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Abstract:  

This paper provides an overview of current approaches to rehabilitation post mandibular reconstruction. The 

mandible can be considered the strongest and largest facial bone but it is more susceptible to fractures due to its 

prominent position, mobility and anatomic configuration. The maxillofacial fractures in the elderly have 

increased and show characteristics depending on its etiology, patterns and treatment modalities. Edentulous 

patients may have a higher rate of fracture of the mandibular body which probably is due to the reduction in 

height and bone vascularization. Osseointegrated dental implants have represented a breakthrough in clinical 

practice for replacing missing teeth and supporting prosthetic reconstructions in edentulous areas.  Functional 

prosthetic rehabilitation with dental implants and implant-supported prostheses after 5 years from an open 

reduction and fixation of mandibular fractures proved to be a good treatment option in this case, restoring 

function and aesthetics of the stomatognathic system. 
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INTRODUCTION 

The most important part of 

managing the patient with head and neck 

injuries is to offer them the opportunity to 

regain lost function, such as masticatory, 

physiognomy and speech.  The head and 

neck region is one of most commonly 

affected areas, more than 50% of attempted 

suicides, 14% of assaults and 12% of 

accidental injuries [1, 2]. 

This paper provides an overview of 

current approaches to rehabilitation post 

mandibular reconstruction. Classically 

rehabilitation was considered long after 

reconstruction when clinician was 

confident about the success of the 

reconstruction and patient survival. With 

the improved predictability and high 

success rate of microvascular 

reconstruction now, planning for 

rehabilitation should start during planning 

for the primary surgery and reconstruction 

and may guide the ideal reconstruction for 

each patient. With the advent of virtual 

planning, we can now guide our 

reconstructions to millimeter accuracy and 

this has revolutionized our rehabilitative 

options [3]. 

The mandible can be considered the 

strongest and largest facial bone but it is 

more susceptible to fractures due to its 

prominent position, mobility and anatomic 

configuration. The mandibular bone 

fractures occurring twice as frequently as 

fracture of the midface because of the less 

bone support [4, 5]. These injuries are 

mostly related to a traumatic incident 

including traffic accident, interpersonal 

violence, sport injuries and falls [6].  

The maxillofacial fractures in the 

elderly have increased and show 

characteristics depending on its etiology, 

patterns and treatment modalities. 

Edentulous patients may have a higher rate 

of fracture of the mandibular body which 

probably is due to the reduction in height 

and bone vascularization [7].Comminuted 

mandible fractures generally are the result 

of a significant impact on a localized area 

of the oromandibular complex. Most of 

fractures are open. Under any 

circumstances these features are difficult to 

treat and have a greater complication rate 

than more simples ones. Traditional 

treatment of comminuted mandibular 

fractures has involved closed techniques in 

an effort to avoid stripping periosteum 

from the comminuted bony segments. This 

would avoid a variety of techniques 

including maxillo-mandibular fixation, 

splints and extraoral skeletal pins. In many 

cases infection still ensued resulting in 

significant bone loss and associated 

morbidity [8]. 

Recently, open reduction and stable 

internal fixation with plates and/or screws 

has been advocated for comminuted 

fracture [9, 10]. The authors mentioned 

above suggest that stripping some of the 

blood supply does not lead to increased 

incidence of infection as long as 

stabilization of the bony fragments is 

achieved. Rigid fixation of the fragments 

minimizes sequestration. Further, open 

reduction and internal fixation of these 

comminuted mandible fractures with load 

bearing osteosynthesis allows for rapid 

healing and reduces the risk of nonunion 

and mal-union [11]. Preoperative planing 

on CT images, and more recently planing 

on 3D printed molds of the fracture helps 

to decrease the operative time, and 

implicitly of the complications (infection, 

bleeding) [12, 13].  In order to reduce the 

treatment time as well patient discomfort 

and postoperative care, the concept of 

immediate loading was developed to 

provide a good restoration of dentition 

after implant placement. This kind of 

treatment provides a positive psychological 

effect on edentulous patient [14]. A bone 

quantity and quality in the anterior area of 

the mandible can be considered as a region 

of high success rate in immediate implant 

loading [15]. 

