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Abstract: The posterior edentulous maxilla presents the greatest obstacle to implant placement. 

The available bone height is insufficient for the primary stability of implants in this region due to 

the increased pneumatization of the sinus. Autogenous bone grafts, xenografts, and alloplastic 

material are among the grafting materials used for floor augmentation. Through a window that is 

cut into the lateral wall of the maxillary sinus, this method allows for direct visualization and 

instrumentation of the sinus membrane. This case report depicts direct sinus lift using lateral 

window approach with the help of TOLA kit and delayed implant placement after adequate bone 

formation. 
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Introduction: 

Edentulous posterior maxilla is the most challenging area for the implant placement. Because of 

increase pneumatization of sinus in this area available bone height is inadequate for primary 

stability of implants. Sinus lift procedure followed by floor augmentation is the only option to 

increase the availability of bone in this area. Sinus lift procedure can be direct or indirect type 

depending on available bone height. For augmentation of floor the grafting materials varies from 

Autogenous bone grafts to xenografts and alloplastic material. In this technique, sinus membrane 

is directly visualized and instrumented through the window created in the lateral wall of 

maxillary sinus. 

 

A 59 year old male patient reported to department of Prosthodontics, Crown and Bridge and Oral 

Implantology with chief complaint of missing tooth. Clinical examination revealed missing 26 

which was extracted 8 years ago. Patient did not have any relevant extra oral findings. 

Radiographic investigations Iopa and CBCT were done. It was found that the available bone 

height was insufficient for a conventional implant placement. Hence, patient was advised to 

undergo Sinus lift and augmentation procedure followed by implant placement. 

Patient’s informed consent and photography consent were obtained. 

 

Treatment executed:  

1. Patient’s Pre operative clinical situation showed sufficient mesiodistal space for replacement 

of missing molar. Fig.1 

2. There was adequate prosthetic restorative space (occlusogingival). Fig.2 and 3. 
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3. CBCT revealed insufficient bone height and width for implant placement. Fig.4 

4. Prophylactic antibiotics were started , Local anaesthesia lignocaine 1:200000 was 

administered .Full thickness Mucoperiosteal flap was raised. Fig.5 

5. TOLA - Tool Of Lateral Approach kit was used to lift and augment the sinus via lateral 

approach. Fig.6 

6. Lateral window antrostomy- LASD (Lateral approach sinus drill) was used into the sinus wall 

at 1200rpm to remove the window entirely. Fig.7 

7. Sinus curettes were used in the order 1 to 4 to lift the sinus membrane. Fig.8 

8. Once sufficient lift was achieved, the site was grafted using 0.5cc Nova bone putty cartridge. 

Fig.9 

9. Particulate graft Fixos 0.25cc was mixed with PRF and the site was secured using a 

10*15mm Cologide membrane. Fig.10 

10. The site was closed using 3-0 vicryl interrupted sutures and an intraoral periapical radiograph 

was made. Fig.11 

11. After 8 months, CBCT was made to evaluate the gain in bone height. It revealed gain in bone 

height by 6mm. Fig.12 

12. Full thickness Mucoperiosteal flap was raised and crestal sinus lift was done using osteotome. 

Fig.13 

13. Cowellmedi implant 4.5*10 was placed with torque 35N. Fig.14 

14. Radiographic picture of the implant. Fig.15 

15. After a healing period of 3 months of implant placement, Implant level open tray impression 

was made using Addition silicone putty and light body and cast was poured. Fig.16 

16. Screw retained PFM crown was fabricated using UCLA abutment. 
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17. Post operative clinical picture Fig.17 

18. Radiographic picture Fig.18 

 

Discussion: 

The posterior edentulous maxilla always has insufficient bone available for implant placement. 

Sinus lift and floor augmentation have become routine procedures to address this issue. The 

direct sinus lift and the indirect sinus lift are the two types of techniques for sinus lift. Two 

approaches, the crestal approach and the lateral window approach, have been utilized the 

majority of the time among the various sinus floor elevation techniques that have been described 

in the literature. [1] Direct sinus lift was first given by Tatum in 1975 and published for the first 

time by Boyne and James in 1980. [2] The available bone height below the sinus floor typically 

influences the technique chosen. When available bone height is less than 5 mm, a direct sinus 

lift, as originally described by Tatum, is typically recommended. Summer invented the indirect 

sinus lift, also known as the Summer's osteotomy. He lifted the sinus via crestal approach with 

various-sized osteotomes. When the available bone height is greater than 6 millimeters, this 

method is recommended. [3] For grafting, a variety of materials can be used in place of bone. 

