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Background 
Use of percussive forces with osteotomes for indirect sinus elevation (ISE) is a 
successful modality despite incidence of schneiderian membrane (SM) perforation as 
high as 26% and reported benign paroxysmal positional vertigo (BPPV). Transalveolar 
sinus floor elevation (TSFE) employing hydraulic pressure has been advocated for ISE 
to minimize complications associated with osteotomes. This study used viscoelastic 
calcium phosphosilicate alloplastic putty (CPS) [NovaBone Dental Putty®, NovaBone 
LLC, Alachua, FL] for TSFE. The viscoelastic biomaterial acts as a “protective cushion,” 
yet permits hydraulic pressure to lift the SM while minimizing risks of 1) BPPV or 2) 
mechanical perforations of SM associated with osteotomes. Purpose of this case 
series is to assess 6 months post-loading clinical, radiographic and patient-related 
outcomes following CPS use for TSFE with simultaneous implant placement.  
 
 Methods 
Twenty patients (12 male, 8 female) exhibiting an edentulous maxillary posterior 
region with residual ridge height > 5mm were enrolled. Implant osteotomies were 
intitiated to ~ 1mm below sinus floor, ~ 0.2cc of CPS putty injected to base of 
osteotomy, and sinus floor in-fractured via osteotome and mallet. Perforation of SM 
was assessed via palpable resistance with a sinus probe [Sinus Crestal Approach Kit, 
Zimmer Dental, Carlsbad, CA]. Additional 0.5cc increments of CPS were injected in 
osteotomy so implant insertion produced hydraulic pressure to elevate sinus floor 
and SM. Periapical radiographs obtained at right-angle projection were digitally 
calibrated using reference points on adjacent teeth to compensate for potential 
foreshortening measurements and Sinus Graft Remodeling Index (SGRI), respectively 
at 4-months post-surgery and 6-months post-loading.  

Results 
Twenty-eight implants were placed in conjunction with TSFE utilizing CPS 
putty. All sites healed uneventfully. Median time to loading was 4 months. 
Mean residual ridge height was 7.34mm (SD ±1.41) (intra-observer r – 0.89). 
Incidence of intraoperative SM perforations and/or BPPV was zero. At implant 
insertion a mean 2.71mm (SD ±1.36) of linear radiopaque CPS graft was 
apical to the implant while original sinus floor lamina dura was still 
recognizable (SGRI-score 1). At mean 16 months follow-up (range 7-31 months) 
CPS was reduced to 1.71mm (SD ±1.26). A “new sinus floor outline” (SGRI-
score 3) was noted in 81.25% of patients. Mean linear radiographic bone gain 
was 4.95mm (SD ±1.99). All implants were osseointegrated at 6-months post-
loading for 100% survival rate. No biological or restorative complications 
noted. All patients indicated treatment outcome as “highly satisfied.”   

Conclusion 
Use of viscoelastic CPS putty for TSFE provides a clinically safe and effective 
option for simultaneous placement of implants with minimal complications or 
post-operative morbidity.  
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Discussion 
The presented technique utilizes a simplified minimally invasive TSFE technique1 
based on the application of hydraulic pressure by a viscous bone graft that acts 
as an incompressible fluid. The continuous flow of the viscous biomaterial via a 
cartridge system2 results in the gradual and continuous elevation of the 
membrane. 3 

The use of the presented technique for sinus floor elevation may offer a 
conservative approach for localized augmentation of the sinus floor while 
minimizing postoperative complications.4 The consistency of the putty helps in 
minimizing membrane perforations and associated adverse events during 
percussion with osteotomes. Illustrations 

Easy access into the sinus through crestal floor for sinus augmentation with 
Osteotome technique can be achieved in 4 simple steps. Step 1: Prepare the 
osteotomy to less than 1mm from the sinus floor. Step 2: An osteotome is then used 
to gently fracture the bone in the area. Step 3: The canula from the cartridge tip can 
be pressed against the surface of the bone and the putty is injected into the area 
resulting in membrane elevation with hydraulic pressure from Putty delivery. Step 4: 
An implant can then be placed in the augmented area.    
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Fig A: Tracing of incisions Fig B: Reflection of full thickness 
mucoperiosteal flap 

Fig C: Application of an osteotome following 
placement of a small quantity of putty that 

will function as a ‘’cushion’’ during percussion 
of the sinus floor  

Fig D: Adaptation of the cartridge in the 
osteotomy site and ejection of the CPS putty 

Fig E: insertion of a Tapered Internal implant 
in the osteotomy   

Fig F: The implant achieved optimal primary 
stability 

Fig G: Pre-operative radiographic view Fig H: Post-loading radiographic view showing 
a radiopaque line delineating the new floor of 

the sinus 

Fig E: Pre-operative radiographic examination 
revealed approximately 6mm of residual bone 

height.  

Fig B: Intra-operative view of the edentulous 
site. A routine envelope flap is adequate when 
employing this technique. No vertical releasing 

incisions are required. 

Fig A: Pre-operative clinical view. Treatment 
plan included TSFE with the use of a putty bone 

graft. 

Fig G: Immediate post-sinus lift radiograph 
showing that the sinus elevation achieved 

was adequate.  

Fig E: Radiographic view of the implant 
osteotomy stopped 1.5-2mm below the floor 

of the sinus.  

Fig C: Clinical photograph of the putty 
cartridge loaded on the delivery system. The 
narrow tip of the delivery system allows it to 

enter the narrow osteotomy (~2mm) and 
reach the floor of the sinus.  

Fig D: Implant placed in its final positions with 
optimal primary stability 

Fig H: Radiographic image showing implant 
placement in the desired prosthetic position.  
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