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Abstract

Aesthetic rehabilitation is one of the objectives of prosthodontic practice, which is complemented by advances in implantology. 
While implant techniques have provided solutions to most clinical scenarios, the loss of bone over targeted implant sites presents 
important challenges to restorative attempts [1]. In the case presented here, a 55-year old with a longstanding anterior maxillary 
tooth loss is found to need extraction of adjacent teeth numbers 12 and 21, followed by placement of implants. However, longstand-
ing bone resorption resulted in insufficient bone over the implant site, calling for bone augmentation and delayed implant placement 
[5]. In addition, a combination of severe orthodontic disorders, parafunctional habits, and high expectations threated the predicted 
performance and acceptability of the implants. The multidisciplinary approach adopted to overcome these challenges entailed orth-
odontic intervention, two-stage bone grafting using a guided bone reaeration technique that utilized platelet rich fibrin, and delayed 
implant placement. The assessment of bone volume was complemented by cone beam CT scans, which allowed for optimal timing of 
implant placement and confirmed structural adequacy of the implants.
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Introduction

One of the prime goals of prosthodontic practice is the restoration and enhancement of dental aesthetics. This objective is founded in 
the firm understanding of the position of dental tissues as microaesthetics that complement the macroaesthetic function of facial features. 
To this end, the advent of the dental implant has revolutionized routine practices in oral rehabilitation, restorative dentistry, as well as 
maxillofacial reconstruction. As a result, dental implantology techniques have developed exponentially, with sophisticated procedures 
enabling aesthetic restoration of nearly every case with remarkable success. Similarly, the demand for such procedures has continued 
to grow, with estimates indicating that nearly 11 million implants are performed annually across the globe [7]. These applications range 
from replacement of lost teeth to prostheses support, and utilize a wide range of biomaterials and techniques to control structural traits 
and implant-tissue interaction.

Despite the advancements in implantology techniques, certain patient and clinical scenarios present special challenges in prosthodon-
tics, such as restoration in areas with scarce bone, severe trauma, and vast bone loss. In patients with longstanding tooth loss, the atten-
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dant irreversible bone resorption leaves the adjacent area with inadequate bone volume for implant treatment [17,28]. The severity of 
bone loss is amplified in areas that naturally have thin residual bone, such as the anterior maxillary region. In addition, dental rehabilita-
tion is challenged in the settings of atrophy, severe traumatic sequalae, and unfavorable vertical or horizontal intermaxillary relationships, 
in which case corrective orthodontic intervention is necessary [8,23]. To gain acceptable functional and aesthetic implant performance in 
such cases, creative augmentation procedures are needed. Several approaches are currently utilized to augment the bone volume before 
implant placement in challenging anatomical positions. Bone grafting techniques are the go-to procedures for this purpose and have often 
provided acceptable reconstructive outcomes to allow for successful implant placement. Other common and emerging methods applied 
for augmenting bone volume include osteoinduction with various growth factors, distraction osteogenesis, osteoconduction, guided bone 
regeneration, and use of revascularized bone grafts [5]. Each of these approaches is uniquely fitted to certain situations, demonstrates 
varying strengths and weaknesses, and has been applied with varying success in a vast range of clinical circumstances. As a result, the 
choice of augmentation technique is dependent on multiple factors, including its performance, the patient conditions, and practitioner 
preferences.