Because of their potential to be both osteoconductive and osteoinductive, autogenously grafted 

bone is consistently regarded as the best option. However, research has shown that implants 

grafted with a mixture of autogenously and synthetic materials outperform implants grafted 

solely with autogenously. Autogenous bone grafts are the best option, but they require a second 

surgical site, which many patients find uncomfortable. To stay away from second careful site 

other kind of uniting materials like allografts and xenografts are additionally extremely famous. 
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For maxillary posterior implants, sinus lift surgery has become increasingly popular in recent 

years.  

 

Platelet-rich fibrin (PRF) is an autologous fibrin lattice that has a place with another age of 

platelet concentrates, with worked on handling and without biochemical blood taking care of. 

There are numerous growth factors in PRF, including insulin-like growth factor (IGF), platelet-

derived growth factor (PDGF), and transforming growth factor (TGF). By increasing 

angiogenesis, chemotaxis, mitosis, stem cell proliferation, wound healing, bone growth and 

maturation, wound healing, and hemostasis, these growth factors accelerate early bone 

regeneration. A recent innovation in implantology is the use of PRF to accelerate 

osseointegration.[4] The major drawback associated with lateral antrostomy is that it requires the 

raising of a large flap for surgical access. [5] This approach is more technique sensitive and time-

consuming. The procedure's success relies mainly on the amount of residual bone.[6] 

In 2001, Vercellotti et al. introduced the piezoelectric technique. The advantage of piezoelectric 

osteotomy lies in being able to cut the bony window with great simplicity and precision while 

ensuring the membrane's integrity. This is due to the termination of the surgical action when the 

piezosurgery tips come in contact with nonmineralized tissue.[7] 

TOLA-Kit enables to make sinus lateral window in safe and speedy way in case of 1-3mm 

residual bone, perforated membrane at crestal approach or placement of multiple impants. A mix 

of particulate graft with PRF gives optimum result. In this case report , conventional protocol of 

delayed implant placement was followed. 

 

 



Direct sinus augmentation using lateral approach and delayed implant placement - A case 

report 

 
Section A-Research Paper 

ISSN 2063-5346 

 

2715 

Eur. Chem. Bull. 2023, 12(Special Issue 7), 2710-2721 

References: 

1. Summers RB. A new concept in maxillary implant surgery: The osteotome technique. 

Compendium. 1994;15(152):154–6. 158. [PubMed] [Google Scholar] [Ref list] 

2. Jensen OT, Shulman LB, Block MS, Iacono VJ. Report of the sinus consensus conference of 

1996. Int J Oral Maxillofac Implants. 1998;13(Suppl):11–45. [PubMed] [Google Scholar] 

[Ref list] 

3. Bathla SC, Fry RR, Majumdar K. Maxillary sinus augmentation. J Indian Soc Periodontol. 

2018 Nov-Dec;22(6):468-473. doi: 10.4103/jisp.jisp_236_18. PMID: 30631223; PMCID: 

PMC6305100. 

4. Dohan DM, Choukroun J, Diss A, Dohan SL, Dohan AJ, Mouhyi J, et al. Platelet-rich fibrin 

(PRF): A second-generation platelet concentrate. Part I: Technological concepts and 

evolution. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006;101:e37–44. [PubMed] 

[Google Scholar] [Ref list] 

5. Boyne PJ, James RA. Grafting of the maxillary sinus floor with autogenous marrow and 

bone. J Oral Surg. 1980;38:613–6. [PubMed] [Google Scholar] 

6. Janner SF, Caversaccio MD, Dubach P, Sendi P, Buser D, Bornstein MM, et al. 

Characteristics and dimensions of the Schneiderian membrane: A radiographic analysis using 

cone beam computed tomography in patients referred for dental implant surgery in the 

posterior maxilla. Clin Oral Implants Res. 2011;22:1446–53. [PubMed] [Google Scholar] 

[Ref list] 

