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A B S T R A C T   

Introduction: Maxillofacial trauma is associated with severe loss of soft and hard tissues that lead to aesthetic and 
functional disfigurements, adverse psychological impacts on the patient's general and oral health, and decreased 
quality of life. Therefore, treatment of maxillofacial trauma is challenging. 
Presentation of case: We present three patients with maxillofacial trauma owing to road traffic accidents that were 
rehabilitated by immediate use of loaded fixed corticobasal implant-supported prostheses with follow-up periods 
of 6, 5, and 7 years. All treated patients had a 100 % implant survival rate, healthy peri-implant tissues, stable 
prosthesis with significant improvement in mastication and phonation, and high patient satisfaction. 
Discussion: Rehabilitation of patients with intensive maxillofacial trauma requires a multidisciplinary approach to 
ensure the standard of care during treatment. The described treatment eliminates the need for bone grafting, 
reduces susceptibility to grafting complications, shortens treatment time, and provides the patient with a fixed 
prosthesis with predictable success, excellent implant survival, healthy peri-implant tissue, improved prosthetic 
stability, and high satisfaction rates. 
Conclusion: Corticobasal implant-supported prostheses are a feasible treatment modality to rehabilitate patients 
with maxillofacial trauma with high success and survival rates and patient satisfaction.   

1. Introduction1 

Maxillofacial trauma may result in severe loss of soft and hard tissues 
leading to aesthetic and functional disturbance, adverse psychological 
effects, and reduced quality of life [1]. Maxillofacial trauma treatment 
necessitates an interdisciplinary approach [2]. 

Extensive tissue loss complicates case management and compromises 
the retention, support, and stability of prospective prostheses [3]. 

Treatment selection depends on patient age, sex, trauma site and 
etiology, synchronized tissue loss, and associated bone fractures [2,4,5]. 
Dental implant use improves patient outcomes [1–5]. 

However, the loss or fracture of the supported alveolar bone may 
preclude conventional implant use without bone grafting [3,4,6]. The 
patient age and medical condition, and care-provider's inexperience may 

intensify procedure complexity [6–9]. 
Corticobasal implant use is associated with high success rates 

without requiring bone grafts [8–12]. Implants are anchored to the basal 
bone and connected through a metal framework [8–12]. Although cor
ticobasal implants can be used successfully in cases of compromised 
bone support, the associated long-term outcomes in maxillofacial 
trauma remain unclear. 

To our knowledge, this is the first case series to describe successful 
rehabilitation of three patients using corticobasal implant-supported 
fixed prostheses with follow-up of 6, 5, and 7 years. 

This prospective study was conducted according to the Preferred 
Reporting of Case Series in Surgery 2020 criteria [13]. Ethical approval 
for the study and informed consents were obtained for treatment and 
publication. 
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2. Presentation of cases 

Three men (21–31 years old) were referred to the last author's 
prosthodontic department, following dentoalveolar trauma from a road 
traffic accident (RTA) (2014–2021), without any relevant medical or 
family history. 

A team of maxillofacial surgeon and prosthodontists was formed, and 
all prosthetic options were discussed with the patients. The approved 
treatment plan involved corticobasal implant insertion (BCS®, Dr. Ihde 
Dental AG, Switzerland) to support an immediately loaded fixed 
implant-supported reconstructive prosthesis. An expert maxillofacial 

surgeon with vast experience in corticobasal implants performed all 
implant insertions; the prostheses were placed using a standard tech
nique by the same prosthodontists. 

2.1. Case 1 

A 31-year-old man presented with a symmetrical face, right upper lip 
swelling, and a fibrotic scar splitting the lip and left nasolabial area 
(Fig. 1A). Intraoral clinical examination revealed missing teeth (42, 41, 
31, and 32), while tooth number 33 showed localized periodontal 
inflammation associated with gingival recession and grade II mobility. 