Osseointegrated dental implants 

have represented a breakthrough in clinical 
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practice for replacing missing teeth and 

supporting prosthetic reconstructions in 

edentulous areas. One of the main 

requirements for achieving successful 

implant therapy is the availability of a 

sufficient bone dimension for dental 

implants placement, both in height and 

thickness [16]. Physiologically, the 

function of the alveolar bone is support the 

tooth and this function expires after tooth 

loss or extraction which triggers a bone is a 

tooth-dependent tissue, resorption is a 

chronic process that starts soon after 

extraction. This may compromise the 

future placement of dental implants [17].  

Alveolar bone augmentation 

techniques have been successfully used 

with the purpose of creating the required 

bone volume for the placement of 

standard-size implants. Various types of 

surgical techniques are used currently 

either associated or not  associated with 

biomaterials with the purpose of increasing 

bone density in height and or thickness in 

regions intended for placing dental 

implants [18]. These surgical techniques 

vary in morbidity, predictability, cost and 

adverse effects [19]. In addition, 

complication may arise such as infection, 

soft tissue dehiscence, exposure of graft, 

fracture of bone fixation materials, among 

others that significantly increase the 

morbidity of the procedure and may 

hamper the placing of dental implants [20]. 

A relatively recent alternative for placing 

implant-supported fixed rehabilitations in 

regions with scarce residual bone is 

represented by implants of reduced length, 

short implants [21, 22]. This type of 

implants initially defined as having an 8-

mm or less portion embedded in bone, is 

indicated in situation of reduced bone 

height for which the conventional 

alternative is the surgical procedure for 

bone augmentation [22]. 

 

CASE REPORT 

The 64-year old MG patient 

suffered in the past of angina pectoralis 

presents to dental office with total 

edentation of multifactorial ethyology with 

impairment of masticatory, physiognomic, 

phonetic and swallowing functions. The 

evolution is slow towards bone resorption 

and ATM dysfunction. The prognosis is 

favorable. Treated with total mobile acrylic 

prosthesis. 

In the mandible the edentation is 

partially, class II Kennedy with 2 

modifications, subclass B Lejoyeux of 

multifactorial etiology determined by 

masticatory disorders of swelling, 

physiognomic with slow evolution towards 

local complication: bone resorption, loco-

regional: ATM, general dysfunctions: 

digestive. The prognosis is favorable 

through treatment. It is incomplete and 

incorrect treated.  

The periodontal diagnosis is 

generalized marginal periodontitis in both 

the maxilla and mandible of multifactorial 

etiology (microbial, mechanical, and 

traumatic) without functional disorders; 

with slow progressive evolution with local 

complication (periodontal) at the teeth 33, 

38, 43, 44 with an unfavorable prognosis. 

It is untreated. 

The occlusal diagnosis is of 

malocclusion class I Angle with 

laterodeviation of 1 mm to the left 

determined by the alteration of the static 

and dynamic occlusion parameters of 

plurifactorial etiology with disorders of 

masticatory, physiognomic functions, 

phonetic and swallowing with a slow 

evolution towards local, general 

complication. The prognosis is favorable 

through treatment. It is not treated. The 

diagnosis of ATM integrity is clinically 

healthy. 

The diagnosis of homeostasis 

shows manifest dishomeostasis of the 

stomatognathic system due to loco-

regional cause with functional disorders, 

slow evolution, local, loco-regional and 

general complication. Favorable prognosis 

by treatment. It is untreated. The diagnosis 
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of general condition it is good, favorable 

for treatment. 

He suffered fall injury from high 5 

years ago, trauma resulting in a 

comminuted fracture of the mandible in the 

left lateral mandibular region (Fig.1). 

Those bone fragments were immobilized 

by means of a reconstruction plate. The 

trajectory of the left mandibular canal was 

not affected by the application of the 

reconstruction plate (Fig.2). 

 

 
 

Figure 1. Initial appearance immobilization of bone fragments through the 

reconstructive plate 

 

 

 
 

Figure 2. Trajectory of the mandibular canal at CBCT in relation to the fracture 

consolidation plates, position of the mandible canal on different sections 
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The prescribed treatment variant 

was fixed prosthesis screwed on INNO 

implants, extraction and 4 INNO implants 

were performed on the mandible. The 

impression was made in the same session, 

late the temporary prosthesis was cemented 

and screwed on implants. Six implants (4 

straight and 2 angled) were inserted in the 

jaw to avoid the maxillary sinus (Fig.3).  

