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Abstract 

Background 

The maxillary sinus lift procedure via a lateral approach is considered an invasive surgery with potential morbidity 
for patients. Simplifying the surgical technique can lead to better outcomes for both operators and patients. The Thin 
Wall Technique (TWT) involves creating a thin lateral wall of the maxillary sinus before bone osteotomy and 
fenestration.  

Case presentation 

The TWT aims to achieve this by, first, thinning the lateral wall of the maxillary sinus with a rotary bur, creating a 
circular osteotomy. Second, performing bone perforation with a blind instrument that leave thin bone attached to the 
sinus membrane. The sinus membrane is then lifted, and bone augmentation proceeds as in the classical lateral sinus 
approach. A resorbable collagen membrane was placed to close the lateral wall opening. Flap closure with double 
layer closure to prevent dehiscence.  The time of sinus lift procedures were estimated and ranged between 45-60 
minutes. The healing period for the graft material ranged between 6 and 9 months. Post-operative radiograph was 
taken to evaluate the bone graft augmentation. All cases experience no major complications and bone graft intake 

was successful. Implant placed with decent stability (35Ncm) and left to heal for 3 months before prosthetic delivery. 

Conclusion 

Thin Wall Technique has shown promise in maintaining sinus membrane integrity during osteotomy and lifting. 
However, further long-term studies are necessary to confirm these findings. 

Key words: sinus augmentation; pneumatization; bone graft; schneiderian membrane; oral rehabilitation; case 
report; dental implant 

Introduction 

The maxillary sinus, the largest of the four paranasal sinuses, has an average 
volume of 12.5cc [1]. However, its volume can change due to various factors, 
including pneumatization2. Pneumatization refers to the expansion of the 
maxillary sinus inferiorly and laterally after the extraction of maxillary 
posterior teeth [2]. This expansion can limit the availability of alveolar bone, 
often necessitating a sinus lift procedure prior to implant placement  [3]. 

The lateral window approach, first described by Boyne and James [4], is a 
common method for lifting and augmenting the maxillary sinus. This 

approach aims to increase bone height beneath the sinus floor, allowing for 
implant placement in a prosthetically driven position [5]. It is typically 
indicated when the residual bone height is ≤5mm [3]. While the lateral 
window approach has shown good long-term results [5,6], it carries risks of 
peri- and postoperative complications, such as sinus membrane perforation 
and intraoperative bleeding [7]. 

To address these challenges, the author has developed the Thin Wall 
Technique (TWT), a novel approach that aims to simplify sinus lift treatment 
and reduce complications. This technique may offer an alternative to 
traditional methods, potentially making the procedure more accessible to 
clinicians and patients. 

Case report  

Case presentation  

Two patients underwent the Thin Wall Technique (TWT) procedure. Both 
patients reported functional needs to replace missing maxillary molars and 
had no history of systemic diseases or medication use. 
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Patient 1: 

A 60-year-old female patient had undergone extraction of the upper left first 
molar four months prior and presented to our facility seeking replacement. 
The treatment plan involved sinus grafting, removal of the unsalvageable 

upper left first and second molars, and immediate implant placement in the 
upper left first premolar region. The patient agreed to the treatment plan and 
provided informed consent. 

Patient 2: 

A 31-year-old male patient had undergone extraction of the upper right first 
and second molars six years prior and sought treatment to replace the missing 
teeth. The treatment plan involved a lateral approach sinus lift followed by 
delayed implant placement. The patient agreed to the treatment plan and 
provided informed consent. 

Surgical technique  

The Thin Wall Technique involves creating a thin lateral wall of the 
maxillary sinus before bone osteotomy, utilizing special tools to achieve 
optimal results. Preoperative radiograph was taken to evaluate the sinus 
condition (figure1) 

Surgical procedures were done under local anesthesia, a palatal incision just 
below the top of the alveolar crest with vertical releasing incisions was made, 
and a mucoperiosteal flap was raised to expose the alveolar crest and the 

lateral aspect of the maxilla (figure 2). 

Autogenous bone can be collected with a bone scraper to collect the bone 
and thinning the lateral maxillary wall simultaneously (Figure 3). A disk bur 
with slow speed handpiece was used for further bone osteotomy of the lateral 
wall until sinus shadow appears to the operator, at this stage operator should 
stop using the rotary bur (figure 4). 

The lateral wall of the maxillary sinus was subsequently fenestrated with a 
special design blind osteotome, by gentle tapping with a hammer will break 
the margin of thin wall leaving bone shield attached to the sinus membrane 
(figure 5). The sinus membrane was raised and the mobilized part of the thin 

lateral sinus wall, together with the raised sinus membrane, was rotated 
medially and upwards (figure 6). 