Guided bone regeneration is a relatively new ridge augmentation technique that has demonstrated remarkable success in difficult 
restorative cases. The surgical procedure involves the application of barrier membranes to enhance osseous regeneration through seed-
ing of pluripotent and osteogenic cells. The method may also incorporate particulate bone grafts or synthetic substitutes to serve as 
osteoconductive scaffolds in the targeted regeneration process. With the membranes in situ, osteoblasts arising from the periosteum or 
adjacent bone and marrow migrate to the defect site and start building new bone [19]. The process begins with clot formation in the graft 
space, which releases growth factors and osteogenic cells. The clot is later replaced with granulation tissue and blood vessels, after which 
osteogenic differentiation of precursor cells yields osteoid that is eventually mineralized to form woven born. Several combinations of 
graft materials and membranes have been described in the literature, including autologous bone with non-absorbable polytetrafluoro-
ethylene membranes and alloplasts combined with titanium mesh membranes [15,19,25]. Recently, the use of platelet-rich fibrins (PRF) 
as barrier membranes in guided bone regeneration has created potential for rapid osteogenesis. Prepared using simplified protocols on 
autogenous venous blood, platelet rich fibrins are mostly made of platelets, with a small leukocyte content that enables direct promotion 
of osteogenesis [2,21]. The membrane also contains growth factors, including platelet-derived growth factors (PDGFs), transforming 
growth factor-1 (TGF-β1), bone morphogenetic protein-1 (BMP-1), as well as vascular endothelial growth factor (VEGF) [4,19]. In addi-
tion to promoting bone regeneration and osteointegration of exogenous grafts, PRFs provide a three-dimensional structure that guides 
the new bone deposition, making the membrane a valuable tool for augmentation procedures. The case presented in this report involves 
application of PRF membranes and synthetic bone graft to augment the alveolar ridges prior to implantation of lost and hopeless maxil-
lary teeth in a 55-year-old patient.

Case Report

A 55-year-old lady presents with complaints of a dislodged bridge over teeth numbers 12×21, and requests that the bridge be reci-
mented. The circumstances surrounding the loss of tooth number 11 seem unclear. Her medical history reveals that she has a diagnosis of 
fibromyalgia, for which she is being treated with Duloxetine and Zopiclone. She reports that she is allergic to metal such as brass. She has 
no sleep apnea and does not report any notable side effects of the medications she is currently on. Based on this comorbidity, she qualifies 
as an ASA category II patient. On her dental history, she reports that she is not afraid of dental procedures, which she has undergone on 
multiple occasions. Specifically, the patient has had extractions of teeth numbers 35 and 45, as well as composite restorative procedures 
performed on teeth numbers 14, 15,16, 17, 22, 23, 24, 25, 26, 37, 38, 42, 44, 47, and 48. In addition, root canals were done on teeth num-
bers 12, 25, and 27, and a crown was made for number 27. The patient also had the bridge on 12×21 that reportedly fell off and needed 
recimentation. Her social history reveals that she is a casual alcohol consumer, is a non-smoker, a divorcee, and a mother of two girls (22 
years and 20 years old). She has a full-time job and likes fashion trends. Her aesthetic expectations for dental procedures are high.
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The first consult involved a dental examination, which revealed significant loss of vertical dimension occlusion and gum recession 
measuring 2 mm above tooth 35, 1mm above tooth 26, and 3 mm above tooth 16. Hard tissue examination revealed cement cavities in 
teeth numbers 12, 21, and 22, previous root canals in teeth 12 and 21, anteroinferior attrition, presumably arising from bruxism, light 
inferior overlap, generalized abfraction, and missing teeth 18, 28, 38, 48, 11, 44, and 34. A periapical X-ray taken during the first consult 
revealed notable bone loss over teeth 12, 11, and 21 (Figure 1). The significant aesthetic risk factors identified at the time included a high 
patient aesthetic expectations, thin high-scalloped periodontal tissue biotype (Cluster D3), bone recession by over 7mm at adjacent teeth, 
vertical and horizontal alveolar bone deficiency, a reverse curve of Spee, posterior cross-bite, class II malocclusion, 1 mm overbite, 2 mm 
overjet, significant loss of DVO, as well as mesioangulation of teeth 46 and 36. The presence of longstanding parafunctional habits such as 
bruxism and clenching was also a concern (Table 1). Based on these risk factors and in consideration of the patient’s history and aesthetic 
expectations, the team determined that recimentation of the bridge was a less than ideal solution, and that extraction of teeth 12 and 21 
was indicated. In addition, the patient was informed that reestablishment of the DVO was necessary for a successful rehabilitation. 
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Three treatment approaches were considered. The first entailed extraction of teeth 12 and 21, immediate placement of a foundation 
bone graft on the alveolar defect, fashioning of a provisory partial removable denture, orthodontic consultation, delayed placement of 
implants 12, 11, and 21, and finally fashioning of Zirconia screwed crowns over the implants (Table 2). The second option would involve 
extraction of teeth numbers 12 and 21, immediate placement of a foundation bone graft on the alveolar defect, immediate provisory par-
tial removable denture, orthodontic consultation and rehabilitation, delayed placement of implants 12 and 21, and finally fashioning of 
Zirconia screwed crowns over implants 12×21. The third option was to extract teeth numbers 12 and 21, immediately place a foundation 
bone graft on the alveolar defect, provide a provisory partial removable denture, consult orthodontics, and fashion a Zirconia bridge be-
tween teeth 13 and 22 and 23. The second option was chosen for its aesthetic results and consideration of the patient’s perspective. The 
patient’s problematic experience with the previous bridge and concerns over potential damage to more adjacent teeth with a new bridge 
over 13×××22, 23 were particularly strong factors pointing to the second treatment approach. For financial reasons, the patient opted 
to have only 2 implants. Similarly, the high alveolar bone loss meant that two implants were a more practical goal. The choice was also 
considered ideal since the fixed prosthetic would be more aesthetically appealing than separated crowns due to the pink porcelain gum 
extension that would be fashioned to cover the bone defect. In addition, orthodontic consultation culminated in an agreement to reestab-
lish the DVO. As this intervention would also align the patient’s teeth, it would be in line with her high aesthetic expectations.