The implants prosthetic 

rehabilitation contains printing, transfer of 

clinical status on the working mode; direct 

technique with transfer abutments device 

spoon. Assembly of the transfer device was 

directly in the implant. The impression was 

taken with polyether’s (Impregum) of 

medium consistency. The impression 

holder (standard spoon) will be perforated 

at the level of the fixing screws. After 

setting the impression material, unscrew 

the fixing screw of the devices. The 

disinsertion of the imprint will be done 

simultaneously with the direct transfer 

devices that will be unscrewed. The 

impression was made in the same session 

and the temporary prosthesis was cemented 

(Fig.4). 

 

 
 

Figure 3. Post-implantation radiological appearance 
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Figure 4. Intraoral aspect with the prothesis on the prosthetic chapels before the oral 

cementation 

 

A single surgeon under local 

anesthesia with oral sedation (triazolam 

0,125 mg or 0,25mg) performed the 

surgical protocol. The patient received 

prophylactic antibiotic therapy: 1g of 

amoxicillin-clavulanic acid (or 

clindamycin 500 mg if is allergic to 

penicillin) starting night before the 

intervention and twice per day for a total of 

7 days and pain medication (ibuprofen 600 

mg as needed every 6-8 hours). He was 

also asked to rinse with 0,2% 

chlorhexidine digluconate (every 12 hours 

starting 1 day preoperatively for 2 weeks). 

At one week the patient present for 

the maxillary temporary prosthesis of 

PMMA Fast &Fixed INNO (Fig.5).  

 

 
 

Figure 5. Intraoral aspect with the maxillary prosthesis 
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  At 8 month after the insertion of the mandibular implants, the patients received the final 

metal-ceramic prosthesis (Fig.6). 

 

 
 

Figure 6. Final mandibular metal-ceramic prosthesis screwed on implants 

 

 

 

DISCUSSION 

 Ellis et al. had an overall 

complication rate of 13% in 198 

comminuted fractures [9]. Patients treated 

with external pin fixation and a 35,2% 

complication rate compared with  a 17,1% 

complication rate for patients undergoing 

closed treatment with maxillo-mandibular 

fixation or patients treated with open 

reduction and stable internal fixation 

(10,3%).  

Smith and Johnson evaluated 16 

comminuted mandible fractures treated 

with rigid fixation. All patients’ fractures 

healed in a bony union without bone 

grafting. All patients had a satisfactory 

facial form and none required further 

surgery for facial recon touring or 

malocclusion. Complications were 

observed in three patients. Two patients 

(13%) developed infections [20, 21]. 

Multiple, displaced and comminuted 

fractures are especially prone to develop 

such problems because of difficulty in 

obtaining sufficient immobilization of the 

fragments. Properly executed rigid internal 

fixation is a great advance in the 

management of comminuted mandibular 

fractures [10]. 

The uses of dental implants are 

accepted as a safe and predictable method 

to assist in cosmetic and functional 

rehabilitation in patients with edentulous 

jaws [21]. In patients with severe 

resorption or mandibular fracture, local 

vascularization may be compromised the 

indications for implants should be well 

evaluated in these patients [22]. In patients 

with mandibular fracture, open reduction 

and internal fixation of the fracture may 

further compromise local vascularization 

[23].  

Although the literature reports a 

decrease vascularization within the 

edentulous jaws in special in bone fracture 
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areas, which could present an unfavorable 

prognosis in cases of open reduction and 

internal fixation procedures, resulting in 

impairment of implant placement. In case 

described, it was performed open reduction 

and internal fixation 5 years ago without 

affecting the mandibular canal. Implant-

prosthetic rehabilitation was performed 

after this period while maintaining the 

sensitivity and normal vascularization of 

the implanted area. 

 

 

 

CONCLUSION 

Functional prosthetic rehabilitation 

with dental implants and implant-

supported prostheses after 5 years from an 

open reduction and fixation of mandibular 

fractures proved to be a good treatment 

option in this case, restoring function and 

aesthetics of the stomatognathic system.  

Even the plaque of immobilization 

of the mandibular fracture broke in time, 

the consolidation was done by developing 

the callus so that the mandibular canal on 

the left was not affected.  
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