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Abstract 
Rehabilitation of the severely atrophic maxilla remains a major clinical challenge due to limited bone 
volume, sinus pneumatization, and reduced bone density. Conventional treatment options such as 
extensive bone grafting, sinus augmentation, zygomatic implants, or subperiosteal frameworks are 
effective but often associated with increased morbidity, prolonged treatment time, and high financial 
burden. This case report describes the rehabilitation of a compromised maxilla using the Bone Truss Bridge 
(BTB) approach, a minimally invasive, graftless full-arch protocol based on bone-driven implantology 
principles. Patient cases illustrating functional and aesthetic rehabilitation achieved within weeks, 
demonstrating the potential of the BTB approach as an alternative to more invasive procedures in selected 
patients. 
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Introduction 
Rehabilitation of the compromised maxilla is particularly demanding because residual bone is frequently 

thin, resorbed, and pneumatized, limiting the placement of conventional implants and increasing both 

biological and economic treatment burdens. Traditional treatment modalities—including bilateral sinus 

floor elevation, large bone grafts, zygomatic implants, or subperiosteal implants—have shown predictable 

outcomes but are often associated with multiple surgical stages, higher morbidity [Ref 1], extended 

healing periods [2,3], and significant costs [4,5]. These factors may reduce patient acceptance, especially 

in elderly or medically compromised individuals. 

Consequently, there is growing interest in minimally invasive, graftless concepts [6,7] that can achieve 

high primary stability, allow early or immediate loading [9-11], and shorten overall treatment time [Ref 

8]. The Bone Truss Bridge (BTB) approach addresses this clinical need by using strategically anchored one-

piece implants in residual cortical bone to create a rigid, triangulated load-bearing framework capable of 

supporting a full-arch fixed prosthesis. 

Rationale for the Bone Truss Bridge (BTB) 
The Bone Truss Bridge (BTB) approach is based on bone-driven implantology, in which implant placement 

is dictated by the availability and quality of native bone rather than by prosthetically ideal positions that 

require extensive augmentation. By anchoring implants in dense cortical regions such as the pterygoid 

plates [6,7], nasal floor, and anterior maxilla, the BTB achieves high primary stability and enables early 

functional loading [9-11] without the need for grafting procedures. 

Biomechanical Principles 
High primary stability is a requisite for immediate or early loading and is influenced by bone density, 

cortical engagement and implant macro-design [12-15]. From a biomechanical perspective, reducing 

micro motion and converting shear stresses into compressive forces improves osseointegration and long-

term stability [13,16,17]. 

Implant Design Discussion 
One-piece tissue-level implants eliminate the implant–abutment microgap at bone level, reducing crestal 

bone re-modeling associated with bacterial leakage and mechanical pumping effects [18,19]. Progressive 

and aggressive thread designs have been shown to enhance primary stability and allow predictable 

immediate functional loading protocols [20]. 

Surgical Principles 
The Bone Truss Bridge can be described as a graft less full-arch protocol characterized by: 

• Placement of multiple long, narrow, one-piece tissue-level implants and strategic 
engagement of cortical bone areas, including: 

• Pterygoid plates for posterior anchorage and resistance to lateral forces. 

• Trans-nasal and anterior maxillary cortices for cross-arch stabilization 

• Splinting of implants with a rigid, CAD/CAM-fabricated prosthetic framework designed 

according to truss engineering principles. 
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• Crestal access with flap elevation, avoiding sinus grafting and large onlay grafts in most 

cases, which reduces surgical time, postoperative morbidity, and overall treatment 

duration. 

This configuration converts individual implant loads into a distributed, triangulated force system, 

reducing stress on each implant and enabling stable rehabilitation even in severely atrophic maxillae. 

Prosthetic and Biomechanical Considerations 
Immediate or very early loading [12,20] is feasible due to the rigid splinting effect of the milled metal 

framework, which stabilizes the implants under functional loading in a truss configuration. Angulated 

screw channels and a screw-retained design allow passive fit, retrievability, and accurate occlusal 

adjustment while optimizing load distribution across the arch. 

Case Reports 
Patient history 
A 73-year-old female patient presented with a debonded maxillary zirconia bridge supported by six 

implants placed five years earlier. Clinical and radiographic examination revealed mobility of four 

implants, associated pain, and significant peri- implantitis bone loss. One implant in the anterior maxilla 

was fractured. 

Treatment planning 
After discussion of all available treatment options—including extensive bone grafting combined with 

bilateral sinus floor elevation and prolonged healing periods— the patient elected to proceed with 

rehabilitation using the Bone Truss Bridge approach due to its reduced invasiveness and shorter 

treatment time. 

 

Figure 1: Radiograph after debonding of the existing bridge. 

Surgical procedure 
Surgery was performed under local anesthesia. 
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Figure 2: Fractured implant at position 12. 