Bone graft particles were mixed with autogenous bone that collected from 
the lateral wall in the beginning of surgery, bone graft placed inside the sinus 
with gentle packing (figure 7). After grafting, the height of the maxillary 
bone had to be at least 13 mm that allowed standard implant length to be 
placed in the future. 

A resorbable collagen membrane was placed to close the lateral wall opening 
(figure 8), isolate the bone graft from the soft tissue flap and secure the bone 

graft in place. To prevent wound dehiscence, periosteum scoring was done 
to assure non-tension flap closure with double layer closure. The time of 
sinus lift procedures were estimated and ranged between 45-60 minutes. 
Postoperative instructions were given and medications were prescribed; 
patient was recalled after two weeks for suture removal. Post-operative 
radiograph was taken to evaluate the bone graft augmentation (figure 9). 

All the cases treated with delayed implant placement or two-stage surgery. 
In delayed approaches, the healing period for the graft material ranged 

between 6 and 9 months. After bone graft healing period elapsed, implant 
placed following the manufacture standard and recommendation. 

After three months, submerged implant exposed in second surgery then 
prosthetic part start to be initiated. All cases experience no major 
complications, bone graft intake was successful, decent implant stability 
(35Ncm and above). Patients followed up clinically and radiographically 
after loading with implant survival rate was 100%. The patient reported 
positive feedback when the posterior maxillary site was rehabilitated with 

sinus lift and implant placement, which restored function to the site 

 

Figure 1: Preoperative orthopantomograms of two patients (A&B) demonstrate insufficient bone height beneath the maxillary sinus due to pneumatization 

 
Figure 2: A full-thickness flap is reflected to expose the bone up to the zygomatic buttress. A vertical incision is placed distal to the canine, and a 

horizontal incision is made toward the palatal aspect of the ridge crest 
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Figure 3: Autogenous bone is harvested from the lateral wall of the sinus using a bone scraper and mixed with synthetic bone particles. The bone scraper 
also thins the lateral wall of the sinus 

 

Figure 4: A circular bone osteotomy is performed on the lateral wall until the maxillary sinus shadow appears. Rotary bur osteotomy is stopped at this 
point to avoid over-thinning the lateral wall 

 
Figure 5: Lateral maxillary wall fenestration is achieved using a blind osteotome with gentle tapping, freeing the bony margins and leaving a thin bone 

shield attached to the sinus membrane 
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Figure 6: The sinus membrane is lifted upward and medially (A&B), with the thin bone shield still attached. The membrane remains intact without 

perforation and moves freely 

 

Figure 7: Bone graft particles are applied to the sinus cavity after lifting the membrane. The graft is distributed and packed gently. (A) Hydroxyapatite 

tricalcium phosphate bone graft substitute; (B) Xenograft bone substitute 

 

Figure 8: A resorbable membrane is fixed with sling sutures to close the lateral window opening 



Clinical Medical Reviews and Reports                                                                                                                                               Copy rights@ Mohammed Jasim Al-Juboori, 

Auctores Publishing LLC – Volume 7(7)-283 www.auctoresonline.org  
ISSN: 2690-8794   Page 5 of 6 

 

Figure 9: A &B, Postoperative radiograph (orthopantomogram) evaluates the sinus lift procedure and bone formation before implant placement 

Discussion 

The lateral window technique is a safe and predictable procedure for 
augmenting the maxillary sinus (table 1) when the residual vertical alveolar 
bone height is ≤6 mm [8]. Various tools, such as piezosurgery and round burs 

[3], are used to create and determine the borders of the lateral window. 
However, these tools can leave thick and hard cortical bone attached to the 
Schneiderian membrane, which has several disadvantages. Firstly, the 
incidence of sinus membrane perforation is high (32%) [9], often occurring 
during membrane elevation rather than lateral wall fenestration [3,9] This 
may be due to the presence of thick cortical bone, which does not transmit 
the sensation of membrane resistance during elevation and detachment. 
Secondly, the thick cortical bone may cause inflammation and bone 

resorption of the underlying bone graft after sinus lifting and bone 
augmentation [9]. 

In contrast, the Thin Wall Technique (TWT) involves lateral wall 
fenestration using gentle tapping with a blind osteotome, resulting in a green 
stick fracture of the thin wall. The piece of thin bone attached to the sinus 
membrane protects it from perforation during membrane lifting and provides 
a sensation of membrane resistance. Further research with a large sample 
size is needed to confirm that TWT can preserve the sinus membrane from 
perforation. 

