adjacent soft tissues of the teeth.

Figure 10. A-C: The cavity-block making process of the provisional crown of 21.

Figure 11. A-D: The processes of precise replication of margin shape of gingival in aesthetic zone.
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cap was used for the final impression of implant 
21 (Figure 11). 

The orthodontic treatment duration was 22 
months. After the appliance had been removed, 
a removable transparent retainer was placed in 
the dental arches. Before the prosthodontic 
treatment could continue, a face bow was used 
to establish the optimal placement of condyle 
and occlusion (Figure 12). After a fortnight, the 

permanent porcelain prostheses were placed 
and bonded.

Treatment result 

The active orthodontic treatment utilizing fixed 
appliances in both dental arches lasted for 22 
months. Superimposition of the initial and final 
tracings of the lateral cephalometric X-rays indi-
cated no significant anteroposterior change of 

Figure 12. A, B: The utilization of multi-purpose face bow to confirm the occlusal relation.

Figure 13. A-C: The images before prosthodontic treatment; D: The intraoral image of orthodontic retainers; E-G: The 
final images after the prosthodontic treatment; H, I: The final CT after treatment.
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incisors. The post treatment intra-oral photo-
graphs showed a normal overjet and overbite, 
the molars were corrected to a Class I relation-
ship, and the Spee curve was aligned flat. The 
gingival shape of 21 was remodeled through 
gingivoplasty. Spaces where there was only one 
tooth missing were expanded by the appliance 
and acquired enough width for prosthesis. At 
the six-month follow-up, the results achieved by 
restorative and prosthodontic treatment were 
observed. There was great improvement in the 
esthetics of his smile. With the replacement of 
missing teeth, stable occlusion was achieved 
and function was restored (Figure 13).

Discussion 

In the case of multiple dental injuries, treat-
ment can be complex and may require a multi-
disciplinary team approach [8]. Dental trauma, 
especially to the permanent incisor, can cause 
aesthetic and functional problems, which in 
turn can result in social and emotional prob-
lems [9]. The present clinical report refers to 
the rehabilitation of a complex case of denti- 
tion defects and malocclusion caused by the 
trauma. Orthodontic treatment was used to 
obtain proper occlusion and to expand the 
spaces to provide enough room for the prosthe-
sis, implant surgery, and esthetic restoration of 
anterior region.

In the case of aesthetic areas, the challenge of 
rehabilitation is great. Utilizing dental implants 
can significantly improve clinical results when 
the patient has lost teeth [10, 11]. To obtain an 
aesthetic result, it is necessary for the bone 
and gingiva in the labial region to maintain a 
proper shape. To this end, the temporary crown 
of 21 was changed monthly to reconstruct the 
hyperplastic gingiva (Figure 7D).

To expand and retain the spaces left by the 
missing teeth, the NiTi helical spring and tem-
porary crown were utilized to maintain ade-
quate width for implant-supported prosthodon-
tics. During the expansion, the position of teeth 
and the relationship between the upper and 
lower jaw were adjusted to stabilize occlusion 
(Figure 8B and 8C).

In the present case, it was essential to confirm 
the occlusion relationship between the upper 
and lower dental arch because of defects of 
posterior teeth. Malocclusion caused by tooth 
loss, bruxism, and nontreated dental caries are 

sources of stress in temporomandibular joints. 
These conditions can activate a cascade of 
unfavorable events, including serious disorders 
[12]. The facebow was used to transfer the con-
dyle position in centric relation occlusion to the 
articulator (Figure 12), which was essential for 
fabricating the final prostheses.

Permanent retention is possible, but relapse is 
difficult to predict due to numerous implant 
prostheses in the arches. After removing the 
appliance, the transparent retainer was also 
used to prevent relapse. According to Dr. Chen 
removable aligners are a good alternative for 
retention [13].

Orthodontic treatment of a patient with tooth 
migration is effective with multidisciplinary 
cooperation. The improvement of facial esthet-
ics can contribute to the self-confidence of an 
adult patient with traumatic tooth migration 
and defects [14]. The patient should continue a 
program of regular follow-up visits to the ortho-
dontist, and meticulous hygiene must be main-
tained. In general, with reasonable utilization of 
the prostheses and good oral hygiene the main-
tenance of good dental health and bone levels 
might remain consistent.