Following removal of the failed implants at positions 22 and 23 and the fractured fixture at position 12 

(Figure 2), a full-thickness flap was raised from the maxillary tuberosity to the anterior maxilla to expose 

the residual bone. 

 

Figure 3: Extensive bone defect. 

 

Figure 4: Limited crestal bone. 

The presence of extensive bone defects (Figure 3) and insufficient crestal bone (Figure 4) precluded 

placement of conventional two-piece implants without grafting. 
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Figure 5: Fatty bone in the posterior maxilla. 

Prior to placement of Pterygoid implants, the fatty bone (Figure 5) in the posterior maxilla is removed 

gain access to the pterygoid plates. 

 

Figure 5: ROOTT P Diameter 3.5mm Length 20mm. 

Posterior anchorage was achieved with bilaterally placed pterygoid implants (ROOTT Compressive P, 

3.5 × 20 mm). 

 

Figure 6: Hand drill. 

All implants were inserted manually using a hand driver (Figure 6) to optimize tactile control and cortical 

engagement. 
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Figure 7: Final insertion torque of approximately 70 N·cm. 

 

High primary stability was achieved in both pterygoid implants (Figure 7). 

Additional compressive tissue level implants were placed as follows: 

• ROOTT P One Piece implants (3.5 × 20 mm) in positions 18 and 28. 

• ROOTT M Tissue level implants (3.5 × 14 mm) in positions 22, 21, 12, and 13 

 

Figure 8: Additional Implants placed. 

A total of six additional implants were placed: two Pterygoid implants and four tissue- level screw-retained 

implants. These implants feature compressive threads designed to achieve high primary stability. The 

single, continuous “one-point” thread design converts shear forces into compression and promotes 

corticalization of trabecular bone, stabilizing micromovement and supporting early loading (Figure 8). 

Implant design rationale 

Deep, aggressive compressive threads increase bone–implant contact and insertion torque, enhancing 

primary stability particularly in low-density bone [21]. Underprepared osteotomies combined with self-

tapping compressive threads condense cancellous bone rather than cutting it away, creating a denser, 

cortical-like envelope around the implant [22]. 

The condensation and subsequent remodeling of trabecular bone into a more cortical structure 

(“corticalization”) reduces micromovement and improves resistance to functional loading [21]. A single 
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continuous thread with increased depth and reduced pitch distributes forces over a larger surface area 

and shifts stress from shear to compression, which bone tolerates more favorably [21]. 

Compressive One-Piece Tissue-level implants with integrated abutments eliminate the micro-gap at bone 

level and reduce crestal bone resorption associated with pumping effects [22]. Tissue-level positioning 

combined with high primary stability enables predictable immediate or very early loading in full-arch 

protocols such as Bone Truss Bridge (BTB) in the atrophied maxillae. 

Prosthetic phase 

 

Figure 9: Impression procedure. 

Following implant placement, screw-retained impression transfers were stabilized with bite registration 

material, and an analog impression was taken without a tray (Figure 9). A temporary fixed prosthesis was 

fabricated chairside and delivered on the day of surgery. 

 

Figure 10: Soft-tissue condition after five days. 

  

Figure 11: Verification jig. 

Five days later, soft-tissue healing was satisfactory (Figure 10), and a verification jig was tried in to 

confirm accuracy and occlusion (Figure 11). 
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Figure 12: Framework try-in. 

Seven days postoperatively, the metal framework and esthetic setup were evaluated for passive fit and 

appearance. (Figure 12). 

 

Figure 13: Finished metal resin bridge. 

 

Figure 14: Patient aesthetics. 

The definitive screw-retained metal–resin prosthesis (Figure 13) was delivered approximately two weeks 

after surgery (Figure 14). 

Outcome 

 
Figure 15: Final Radiograph. 
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The patient experienced rapid functional and esthetic rehabilitation and reported high satisfaction with 

comfort, stability, and shortened treatment duration (Figure 15). No surgical or prosthetic complications 

were observed during the early follow-up period. 

Discussion 
This case illustrates two key clinical principles. First, the Bone Truss Bridge protocol expands treatment 

options for severely atrophic maxillae by providing a graftless, minimally invasive alternative to extensive 

augmentation or zygomatic implant solutions. Second, bone-driven implantology enables optimal use of 

native cortical bone, achieving high primary stability and predictable early loading while reducing 

morbidity, cost, and overall treatment time. 

Although long-term, large-scale clinical data are still needed, early clinical evidence suggests that BTB 

designs may play an increasingly important role in the rehabilitation of compromised maxillae. 

Conclusion 
The Bone Truss Bridge approach enabled successful rehabilitation of a severely compromised maxilla 

within a significantly reduced timeframe compared with conventional graft-based protocols. In 

appropriately selected patients and when performed by experienced clinicians, this method represents 

a promising, patient- centered alternative for full-arch maxillary rehabilitation. 
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