Figure 1: Patient’ s picture front view and profile.

Table 2: Possible treatment approaches.
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Prior to extraction of teeth 12 and 21, preliminary treatment in form of provisory recimentation crowns and preparation for an im-
mediate provisory partial denture. Provisory recimentation was done using the Maxcem EliteTM

 Chroma self-adhesive resin cement. In 
addition, the patient was prepared for an immediate partial removable denture, which would be worn after teeth extraction. Both the 
extraction and first bone graft procedures were done in one sitting during the second consult. For the extraction, teeth 12 and 21 were 
anaesthetized locally with Articain 1:100000, 1.8 cc 4 times. To preserve the buccal cortical plate, gum detachment was not done during 
the procedure. After palatal osteotomy and extraction of the teeth, a bone filling augmentation material, Foundation®, was inserted in both 
alveolar defects over 12 and 22. The gum defects were then closed with Caprosyn® absorbable sutures placed in cross mattress pattern. 
To prevent infection of the extraction site and ensure graft success, a prescription of Amoxicillin 500mg three times a day for seven days 
was given. further, the patient was instructed to perform a mouthwash with 0.12% Chlorhexidine three times a day after meals for seven 
days. In addition, Ibuprofen 600mg as needed was given for pain to ensure patient comfort. The patient went home with the provisory 
recimentation crowns, with installation of the provisory partial denture being done during the second consult. The partial denture was 
held in place using two orthodontic screws on the palatal bone (Figure 2). During the third consult, a complete dental examination and 
whole mouth cleaning, scaling, and fluoride varnishing were done. The examination revealed the need for restorative dentistry for teeth 
23 and 24 due to the presence of carious lesions, with tooth 23 featuring type III mesial carious lesions. The restorative dentistry was 
completed during the fourth consult, at which point the patient was ready for orthodontic correction. The corrective orthodontics entailed 
fixation of Suresmile® braces, which would be worn for 18 to 24 months (Figure 2). Hygiene control would be done every three months.

A sixth consult was held eight months after the extraction of teeth 12 and 21, during which a cone-beam computed tomography (CBCT) 
image was taken, revealing once more that the volume of bone in the patient’s anterior maxilla was not ideal for the implantology treat-
ment (Figure 4). As a result, the decision was made to perform a second bone grafting procedure. The grafting procedure would employ 
patient-derived injectable platelet rich fibrin (PRF) membranes over an osteoconductive scaffold. On the day of the procedure, blood was 
collected from the patient’s median cubital vein for preparation of the injectable platelet-rich fibrin. During the procedure, the anterior 
maxillary region was anaesthetized with Articain 1:100000, 1.8 cc five times, and the superior-anterior gum was detached and retracted 

Figure 2: Periapical x-ray of the anterior maxilla (27-04-20).



Citation: Loan Lam. “Case Report: A Multidisciplinary Management of Anterior Teeth Loss in the Maxilla”. EC Dental Science 22.3 (2023): 
38-50.

43

Case Report: A Multidisciplinary Management of Anterior Teeth Loss in the Maxilla

Figure 3: Intraoral pictures 2 weeks post-op extraction 12 and 21 (07-05-20).

Figure 4: Partial denture and braces in situ temporary (07-05-20).

