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Abstract
Pre-implant augmentative surgery is a prerequisite in many cases in the anterior maxilla to achieve a stable, long-term esthetic final result. The aim of the present case was to evaluate the outcome of ridge augmentation with cancellous freeze-dried
albumin coated allograft incorporated in mineralized plasmatic matrix in the anterior atrophic maxilla followed by placement of dental implants.

Introduction
The availability of adequate bone volume for dental implant placement is often affected by trauma, pathology, periodontal disease, and tooth loss. Bone resorption in the maxillary ridge frequently results in a knife-edged deformity, which complicates implant placement and stabilization (1,2). 

Nowadays, a predictable augmentation of severely atrophied alveolar ridge defects still remains a matter of interest in implant dentistry. Although many augmentation procedures, such as bone blocks, bone splitting or distraction osteogenesis, were reported to be associated with high clinical success and implant survival rates (3), these techniques are surgically demanding and therefore limited to experienced surgical specialists.

The less invasive principle of guided bone regeneration (GBR) also resulted in a promising horizontal (4–5mm) and vertical (2–7mm) bone gain (4, 5, 6), but was frequently associated with wound dehiscence and premature membrane exposures, thus compromising the clinical results (7,8). For most of techniques, autogenous bone is still considered to be the gold standard grafting material, mainly due to its osteogenic, osteoinductive and osteoconductive properties (9). 

However, some potential drawbacks are related to its available quantity at specific intraoral donor sites, an increased morbidity and patient discomfort (7, 10). In addition, a potential clinical drawback of autogenous bone is related to graft resorption, which was particularly pronounced for cancellous bone, ranging from 12% to 60% 1–5 years post loading of implants (7). 

In previous years, allogenic bone blocks were considered to serve as an alternative to the above-mentioned augmentation procedures commonly used for the rehabilitation of advanced ridge defects, as it offers reduced morbidity (11, 12, 13). The ideal bone graft substitute should possess at least some physicochemical properties such as biocompatibility, osteoconductivity and resorbability.

Allogeneic bone graft is usually the second choice for bone augmentation. It was found that, the biocompatibility of freeze dried human bone allograft with Mesenchymal Stem Cell (MSCs) can be improved by albumin coating. The freeze-dried albumin layer withstands the agitation under dynamic cell culture conditions and does not influence the mechanical strength of the human bone but significantly increases the proliferation rate of MSCs on the surface. After implantation in a delayed bone-healing model, albumin coating improved the ingrowth of new bone from the host. Interestingly, albumin only works on human bone surface but not on hydroxyapatite or bovine bone scaffolds (14).


Platelet-rich fibrin (PRF) is a second-generation platelet concentrate yielding fibrin membranes enriched in platelets and growth factors, made using anticoagulant-free blood (15,16,17). Both PRP and PRF membranes form resorbable fibrin-like networks facilitating efficient cell migration and proliferation to guide tissue regeneration (18). Platelet-rich fibrin affords slow, sustained release of significant quantities of key growth factors for up to 28 days. Thus, PRF stimulates tissue regeneration for an adequate time during wound healing (19,20), as its natural fibrin framework protects growth factors from proteolysis. 

Recently, PRF has been shown to regulate HSP47 and LOX protein expression in human osteoblasts. These proteins facilitate cell attachment, proliferation, and matrix synthesis. Thus, PRF may aid in bone healing, regeneration and repair (19).

Platelet-rich fibrin preparation is thus very simple, requiring no anticoagulant, bovine thrombin, nor any other gelling agent. Data on the biologic properties of PRF in terms of bone regeneration, however, are sparse. In searching for regenerative biomaterials that afford both biological & mechanical properties and resolve the drawbacks of titanium mesh and bone blocks exposure, Mineralized Plasmatic Matrix (MPM) was developed.

Mineralized plasmatic matrix preparation features the simplicity of the PRF protocol, but yields a liquid platelet/fibrin concentrate that can become bound to bone particles. Scanning electron microscopy (SEM) reveals that MPM creates a dense fibrin network woven around the mineral blocks. Bone grafts can be readily conformed and the surgical site fortified by the various contained products. The surgical procedure is essentially unchanged but becomes easier and safer (20).

Mineralized plasmatic matrix features the use of plastic tubes without additives, deferring initiation of the intrinsic pathway of coagulation. The contribution of a mineral phase (high level calcium and thromboplastin) in the plasma fraction from the tubes induces the extrinsic pathway of coagulation. Usefully, a homogeneous filling material, a fibrin membrane, and the beneficial biologic properties of PRF (listed above) become simultaneously available. In addition, the volume of product obtained is high, which is of great importance in clinical practice. Rapid blood collection and patient compliance during the operation, however, are essential (20).