7. Wallace SS, Mazor Z, Froum SJ, Cho SC, Tarnow DP. Schneiderian membrane perforation 

rate during sinus elevation using piezosurgery: Clinical results of 100 consecutive cases. Int J 

Periodontics Restorative Dent. 2007;27:413–9. [PubMed] [Google Scholar] [Ref list] 

https://pubmed.ncbi.nlm.nih.gov/8055503
https://scholar.google.com/scholar_lookup?journal=Compendium&title=A+new+concept+in+maxillary+implant+surgery:+The+osteotome+technique&author=RB+Summers&volume=15&issue=152&publication_year=1994&pages=154-6&
https://pubmed.ncbi.nlm.nih.gov/9715571
https://scholar.google.com/scholar_lookup?journal=Int+J+Oral+Maxillofac+Implants&title=Report+of+the+sinus+consensus+conference+of+1996&author=OT+Jensen&author=LB+Shulman&author=MS+Block&author=VJ+Iacono&volume=13&issue=Suppl&publication_year=1998&pages=11-45&pmid=9715571&
https://pubmed.ncbi.nlm.nih.gov/16504849
https://scholar.google.com/scholar_lookup?journal=Oral+Surg+Oral+Med+Oral+Pathol+Oral+Radiol+Endod&title=Platelet-rich+fibrin+(PRF):+A+second-generation+platelet+concentrate.+Part+I:+Technological+concepts+and+evolution&author=DM+Dohan&author=J+Choukroun&author=A+Diss&author=SL+Dohan&author=AJ+Dohan&volume=101&publication_year=2006&pages=e37-44&pmid=16504849&
https://pubmed.ncbi.nlm.nih.gov/6993637
https://scholar.google.com/scholar_lookup?journal=J+Oral+Surg&title=Grafting+of+the+maxillary+sinus+floor+with+autogenous+marrow+and+bone&author=PJ+Boyne&author=RA+James&volume=38&publication_year=1980&pages=613-6&pmid=6993637&
https://pubmed.ncbi.nlm.nih.gov/21426404
https://scholar.google.com/scholar_lookup?journal=Clin+Oral+Implants+Res&title=Characteristics+and+dimensions+of+the+Schneiderian+membrane:+A+radiographic+analysis+using+cone+beam+computed+tomography+in+patients+referred+for+dental+implant+surgery+in+the+posterior+maxilla&author=SF+Janner&author=MD+Caversaccio&author=P+Dubach&author=P+Sendi&author=D+Buser&volume=22&publication_year=2011&pages=1446-53&pmid=21426404&
https://pubmed.ncbi.nlm.nih.gov/17990437
https://scholar.google.com/scholar_lookup?journal=Int+J+Periodontics+Restorative+Dent&title=Schneiderian+membrane+perforation+rate+during+sinus+elevation+using+piezosurgery:+Clinical+results+of+100+consecutive+cases&author=SS+Wallace&author=Z+Mazor&author=SJ+Froum&author=SC+Cho&author=DP+Tarnow&volume=27&publication_year=2007&pages=413-9&pmid=17990437&


Direct sinus augmentation using lateral approach and delayed implant placement - A case 

report 

 
Section A-Research Paper 

ISSN 2063-5346 

 

2716 

Eur. Chem. Bull. 2023, 12(Special Issue 7), 2710-2721 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1- Occlusal view of missing 26 

 

FIG.2- Frontal view 
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Fig.3-Left lateral occlusal view showing prosthetic space 
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FIG.5A and B- Full thickness mucoperiosteal flap 

 

 

Figure 6 -TOLA kit 

 

 

FIG.4 - CBCT showing inadequate bone height and width 
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Fig 7- Lateral window 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8-Lifting of lateral window using curette 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig 9- Nova bone putty 0.5 cc 
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FIG.10A and B - PRF and Particulate graft FixOss 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG.11- IOPA showing lift in sinus 

 

 

 

 

 

 

 

 

 

 
 

 

 

FIG.12- CBCT after 8 months 
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FIG.13- Indirect sinus lift using osteotome 

 

 

FIG.14- Implant placement 

 

FIG.15- IOPA 
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FIG.16- Master cast 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG.17 - PFM Screw retained prosthesis 

 

FIG.18- IOPA with prosthesis 


