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The atrophic posterior ridges are usually characterized by poor bone quality and quantity: this situation requires the use 
of bone regenerative techniques. Other alternative surgical approaches are investigated. Nowadays the use of trans-
sinus implants offers some advantages due to its feasibility. Today, bone grafting may be practical, but depends on many 
factors, such as the type of bone graft used (autogenous, alloplastic, or xenograft), host response, age of the patient, 
various complications associated with grafting procedures, infection, and, most importantly, the time spent while the 
grafted material matures and is taken up by the bone. So, this case report describes the feasibility of an alternative 
surgical technique associated to PRP (Platelet Rich Plasma).

The atrophic posterior ridges are usually characterized by poor bone quality and quantity: this situation requires the 
use of bone regenerative techniques which range from very simple ones to more complex and investigative as osteo 
distraction (1) or free vascularized fibula flap (2). Other alternative surgical approaches are investigated such as PRP 
(Platelet Rich Plasma) combined with implants. Nowadays the use of tilted implants offers some advantages due to 
its feasibility. Today, bone grafting may be practical, but depends on many factors, such as the type of bone graft used 
(autogenous, alloplastic, or xenograft) (3), quality and quantity of keratinized tissue (4-6), host response, age of the 
patient, various complications associated with grafting procedures, infection (7-9), unusual clinical anatomy (10), rare 
condition (11-20) or and, most importantly, the time spent while the grafted material matures and is taken up by the 
bone. On the other hand all it needs for using PRP is a blood sample from the person who is undergoing the surgery; that 
means a higher and better compliance by patients, less procedures, less morbidity, shorter rehabilitation times and costs.
Usually, an atrophic posterior area is characterized by poor bone quality and quantity: this situation requires the use of 
bone regenerative techniques using or not computer-support (21), such as sinus lifts or short implant insertion (22-23), 
or bone regeneration
with vertical/horizontal crestal onlay grafts. (24-25) Today, bone grafting may be practical, but depends on many factors, 
such as the type of bone graft used (autogenous, alloplastic, or xenograft) (3), feature of keratinized tissue (4,6,26), 
inter arch space (27), host response, age of the patient, various complications associated with grafting procedures, 
infection (7), and, most importantly, the time spent while the grafted material matures and is taken up by the bone. One 
review revealed that there are few studies providing data on the success rates of dental implants placed in onlay graft 
augmented ridges and demonstrated, on average, poor methodological quality (28).
A reasonable method to bypass few issues previously mentioned is the PRP (Platelet Rich Plasma) that is an autologous 
high concentrate of human platelets enclosed in a small volume of plasma (approximately 60% of the same amount of 
blood) thanks to the elimination of water, buffy coat made by leukocytes, erythrocytes and other low molecular weight 
substances (29). Within it, various growth factors are kept active (PDGFs, TGFbs, VEGF, EGF) as well as cellular adhesion 
proteins (fibrin, fibronectin and vitronectin) with osteoconductive activity (30). PRP consequently has the capacity to 
implement the normal processes of cell differentiation and replication, to stimulate neo angiogenesis, to product a 
greater quantity of collagen and therefore a greater neoformation of mature bone tissue and a better healing of wounds 
(31).
Moreover, the placement of an angulated implant, which avoids both invasive procedures (like a sinus lift) and bone 
augmentation procedures (32), may be a viable treatment option (33). However, some alternative techniques can also 
be used, such as implant placement in front of the sinus, or in the intra sinus septa, or palatal to the sinus. Thus, the 
same amount of bone may allow the insertion of two implants: one axial and another tilted to support a three-element 
prosthetic fixed unit without a cantilever (34-35). Here, we describe a case report of a maxillary immediate fixed 
rehabilitation, with axial and tilted transinusal implants supported in the fresh-post extractive sockets combined with 
PRP technique.

MATERIAL AND METHODS:
An 84-year-old woman was referred to our private clinic (Centro Medico Vesalio, V. Sorio, Padova, Italy) for rehabilitation 
of her upper left maxilla. Her medical history revealed only one previous episode of ischemia. Clinical observation 
revealed some caries-destroyed teeth and missing teeth in the upper left maxilla (Fig. 1-3).
Given this clinical situation, a minimally invasive implant surgery was suggested to the patient to avoid bone regenerative 
techniques, such as a sinus lift (Fig. 4) Thus, tilted implant placement was planned to support an immediate fixed 