(Figure 5). Citagenix® allogenic demineralized bone matrix was then placed on the remaining crest to provide an osteoconductive plat-
form for bone regeneration. The PRF membranes were then deposited over the matrix and held in place with two 10 mm PRF Canada® 
screws. Finally, the gum was closed with Caprosyn® absorbable sutures. A course of antibiotics and anti-inflammatory medication similar 
to that given after the first procedure was prescribed. A second CBCT was taken six months after the second bone graft, revealing that the 
volume and height of bone over the intended implant site was sufficient for the intervention to be performed (Figure 6).

The implants were placed during the seventh consult using a one-stage technique. The decision to use a one-stage implantation tech-
niques was informed by the insufficiency of residual bone to support an immediate charge implant, as well as the strive to avoid delayed 
impression and an additional appointment with anesthesia, which would be necessary in a two-stage approach. With the patient in posi-
tion, local anesthetic (Articain 1:100000, 1.8cc three times) was infiltrated around the surgical site. The site was then exposed by gum 
detachment and retraction. The implant site was then drilled sequentially using a crestal bone drill and bone tap, up to a size of 12 mm. 
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Figure 5: First CBCT (17-09-20).

Figure 6: Second CBCT (06-03).

Space was left for implant 11. BioHorizons Hex internal Lazer Lock implants sizes 3.8 for 12×21 and 3.0 for 12×21 was then inserted. The 
3 mm droit was then screwed in as a healing abutment, and the gum was closed with Caprosyn® reabsorbable sutures. A post-operative 
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panoramic X-ray taken on the same day confirmed implant position (Image). The patient was instructed to clean the surgical site three 
times a day, after every meal, with Chlorhexidine 0.12% for 7 days. The only complication encountered during the subsequent 4-month 
healing period was a mild infection that resulted partial opening of the flap. However, the infection was managed successfully, resulting in 
complete healing by secondary intention and CT scan confirmation of sufficient bone at the implant site.

Figure 7: Impression sequence for the definitive FP3.

Figure 8: Cleaned and inspected FP3.
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Figure 10: FP3 after installation. 

Figure 11: Patient’ s pictures after installation. 

Discussion

The present case report represents a situation in which insufficient bone at the implant reception sites calls for consideration of novel 
augmentation technique to ensure implant success. In addition to unfriendly parafunctional habits, the combination of previous denture 
failure and hopelessly degraded teeth 12 and 21 necessitated teeth implants as the most appropriate rehabilitation technique. However, 
the technical placement of implants and their predicted structural and functional performance were challenged by severe malocclu-
sion, mesioangulation, and high aesthetic expectations by the patient. Most significantly, however, the dental and cone beam CT-scan 
examinations revealed that the bone volume at the implant site was insufficient, necessitating bone grafting and a delayed approach to 
implant placement. The use of a guided bone regeneration approach to site augmentation in this case, complemented by application of a 
platelet-rich fibrin as a barrier membrane, account for a relatively novel approach to a longstanding problem. To enhance the take of the 
bone graft, temporary anchorage devices in the form of two 10mm PRF Canada® screws were used to prevent migration of the membrane 
and demineralized bone graft. In addition, the aesthetic and functional demands on the prostheses called for orthodontic rehabilitation 
to achieve realignment and restore the vertical dimension of occlusion and prevent undue loading of the implants. Despite the delayed 
placement of the implants, this approach resulted in satisfactory aesthetics and structural soundness of the prostheses. 
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The primary implantology challenge presenting itself in this case is insufficient bone volume in the target implant site. In addition to 
longstanding loss of tooth number 11, the extraction of teeth 12 and 21 predisposed to area to bone resorption. The reduction of the api-
coronal and buccolingual dimensions of the alveolar bone overlying edentulous spaces is a well-established physiologic development. The 
mechanism of this bone resorption is multifactorial and involves structural response of bone and other tissues to strain and stress forces 
during mechanical loading [12,16]. The absence of mechanical stimulation of bone growth results in loss of as much as 30% of the bone 
volume adjacent to edentulous sites [18]. During the first 3 months after tooth loss, as much as two-thirds of the surrounding tissue mass 
has been shown to undergo some extent of resorption, with the bulk of bone being lost within the initial six months. After this period, 
bone resorption proceeds at an average annual rate of 0.5 to 1% [18]. The rate of resorption differs across surfaces, with studies indicating 
that buccal bone loss is more severe than that occurring on the lingual side. Similarly, the lateral surface of the socket is subject to more 
resorption following tooth extraction, resulting in significant loss of alveolar ridge height. Collectively, these processes make for a chal-
lenging replacement of teeth after a prolonged period of edentulism, a situation that has informed efforts towards immediate and early 
implant placement as preferred management approaches following tooth extraction [3,13,22]. Successful implant installation requires at 
least 10mm of vertical alveolar bone, and up to a 4 mm diameter [28]. In the current case, longstanding tooth loss with attendant bone 
resorption, along with the presence of significant orthodontic issues meant that immediate implant placement was an unviable option.