Sinus membrane perforation is the most common intraoperative 
complication in the lateral window approach, potentially leading to chronic 
complications [6,8,10]. Another intraoperative complication is damage to the 
posterior superior alveolar artery (PSA), which can occur during osteotomy 
procedures [3,11]. The PSA is often located within the lateral wall (64%) or 
inside the sinus (30%) [12]. Vertically, PSA located 16mm from the alveolar 
crest and 8mm from the maxillary sinus floor [12], Making it prone to injury 
during lateral window fenestration. While bleeding from the PSA can be 

managed, it can still obstruct the clinician's view and prolong surgery time 

[12]. TWT avoids PSA injury by using a blind instrument and partial removal 
of the lateral wall. 

The author's experience with TWT has shown a reduction in procedure time, 
from 60-90 minutes using traditional methods to 46-60 minutes, depending 
on sinus size. A delayed approach with a healing period of 6-9 months is 
used to ensure adequate bone formation before implant placement [13]. 
However, TWT has limitations, including a small opening on the lateral wall 

and potential difficulties in handling large disk drills on oblique surfaces. 
Additionally, TWT may not address complications caused by maxillary sinus 
septa. 

NO. Advantages 

1- 
 
2- 

 
3- 
 
4- 
 
5- 
6- 

Protection of the Schneiderian membrane: The remaining bone shield on the lateral wall safeguards the 
membrane during elevation. 
Vascular preservation: Partial lateral wall osteotomy and the use of a blind osteotome instrument help protect 

the posterior superior alveolar artery from injury. 
Tactile feedback: Despite leaving a bone shield, clinicians can still sense membrane resistance and tension 
during elevation, preventing excessive force application. 
Native bone coverage: In cases of immediate implant placement with sinus augmentation, the apical part of 
the implant is covered by native bone. 
Stable graft packing: Bone particles can be firmly packed against the bone shield. 
Decrease surgery time  

Table 1: Advantages of thin wall technique 

Conclusion 

This study demonstrates that the Thin Wall Technique can effectively 

preserve the sinus membrane from perforation and protect blood vessels 
from injury. However, further research is warranted to assess the long-term 
outcomes of this method, particularly with respect to implant stability and 
peri-implant bone resorption. 

Authors’ Contributions  

The author confirms sole responsibility for the following: Study conception 
and design, data collection, analysis and interpretation of results, and 
manuscript preparation.  

Ethical Statement  

The clinical records, radiographs, and laboratory data were obtained directly 
from the patient during routine care, in accordance with institutional ethical 
standards and with the patient's informed consent.  

Consent For Publication  

Informed consent was signed by the patient and is available upon request.  

Standards of Reporting Care  

guidelines were followed.  

Availability of Data and Materials  

The data supporting the findings of the article will be available from the 
corresponding author [M.J] upon reasonable request.  



Clinical Medical Reviews and Reports                                                                                                                                               Copy rights@ Mohammed Jasim Al-Juboori, 

Auctores Publishing LLC – Volume 7(7)-283 www.auctoresonline.org  
ISSN: 2690-8794   Page 6 of 6 

Funding  

None.  

Conflict of Interest  

The author declares no conflict of interest, financial or otherwise.  

Acknowledgements  

Nothing to acknowledge  

Disclosure  

Nothing to disclose  

References 

1. Gosau M, Rink D, Driemel O, Draenert FG. (2009). Maxillary 
sinus anatomy: a cadaveric study with clinical implications. Anat 
Rec, 292(3):352- 354. 

2. Sharan A, Madjar D. (2008). Maxillary sinus pneumatization 
following extractions: a radiographic study. Int J Oral 
Maxillofac Implants, 23(1):48-56. 

3. Avila-Ortiz G, Vegh D, Mukaddam K, Galindo-Moreno P, 
Pjetursson B, Payer M. (2023). Treatment alternatives for the 

rehabilitation of the posterior edentulous maxilla. Periodontol, 
93(1):183-204.  

4. Boyne PJ, James RA. Grafting of the maxillary sinus floor with 
autogenous marrow and bone. J Oral Surg. 1980;38(8):613- 616. 

5. Avila- Ortiz G, Pjetursson BE, Lang NP. (2021). Maxillary sinus 
floor aug mentation. In: Berglundh T, Giannobile WV, Lang NP, 
Sanz M, eds. Lindhe's Clinical Periodontology and Implant 
Dentistry. 

6. Raghoebar GM, Timmenga NM, Reintsema H, Stegenga B, 
Vissink A. (2001). Maxillary bone grafting for insertion of 
endosseous implants: results after 12-124 months. Clin Oral 
Implants Res, 12(3):279-286.  