three-unit element prosthesis to restore her upper maxilla. Her treatment goals were to re-establish lost function and 
esthetics with a fixed prosthesis to minimize the period without teeth and to avoid removable prosthesis. The patient 
was carefully informed about the possible treatment options: sinus floor elevation with delayed implant placement and 
prosthetic restoration, or an immediate fixed prosthesis supported by one axial implant and one tilted posterior implant. 
The patient chose the second option and signed an informed consent form.
After local anesthesia had been administered, a mucoperiosteal flap was raised, exposing the facial bone of the left 
maxilla. After teeth extraction, starting from the area of the first molar, the implant site was prepared with a 30° mesial 
inclination passing in front of the sinus cavity and proceeding in the apical portion of the bone, anterior to the sinus 
(Fig. 5). A tilted implant was inserted (Win6 BioSaFin, Milan, Italy; 15 mm long and 3.8 mm in diameter). Another couple 
of Win6 BioSaFin fixture (15 mm long and 4.5 mm in diameter) was inserted axially in the socket of the canine and first 
premolar. Both implants reached a final insertion torque higher than 40 Ncm (Fig. 6).
Then, two 30° multi-unit abutments (MUA) were connected over the posterior and anterior implants (Fig. 7-9). All the 
grafted Bio-Oss (Geistlich Biomaterial), used to fill up the bone sockets, was subsequently covered by a reinforced 
membrane and the above mentioned PRP graft (PRGF-Endoret Dental technique following the BTI System Protocol).
After the surgery, a three-unit composite resin interim prosthesis was relined with Combo Lign Bredent (Bz, Italy) and 
connected to two temporary abutments. Slight contacts in maximum intercuspation were registered and any lateral 
excursions were removed (Fig. 10-12).

RESULTS:
Here, we present a technique for the immediate fixed restoration of the posterior maxilla in an elderly patient requiring 
surgical treatment of reduced duration. Mattsson first reported the concept of tilted implants in oral surgery to support 
a full-arch fixed prosthesis in patients affected by severe maxillary atrophy (36). In 2001, Aparicio applied this concept 
to rehabilitation, through a fixed implant-supported prosthesis of the posterior maxilla as an alternative to a sinus lift 
(37). In total, 25 patients received 101 implants: 59 axial implants and 42 tilted implants. After 5 years of follow-up, 
the success rate was 95.2% for tilted implants and 91.3% for orthogonal implants. The marginal bone loss was, on 
average, 1.21 mm for the tilted implants and 0.92 mm for the axial implants. Thus, it was concluded that this surgical 
approach was a valid and practical alternative to a sinus lift in the rehabilitation of the atrophic maxilla. Moreover, in 
2005 Calandriello conducted a study of 18 patients, treated with 60 implants supporting fixed partial/total prostheses, 
and reported a 96.7% success rate (mixed) and bone resorption values of 0.82 mm for axial implants and 0.34 mm for 
tilted implants (38). No significant difference was found between axial and tilted implants regarding the implant-related 
prevalence of peri-implant mucositis, peri-implantitis, or implant loss (39). Lekholm reported that a 14 mm distance 
between the canine bone and the distal implant allowed fir rehabilitation of an atrophic maxilla with one axial and one 
tilted implant without a prosthetic cantilever (40).
The use of longer implants increases the bone-implant contact (BIC) in a low-quality bone region; moreover, it allows the 
cortical bone to be reached with increased primary stability (41) and, consequently, it is possible to install an immediate 
load fixed implant-supported prosthesis. In our case, we decided to use a tilted distal implant in the mesial-palatal 
direction to take advantage of the native bone. Thus, we used two 15-mm long fixtures to reach more cortical bone.
The tilted implant impacted against the mesial sinus cortical margin with its distal surface, such that ‘bicorticalism’ was 
achieved, thereby improving primary stability and permitting an immediate load (42). The only risk in this procedure 
depends on the flexibility of the bone, which could be subjected to excessive stress due to the prosthetic components 
(43-47). The use of an immediate loaded full-arch prosthesis, supported by two mesial axial implants and two distal 
tilted implants, is a viable rehabilitation option, considering the lower rate of peri-implant mucositis and peri-implantitis 
compared with that reported in the literature (39).
Since their first use by Marx in 1998 PRP have been utilized in pre-prosthetic oral surgery for atrophic maxillae 
rehabilitation using axial and/or tilted implants in association with autologous bone grafting or alloplastic biomaterial 
(such as coral hydroxyapatite) (29, 48) and with sinus lift elevation (29, 49-50). The greatest advantages of using PRP 
with coral hydroxyapatite are that the new bone formation processes are equivalent to those obtained with autologous 
bone grafting (golden standard) (29, 51).
A systematic review of literature has been published recently focused on RCT and CCT studies using PRP in all fields 
connected to implant dentistry including sinus floor augmentation, socket preservation, ridge augmentation or peri-
implantitis.
The aim was to evaluate the current knowledge with respect to the clinical indications of PRP on soft tissue healing and 
bone regeneration with respect to implant placement (52). PRP was found to provide a higher bone width, higher bone 
density, and less
marginal bone resorption at 9 and 12 months (53). With all the information listed above, the idea was born to experiment 
the utility of PRP in the insertion of axial and tilted transinusal implants. This technique offers several advantages:



• Stability even with minimum bone volume: longer implants can be used with minimum bone volume to increase BIC 
and reduce the requirement for vertical bone regeneration.
• Cortical anchorage may be achieved through longer fixtures (18, 20, 25-mm long).
• Good clinical results.
• Stimulation of neo angiogenesis, secretion of collagen, neoformation of mature bone tissue (31).
• Better healing of wounds (31).
• Avoids invasive bone regenerative techniques.
• Can be performed in patients with various systemic conditions that are often contraindications for bone grafting
• Angulations allow implant placements that avoid anatomical structures.
• There is a biomechanical advantage to using tilted distal implants rather than distal cantilever units (54).
• Reduction of the length of cantilevers without performing bone grafting or sinus lifting (55).
• Effective and safe alternative to maxillary sinus floor augmentation procedures and to a pneumatized maxillary sinus 
(33).
• Distally tilted implants induced better loading transmission than vertical implants (56).
• Excellent prognosis in the short-to-medium term as well as over the long term (57).
• Higher and better compliance by patients.
• Less procedures, less morbidity.
• Shorter rehabilitation times and costs.
However, the technique also has some disadvantages. First, it assumes that the surgeon has biomechanical knowledge 
and experience in the management of prosthetic immediate loading and is a higher sensitivity surgery. There are several 
other considerations that should be kept in mind when using this approach: the use of angulated implants should 
remain confined to situations of favorable bone quality (preferably greater than D3) and angulated implants should only 
be placed after suitable three-dimensional planning.
Greater inclinations of the implants (>30°) lead to increased force at the implant-bone and implantabutment interfaces. 
Thus, extreme angulation should be avoided. We suggest an inclination between 15° and 30° (10). Cavallaro and 
Greenstein, after evaluating the proportion of survival and complications (biological and technical) associated with 
tilted abutment-supported prostheses showed
that increased abutment inclination creates a greater amount of tension on the prosthesis and the surrounding bone. 
However, the increased tension was not associated with any significant reduction in the longevity of the prosthesis. 
Moreover, it was not associated with any increase in the incidence of fixation screw loosening (58). A trigonometric ratio 
was developed to estimate the two-dimensional safe distance between a tilted implant and an adjacent vertical implant. 
The distance or length between the fixtures can be determined by multiplying the known length of each implant by a 
constant derived from the sine of the insertion angle. In edentulous maxillae, if the inter-implant distance is increased, 
the load distribution will be better (59-69).
Moreover, we used an internal hexagonal connection, which offers better force dissipation. The cortical preparation 
is also reduced due to abutment placement: this helps with the primary stability. In addition, the internal hexagonal 
connection may be more coronal, which could lead to a reduction in the micro leakage of bacteria (3, 12, 14-15, 70-71). 
Prosthetically, the internal hexagonal connection has some procedural disadvantages, but it offers a better implant 
abutment seal, fewer prosthetic complications due to lower pin fixation stress and, finally, the possibility of a better 
prosthetic finalization of the abutment (16-20, 72-75). Last but not least we should underline that the production of PRP 
must be carried out by specialized and approved laboratories (76); and also it could be considered expensive using in 
private practice (quick estimates on web account for spending between 300 and 600 USD).
DISCUSSION
The surgical approach described here is sensitive and useful in patients with atrophic ridges. Long-term studies are 
required to evaluate its success rate in terms of load distribution, marginal bone loss around the implant, and prosthesis 
survival, although currently many practitioners are treating patients with this technique. Generally, we can state that 
rehabilitation using tilted implants combined with PRP offers many advantages versus the use of bone grafts (onlays, 
sinus lift) and short implants. This type of surgery is faster, safer, more predictable, less expensive and invasive, and 
allows the application of an immediate load protocol when primary stability is achieved. This case report shows the 
feasibility of the technique in achieving clinical success, as well as surgeon and patient satisfaction.