In an effort to regain alveolar bone volume and minimize resorption in preparation for implant installation, researchers and practitio-
ners have examined the performance of several biomaterials for site augmentation. For the most part, the use of bone grafting materials 
to replace lost bone has become a common clinical option. Bone grafting has been shown to be an elegant solution to reversible bone loss, 
one involving relatively straightforward procedures and that allows for revisions as necessary. Several bone graft materials are available, 
and the choice of graft is an important of the outcome of the grafting process as it influences such aspects as regeneration time, take suc-
cess, and structural performance of the new bone. Some of the grafting materials available for implantation site augmentation include 
autografts from such sites as the mandibular ramus and iliac crest, living donor or cadaveric allografts, xenografts, and synthetic bone 
substitutes. In the current case, the choice of grafting material was demineralized bone matrix, which is an allograft derivative from which 
the mineral mesh is extracted using acid demineralization. Removal of the acid mesh exposes the material’s internal matrix, which has 
abundant bone morphogenetic proteins and is rich in such growth factors as transforming growth factor-β. Stimulation of mesenchymal 
stem cell differentiation by the factors in the matrix makes it more osteoconductive than equivalent cancellous or cortical allografts. In 
addition to its osteoconductive potential, demineralized bone matrix serves as a framework for new bone formation, a function enabled 
by persistence of the tissue’s trabecular network after its processing. The framework spaces allow for vascular ingrowth and homing of 
bone progenitor cells. Demineralized bone matrix is available in many forms, including freeze dried, powders, injectable gels, blocks, and 
particulates. Recent commercial forms of the material also feature addition of such excipients as glycerol, starch, collagen, saline, or hyal-
uronic acid to make handling of the material easier and enhance adaptability to the graft environment. In addition to immediate infusion 
of the collagen-based bone augmentation material known as Foundation®, the grafting process in the current case also incorporated a 
demineralized bone matrix bound by a platelet-rich fibrin barrier membrane in a process of guided bone regeneration.

Guided bone regeneration is one of the techniques of implant site augmentation, which entails enhancement of bone regeneration 
while maintain soft tissue growth in the scaffold by use of resorbable or non-resorbable barrier membranes. The technique directs new 
bone formation into sites that have insufficient dimensions for specific functions or intended prosthesis placement. Initially described 
in orthopedic practice, the clinical potential of guided bone regeneration in periodontology was acknowledged in 1980, when the need 
to exclude unwanted soft tissue precursors from a site so as to allow the formation of desired hard tissue was described [21]. Since 
then, guided bone regeneration has become a popular approach to augmentation of alveolar bone prior to implant placement. The use 
of a barrier membrane is a central component of the technique, allowing exclusive osseous regeneration in an otherwise hostile milieu, 
retardation of apical drift of epithelium tissues and fibroblasts to the graft position, and tenting the space needed for bone regeneration 
[10]. To achieve bone formation in the defect, the speed of osteogenesis extending from the adjacent bony margins needs to exceed that of 
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fibrogenesis arising from the surrounding soft tissues. As a result, four principles are often used to guide successful guided bone regenera-
tion, including exclusion of soft tissues, maintenance of the graft space, fibrin clot stability, as well as primary wound closure. After graft 
and membrane placement, bone regeneration occurs in a certain sequence, beginning with infiltration of the graft spaces with a blood 
clot that provides growth factors for cell differentiation. The clot is soon absorbed and granulation tissue with robust vascular tissues laid 
in its place. Mesenchymal stem cells and nutrients are supplied by these blood vessels, which lay down osteoid for future mineralization 
and formation of lamellar bone. The transformation of the site into compact and reticular bone typically takes 3 to 4 months after graft 
placement. 