7. Tükel HC, Tatli U. (2018). Risk factors and clinical outcomes of 
sinus membrane perforation during lateral window sinus lifting: 
analysis of 120 patients. Int J Oral Maxillofac Surg, 47(9):1189-
1194.  

8. Raghoebar GM, Onclin P, Boven GC, Vissink A, Meijer HJA. 
(2019). Long-term effectiveness of maxillary sinus floor 
augmentation: A systematic review and meta-analysis. J Clin 
Periodontol, 46:21:307-318.  

9. Raghoebar GM, Batenburg RH, Timmenga NM, Vissink A, 

Reintsema H. (1999). Morbidity and complications of bone 
grafting of the floor of the maxillary sinus for the placement of 
endosseous implants. Mund Kiefer Gesichtschir, 1:65-69.  

10. Al-Juboori MJ, Al-Attas MA, Magno Filho LC. (2018). 
Treatment of chronic oroantral fistula with platelet-rich fibrin 
clot and collagen membrane: a case report. Clin Cosmet Investig 
Dent, 8; 10:245-249.  

11. Solar P, Geyerhofer U, Traxler H, Windisch A, Ulm C, Watzek 

G. (1999). Blood supply to the maxillary sinus relevant to sinus 
floor elevation procedures. Clin Oral Implants Res, 10(1):34-44. 

12. Radmand F, Razi T, Baseri M, Gavgani LF, Salehnia F, 
Faramarzi M. (2023). Anatomic evaluation of the posterior 
superior alveolar artery using cone-beam computed tomography: 
A systematic review and meta-analysis. Imaging Sci Dent, 
53(3):177-191.  

13. Boven GC, Slot JWA, Raghoebar GM, Vissink A, Meijer HJA. 

(2017). Maxillary implant-supported overdentures opposed by 
(partial) natural dentitions: a 5-year prospective case series 
study. J Oral Rehabil, 44(12):988-995. 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2690-8794/283

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  

➢ authors retain copyrights 
➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 
 

Learn more  https://auctoresonline.org/journals/clinical-medical-reviews-

and-reports 

https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ar.20859
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ar.20859
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ar.20859
https://medlib.yu.ac.kr/eur_j_oph/ijom/IJOMI/ijomi_23_48.pdf
https://medlib.yu.ac.kr/eur_j_oph/ijom/IJOMI/ijomi_23_48.pdf
https://medlib.yu.ac.kr/eur_j_oph/ijom/IJOMI/ijomi_23_48.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12507
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12507
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12507
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12507
https://cir.nii.ac.jp/crid/1570009750937364096
https://cir.nii.ac.jp/crid/1570009750937364096
https://iris.landsbokasafn.is/en/publications/maxillary-sinus-floor-augmentation
https://iris.landsbokasafn.is/en/publications/maxillary-sinus-floor-augmentation
https://iris.landsbokasafn.is/en/publications/maxillary-sinus-floor-augmentation
https://iris.landsbokasafn.is/en/publications/maxillary-sinus-floor-augmentation
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.2001.012003279.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.2001.012003279.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.2001.012003279.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.2001.012003279.x
https://www.sciencedirect.com/science/article/pii/S0901502718301140
https://www.sciencedirect.com/science/article/pii/S0901502718301140
https://www.sciencedirect.com/science/article/pii/S0901502718301140
https://www.sciencedirect.com/science/article/pii/S0901502718301140
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.13055
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.13055
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.13055
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.13055
https://link.springer.com/article/10.1007/PL00014520
https://link.springer.com/article/10.1007/PL00014520
https://link.springer.com/article/10.1007/PL00014520
https://link.springer.com/article/10.1007/PL00014520
https://www.tandfonline.com/doi/abs/10.2147/CCIDE.S179751
https://www.tandfonline.com/doi/abs/10.2147/CCIDE.S179751
https://www.tandfonline.com/doi/abs/10.2147/CCIDE.S179751
https://www.tandfonline.com/doi/abs/10.2147/CCIDE.S179751
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.1999.100105.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.1999.100105.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0501.1999.100105.x
https://pmc.ncbi.nlm.nih.gov/articles/PMC10548151/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10548151/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10548151/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10548151/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10548151/
https://onlinelibrary.wiley.com/doi/abs/10.1111/joor.12557
https://onlinelibrary.wiley.com/doi/abs/10.1111/joor.12557
https://onlinelibrary.wiley.com/doi/abs/10.1111/joor.12557
https://onlinelibrary.wiley.com/doi/abs/10.1111/joor.12557
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=69
https://auctoresonline.org/journals/clinical-medical-reviews-and-reports
https://auctoresonline.org/journals/clinical-medical-reviews-and-reports