Fig. 1. The patient's code 01 presentation. 
A. Patient's photograph presents his frontal 
view at the time of presentation, showing an 
asymmetrical face, swollen right upper lip, 
and a fibrotic scar splitting the lip and left 
nasolabial area. B. Intraoral view showing a 
comprehensive horizontal and vertical bone 
loss, missing teeth numbers 42, 41, 31, and 
32; note the localized periodontal inflam
mation associated with gingival recession at 
tooth 33 and an obliterated labial sulcus. C. 
Panoramic radiograph shows the presence of 
two reconstructive plates at the midline, 
fixating a symphysis fracture. D. Intraoral 
view presenting implant distribution and 
vestibuloplasty. E. Panoramic view showing 
implant distribution. F. Intraoral view 
showing impression copings G. Final fixed, 
immediately loaded, corticobasal implant- 
supported prosthesis. H. Patient's frontal 
view after prosthesis insertion. I. Patient's 
frontal view after 6 years. J. Intraoral view 
of the patient showing the prosthesis after 6 
years of function. K. Panoramic radiograph 
at 6 years showing an acceptable peri- 
implant bone contact around the cortico
basal implants; note the two-stage implant 
replacing 46.   
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The edentulous space showed comprehensive bone loss with an oblit
erated vestibule (Fig. 1B). A radiographic evaluation using the digital 
panoramic view (ProMax, Planmeca, Finland) showed the presence of 
two reconstructive plates at the midline, fixating a symphysis fracture 
(Fig. 1C). A treatment plan involving a corticobasal implant-supported 
reconstructive prosthesis and follow-up program was formulated. 

Implant surgery was performed under aseptic conditions. Local 
anesthesia was induced (2 % lidocaine with epinephrine 1:100000). 
Implant osteotomy was performed, and three BCS® implants of appro
priate lengths and diameters were inserted. Vestibuloplasty was per
formed (Fig. 1D, E), and antibiotics and analgesics were prescribed, 
including amoxicillin (1 g), metronidazole (500 mg), and diclofenac 
potassium (50 mg, Rapidus). The impression copings were attached over 
the abutment, and the final impression was obtained using a monophase 
VPS (Ivoclar Vivadent AG, Schaan, Liechtenstein) (Fig. 1F). 

The next day, the metal framework was evaluated, and passive 
fitness was ensured. After 24 h, a fixed prosthesis was delivered, and the 
aesthetic and functional parameters were satisfactory (Fig. 1G–I). 

The patient was provided oral hygiene instructions and scheduled for 

follow-up at 1, 3, 6, and 12 weeks, and every 6 months thereafter 
(Fig. 1I–K). Six months later, tooth number 46 was replaced using 
delayed loading, two-stage, fixed implant-supported prosthesis 
following the standard technique (Fig. 1L). 

During follow-up, the patient presented with healthy peri-implant 
soft tissue without evidence of complications. After 6 years, the pa
tient showed improved aesthetics, masticatory function, and quality of 
life, and was satisfied with the outcome. 

2.2. Case 2 

A 28-year-old man was referred for prosthetic rehabilitation 
following dental trauma. The patient had a history of RTA 7 months 
prior, resulting in mandibular fracture, surgery, and avulsed teeth 
numbers 11, 12, 13, 41, 42, and 43. The fracture was severely displaced, 
both vertically and horizontally. Despite fracture fixation using a 
reconstructive plate, post-operative occlusion was deflective. 