A patient diagnosed with defect dentition by 
trauma in the left mandibular region and ante-
rior incisors was able to achieve satisfactory 
occlusion through a multidisciplinary approach. 
This approach included oral surgery, orthodon-
tics, and implant-supported prosthodontics, 
the removal of adjacent teeth in the affected 
site by fixed appliance, and the placement of 
seven implants in the anterior and posterior 
region of the edentulous area. In this case, the 
patient was satisfied with both the aesthetic 
and occlusal outcomes of the multidisciplinary 
treatments provided.

Disclosure of conflict of interest

None.

Address correspondence to: Shijie Zhang, Depart- 
ment of Stomatology, Qilu Hospital of Shandong 
University, Jinan 250012, Shandong, P. R. China. 
E-mail: meijie0909@sina.com 

References

[1]	 Mijiti A, Ling W, Tuerdi M, Maimaiti A, Tuerxun 
J, Tao YZ, Saimaiti A, Moming A. Epidemiological 
analysis of maxillofacial fractures treated at a 

mailto:meijie0909@sina.com


Multidisciplinary therapy in oral maxillofacial trauma

16830	 Int J Clin Exp Med 2016;9(8):16822-16830

university hospital, Xinjiang, China: A 5-year 
retrospective study. J Craniomaxillofac Surg 
2014; 42: 227-233.

[2]	 Madubueze CC, Chukwu COO, Omoke NI, 
Oyakhilome OP, Ozo C. Road traffic injuries as 
seen in a Nigerian teaching hospital. Int Orthop 
2011; 35: 743-746.

[3]	 Glendor U. Aetiology and risk factors related to 
traumatic dental injuries-a review of the litera-
ture. Dent Traumatol 2009; 25: 19-31.

[4]	 Bastone EB, Freer TJ, McNamara JR. Epidemio- 
logy of dental trauma: a review of the litera-
ture. Aust Dent J 2000; 45: 2-9.

[5]	 Lee K. Global trends in maxillofacial fractures. 
Craniomaxillofac Trauma Reconstr 2012; 5: 
213-222.

[6]	 Strom C, Nordenram A, Fischer K. Jaw frac-
tures in the County of Kopparberg and 
Stockholm 1979-1988. A retrospective com-
parative study of frequency and cause with 
special reference to assault. Swed Dent J 
1991; 15: 285-289.

[7]	 Ogundare BO, Bonnick A, Bayley N. Pattern of 
mandibular fractures in an urban major trau-
ma center. J Oral Maxillofac Surg 2003; 61: 
713-718.

[8]	 Biagi R, Cardarelli F, Storti E, Majorana A, 
Farronato G. Multiple traumatic injury to maxil-
lary incisors in an adolescent female: treat-
ment outcome with two years follow-up. Ann 
Stomatol (Roma) 2013; 4: 212-217.

[9]	 Caliskan MK, Turkun M, Gomel M. Surgical ex-
trusion of crown-root-fractured teeth: a clinical 
review. Int Endod J 1999; 32: 146-151.

[10]	 Kijak E, Lietz-Kijak D, Fraczak B, Sliwinski  
Z, Margielewicz J. Assessment of the TMJ 
Dysfunction Using the Computerized Facebow 
Analysis of Selected Parameters. Biomed Res 
Int 2015; 2015: 508069.

[11]	 Wang HL, Al-Shammari K. HVC ridge deficiency 
classification: a therapeutically oriented clas-
sification. Int J Periodontics Restorative Dent 
2002; 22: 335-343.

[12]	 de Molon RS, de Avila ED, Cirelli JA, Cardoso 
MA, Capelozza-Filho L, Borelli BL. Optimizing 
Maxillary Aesthetics of a Severe Compromised 
Tooth through Orthodontic Movement and 
Dental Implants. Case Rep Dent 2014; 2014: 
103808.

[13]	 Sabatoski CV, Bueno RC, Reyes PA, Pithon  
MM, Tanaka OM. Combined Periodontal, 
Orthodontic, and Prosthetic Treatment in an 
Adult Patient. Case Rep Dent 2015; 2015: 
716462.

[14]	 Xie Y, Zhao Q, Tan Z, Yang S. Orthodontic treat-
ment in a periodontal patient with pathologic 
migration of anterior teeth. Am J Orthod 
Dentofacial Orthop 2014; 145: 685-693.