Case Description:
A 26 year old male patient presented with defected anterior maxillary ridge (upper right central). He required an implant supported fixed restoration. Upon clinical and radiological examination (using CBCT) (Figure1 and 2), we found that there was a soft tissue deficiency and a significant labial bone lose “dehesinced labial bone”. Immediate implant placement was not possible, so ridge augmentation using MPM was planned. A prophylactic oral antibiotic, Augmantine@ 625 mg t.i.d. was used routinely, beginning one day prior to the procedure and continuing for five days postoperatively.

Before the surgery was performed, preparation of the MPM started, 2 tubes of 10 ml of venous blood were taken from the patient and placed in a centrifuge at 2500 rpm / min for 15 min. At the end of the centrifugation, the blood in the tube was separated into two compartments; one yellow and one red. The yellow part is withdrawn with a syringe to be mixed with (Albumin coated bone allograft manufactured by OrthoSera@). They was mixed using a probe, until the formation of a single homogenous mixture of fibrin network with integrated bone graft particles inside was obtained which was rich in platelets, leukocytes and mesenchymal cells (Figure 3).

The surgical site was then exposed under local anesthesia with a pedicle conventional flap, with two vertical incisions, the site was thoroughly debrided by mechanical means “curettage & irrigation” to remove granulated tissue (Figure 4).


The MPM, which has been obtained, was placed in the defected anterior maxillary ridge; the edges of the mucosal flaps were approximated to each other and sutured using 3-0 Monocryl sutures. Working time was approximately 30 minutes (Figure 5,6).

After ten days, sutures removal was carried out. After four month, clinical and radiographic evaluation was carried out, which revealed excellent soft tissue healing and fully keratinized and radiographic evidence of bone fill were recorded (Figure 7,8).

The augmented ridge was then exposed under local anesthesia with a labial triangular conventional flap, with distal vertical incision, in order to expose the ridge with minimal flap incisions (Figure 9). Implant placement was carried out, slight deficiency of the crestal bone was noticed, which was compensated by additional bone grafting (Figure 10).


Discussion
An important aspect of implant dentistry is biomechanics. Long-term results are directly related to occlusal loads exerted by the final prosthesis. Overloading can lead to biological and/or mechanical complications. A force applied along the axis of an implant will be distributed around the implant, and the supporting bone will have a high load-bearing capacity. However, in the anterior maxillary area, the forces applied have a significant transverse direction resulting in a bending moment which can be detrimental to both implant and supporting tissues. (23,24).

 However, placing narrow implants, tilted buccally, having oversized clinical crowns may result in unfavorable biomechanics, leading to severe complications in the anterior area. Therefore, pre-implant augmentative surgery is an important step in most cases in the anterior maxilla. A variety of bone-grafting materials have been used with different biological mechanisms such as osteogenesis, osteoinduction, and osteoconduction (25, 26, 27).

Autogenous bone harvested from either extraoral or intraoral sites is regarded as the "gold standard", and it remains the material of choice for cortical-cancellous blocks. However, its use has many drawbacks as risks of donor site morbidity: infections, immediate postoperative pain and edema, neurosensory deficits, and hematomas. A variety of alternative allogeneic, alloplastic and xenogeneic bone grafting materials have been proposed in recent years, based on different biological mechanisms and bone regeneration principles, such as tissue engineering, and the osteoinductive and osteoconductive potential of different scaffolds (10).

Mineralized plasmatic matrix (MPM) achieved both benefits of hard scaffold material, represented in bone graft material and the tissue engineering, represented in the PRF which is a source of fibrin network which is the extracellular matrix necessary for migration of specific cells in the tissue regeneration or repair. And it also contains growth factors necessary for the stimulation of differentiation or migration of cells (22,28).

Mineralized plasmatic matrix is a cost-effective source of growth factors and is easy to prepare. It is used as alternative to titanium mesh or block bone procedure. Stability of grafted bone is granted against any motion, so the volume of augmentation is maintained during healing period, therefore the need of block bone and titanium mesh is minimized. Fibrin network entraps platelets and leukocytes to release growth factors, so bone regeneration and soft tissue healing are hurried (22,28).


Conclusion
Mineralized plasmatic matrix is a simple procedure, a cost-effective source of growth factors and is easy to prepare. It is effective, as judged by reference to the experience with PRP and PRF documented work. Furthermore, work with more patients, however, is necessary, and the biologic qualities of mineralized plasmatic matrix must be better defined.
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