Extraoral examination revealed facial asymmetry associated with 
incompetent lips and a scar on the right upper lip (Fig. 2A). Intraoral 

Fig. 2. The patient's code 02 presentation. 
A. Patient's photograph presents his frontal 
view at the time of presentation showing 
facial asymmetry associated with incompe
tent lips and scar on the right side of the 
upper lip. B. Intraoral view showing missing 
teeth numbers 11, 12, 13, 41, 42, and 43. C. 
Intraoral view showing localized redness of 
the mucosa at the region of 14, 13, 12, and 
11, a scattered generalized brown hyper
pigmentation, and posterior deflective oc
clusion, and teeth numbers 45, 46, 47, and 
48 that are severely lingually inclined. D. 
Panoramic radiograph revealing a symphy
sis fracture splinted by a reconstructive 
plate. E. Intraoral view presenting implant 
distribution and extracted sockets. F. Pano
ramic view showing implant distribution. G. 
Intraoral view showing impression copings. 
H. Final, fixed, immediately loaded cortico
basal implant-supported prosthesis. I. Pa
tient's frontal view after prosthesis insertion. 
J. Patient's intraoral view after 5 years.   
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examination showed missing teeth (11, 12, 13, 31, 41, 42, and 43). 
Teeth numbers 46 and 47 were carious (Fig. 2B). Localized redness of 
the mucosa at the region of teeth numbers 14, 13, 12, and 11 and 
scattered generalized brown hyperpigmentation were observed 
(Fig. 2C). Teeth numbers 31, 44, and 45 showed mobility grades III, III, 
and II, respectively. Occlusion of the patient was deflective and, the 
posterior teeth were severely lingually inclined (Fig. 2C). The mandib
ular edentulous spaces showed bone defects. Panoramic radiograph 
revealed a fixated symphysis fracture (Fig. 2D). The patient was severely 
depressed. All treatment options were extensively discussed with the 
patient using mounted study casts; the patient refused any comprehen
sive management to treat the carious teeth and establish the correct 
occlusion (i.e., root canal treatment, crowns, and teeth alignment). 
Thus, a treatment plan was formulated involving mobile and carious 
teeth extraction and the construction of a fixed corticobasal implant- 
supported prosthesis. 

Following the administration of local anesthetic, teeth numbers 48, 
47, 46, 45, 44, and 31 were extracted. Five BCS® implants were 
immediately placed. Sutures were placed to reduce the socket size and 
promote healing. Moreover, three implants were inserted at 11, 12, and 
13 regions. A post-operative panoramic view was captured (Fig. 2E–F). 
Impression was obtained and antibiotic, analgesic, and mouthwash were 
prescribed. 

One day later, the metal framework was tried. The final prosthesis 
was inserted on the third day (Fig. 2H–I). The patient was scheduled for 
follow-up after 2 weeks to examine complete soft tissue healing. 

After two weeks, the soft tissue showed complete healing, and 
occlusal adjustment was performed. The patient was highly satisfied 
with the treatment results and scheduled for follow-up. 

After 5 years of follow-up, the patient presented with a stable pros
thesis and healthy peri-implant tissues, without any complaints, and was 
highly satisfied (Fig. 2J). 

2.3. Case 3 

A 22-year-old man presented with a history of an RTA resulting in 
maxillary and mandibular anterior teeth loss (Fig. 3A). The clinical and 
radiographical examinations revealed missing teeth with extensive 
vertical and horizontal bone losses. Scattered patches of brown hyper
pigmentation were observed on the mucosa (Fig. 3B). Radiographic 
examination showed missing teeth numbers 11, 12, 13, 21, 22, 23, 41, 
42 and 43 (Fig. 3C). The treatment plan involved a maxillary and 
mandibular corticobasal implant reconstructive prostheses. 

Following the surgical protocol described in cases 1 and 2, implant 
osteotomy was accomplished with the insertion of 7 BSC® implants 
(Fig. 3D, E). Antibiotics and analgesics were prescribed. 

Following the same prosthetic technique, a fixed prosthesis was 
inserted on the third day and occlusion was adjusted (Fig. 3F, G, H, I, J 
and K). The patient reported satisfaction with the treatment results and 
was scheduled for follow-up. After 7 years, the clinical and radiographic 
evaluation showed optimum implant health without prosthetic com
plaints; the patient was satisfied with the outcome (Fig. 3L). 