Guided bone regeneration can be achieved by use of a wide combination of graft materials and barrier membranes. Barrier membranes 
are broadly classified into resorbable, such as collagen and aliphatic polyesters, or non-resorbable, such as polytetrafluoroethylene, with 
each category bearing different properties in terms of biocompatibility, rigidity, stability, and processing. The current case used platelet-
rich fibrin (PRF) as a barrier membrane, which is a second-generation biological concentrate membrane that comprises a fibrin mesh 
enriched with a combination of platelets, leukocytes, as well as growth factors. The membrane is a form of autologous graft that is resorb-
able, and offers highly effective bone regeneration capabilities. The use of platelet rich membranes in oral surgery was first described by 
Dohan., et al. [9], who outlined the technical aspects of the procedure. Since then, PRF has been successfully used in guided bone regenera-
tion in multiple implantation cases with satisfactory results. In addition, studies have reported healing properties of platelet-rich fibrin 
along with significant regeneration potential, either alone or in combination with bone grafts [6,26]. Compared to the first-generation of 
such platelet enriched biomaterials, the platelet-rich plasma, PRF is prepared using a simpler protocol involving venous blood centrifuga-
tion without the need for such additives as gelling agents or anticoagulants [11]. In addition, the technique is cost-effective and carries 
no risk of immunologic reaction. Collectively, these properties make platelet-rich membranes an excellent three-dimensional scaffold for 
guiding bone regeneration while simultaneously preventing the growth of structurally undesirable connective tissue in the graft defect.

In the current case, the platelet rich fibrin and bone graft were temporarily held in place using two 10mm PRF Canada® screws, a 
modification that reflects a common orthodontic modification necessary to enhance graft take. Temporary anchorage devices are well-
described in the literature, having developed from animal studies and gradually gained popularity in orthodontic practice [14]. Dubbed 
‘mini-implants,’ these screws provide temporary anchorage that is useful in a variety of settings, including prosthesis support, fracture 
stabilization, and graft placement [27]. Commonly used temporary anchorage devices are made of titanium and consist of three distinct 
parts, including an implant head, a transmucosal neck, as well as a body, which is embedded in bone. Compared to other approaches to 
graft stabilization, temporary anchorage devices provide more predictable outcomes, and are designed from high-strength titanium. They 
are also shaped in such a way that they can be inserted and removed easily and safely. However, careful patient selection, mechanical 
properties, and implant site characterization are still necessary to prevent failure of temporary anchorage devices. A comparable adjunct 
in the implantology technique is the use of cone beam computed tomography (CBCT), which has been reported to be an effective means 
of evaluating both the implant position and the quality of surrounding bone [1]. CBCT scans allow for accurate determination of bone 
volume and quality, as well as three-dimensional reconstruction of the implant site for assessment of implant position. By utilizing this 
imaging modality, the timing of the implant was determined based on the volume of bone in the region after grafting.

Conclusion

The case report outlines a multidisciplinary approach to anterior maxillary teeth loss. The patient was a 55-year old lady presenting 
with a dislodged bridge over tooth number 11. On examination, the option to remove teeth 12 and 21 is informed by significant degrada-
tion of these teeth and patient expectations. To achieve acceptable functional and aesthetic implant performance, orthodontic rehabilita-
tion of multiple teeth was performed to achieve realignment and restore the vertical dimension occlusion. The loss of significant alveolar 
bone called for delayed implantation with prior implantation site augmentation by bone grafting. Bone grafting was done in two stages 
using a combination of bone augmentation material, demineralized matrix, as well as platelet-rich fibrin. The technique of guided bone 
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regeneration utilized for replacing bone volume over the implant site involved careful graft site preparation, graft preparation and stabili-
zation with temporary anchorage devices, and an 8-month delay to allow for adequate bone regeneration before implant placement. The 
use of cone-beam CT scanning allowed for quick and accurate assessment of bone volume and further guided timing for implant place-
ment. overall, the case presents evidence of the efficacy of bone guided bone regeneration using PRF barrier membrane for implant site 
augmentation in anterior maxillary tooth loss.
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