3. Discussion 

The rehabilitation of patients with maxillofacial trauma is chal
lenging and necessitates collaboration among medical and dental spe
cialists [2]. 

Fig. 3. The patient's code 03 presentation. 
A. Patient's photograph presents his frontal 
view at the time of presentation. B. Intraoral 
view showing missing teeth number 13, 12, 
11, 21, 22, 41, 42, and 43, and compromised 
bone support. Tooth 43 presents with a 
fractured crown. C. Panoramic view 
showing missing teeth numbers 11, 12, 13, 
21, 22, 23, 41, 42 43. D. Intraoral view 
showing implant distribution. E. Panoramic 
view showing implant distribution. F. Extra- 
oral view showing the metal frameworks on 
the casts. G. Intraoral view showing the 
metal frameworks on the patient's mouth. H. 
Final, fixed, immediately loaded cortico
basal implant-supported prosthesis on the 
casts. I. Final, fixed, immediately loaded 
corticobasal implant-supported prosthesis 
inserted inside the patient's mouth. J. Pa
tient's frontal view after prosthesis insertion. 
K. The intraoral view of the patient depict
ing his clinical presentation exhibiting 
optimal peri-implant oral health. L.A pano
ramic radiograph showing the prostheses 
after 5 years of function.   
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In the reported cases, the selected treatment eliminated the need for 
bone grafting, and reduced procedure complexity, time required, and 
post-operative complications risk [8–11]. 

Moreover, it provided patients with immediate loading treatment to 
ensure fast prosthetic treatment. A review conducted by Esposito et al. 
[14] reported no differences in prosthesis and implant failure or bone 
loss rates among different loading protocols. 

Our findings are consistent with those of cases studies involving se
vere tissue loss [8,10,11]. Moreover, Lukasz and Lazarov [10] reported a 
survival rate of 99 % in patients with and without periodontitis with 
bicortical smooth surface implants. 

Furthermore, Awadalkreem et al. [15] described the successful 
prosthetic rehabilitation of a man using a mandibular reconstructive 
prosthesis after a gunshot injury. After 7 years, the patient presented 
with excellent peri-implant soft tissue health and reported improvement 
in aesthetics, function (mastication and speech), and quality of life. 

The peri-implant health reported in these cases is attributed to the 
BCS® implant design, which is characterized by a smooth surface and 
matches the results of other investigators who considered that a rough 
implant surface may form a platform for microbial adhesion and accu
mulation [15–18]. This microbial biofilm may increase the risk of 
inflammation around the implant, resulting in peri-implant mucositis or 
peri-implantitis in some cases [15–18]. 

Patient age has a key role in prosthetic selection [2,3]; young pa
tients request fixed treatment modalities. Hence, the selected treatment 
modality matched the patients' desires which greatly improved their 
self-esteem and explains the high level of satisfaction. This result is in 
line with that of Lazarov [19] and Awadalkreem et al. [20], who re
ported high patient satisfaction and significant improvement in patient 
comfort, masticatory function, phonetics, and aesthetics following cor
ticobasal implant treatment. 

The use of a metal framework and implant splinting greatly 
improved the biomechanical force distribution thereby increasing the 
implant success rate, consistent with findings of previous studies 
[8,9,21,22]. Meanwhile, hybrid prosthesis use has an aesthetic advan
tage as it compensates for the severe tissue loss associated with maxil
lofacial trauma and provides the support needed for the collapsed tissues 
and limited bone availability [ 8,9,21,22]. 

The strength of our case series is that we documented a prompt 
treatment modality with good outcomes and high patient satisfaction. 
Further studies with larger sample sizes are recommended. 

4. Conclusion 

Corticobasal implant-supported prostheses are a feasible treatment 
modality for the rehabilitation of patients with maxillofacial trauma, 
with a reportedly high success rate and satisfaction level. 
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