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Abstract    
Background: Transosseous maxillary sinus li5 (MSL) procedures are widely used to augment bone 

height in the posterior maxilla, allowing for successful dental implant placement in cases with limited 

bone availability. However, complicaEons such as sinus membrane perforaEon, postoperaEve 

infecEons, and insufficient bone gain remain significant clinical challenges. IdenEfying the predictors 

of these complicaEons is criEcal for improving paEent outcomes and enhancing surgical protocols. 

Aim: This study aims to idenEfy preoperaEve, intraoperaEve, and paEent-related factors that predict 

the occurrence of complicaEons during transosseous MSL procedures. Specifically, the study will focus 

on idenEfying risk factors for sinus membrane perforaEon, infecEon. 

Materials and Methods: A prospecEve cohort of paEents requiring MSL procedures will be enrolled. 

PreoperaEve assessments will include radiographic evaluaEons of the residual ridge height, sinus 

membrane thickness, site of surgery amount of verEcal li5ing, and MSO assessment. IntraoperaEve 

variables such as surgical approach, bone gra5 materials. PostoperaEve complicaEons, including 

membrane perforaEon and infecEon, will be recorded. StaEsEcal analysis will idenEfy correlaEons 

between these variables and adverse outcomes. 

Conclusion: This study protocol outlines a comprehensive approach to evaluaEng the predictors of 

complicaEons in MSL procedures. The results are expected to provide valuable insights that can 

improve clinical pracEce and paEent care in the context of dental implantology. 
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Introduc9on  

Transosseous maxillary sinus li5, also known as the crestal or transcrestal approach, has become a 

valuable technique for augmenEng bone height in the posterior maxilla, offering a less invasive 

alternaEve to the lateral window technique. However, complicaEons such as sinus membrane 

perforaEon, gra5 displacement, and implant failure can occur, necessitaEng the idenEficaEon of 

predictors to miEgate these risks (Nedir et al., 2023). Recent studies emphasize that factors such as 

the iniEal bone height, sinus membrane thickness, and residual bone volume play crucial roles in 

predicEng complicaEons (Marenzi et al., 2022). For instance, a residual bone height of less than 4 mm 

significantly increases the risk of membrane perforaEon, while thicker sinus membranes are 

associated with a reduced risk (Nedir et al., 2023). Smoking and paEent age are also considered key 

risk factors for complicaEons, as smoking impairs healing, and older paEents o5en exhibit poorer bone 

quality (Li et al., 2022). Recent advancements, such as the use of hydraulic li5 techniques or 

piezoelectric surgery, have shown promise in reducing complicaEon rates by improving control over 

membrane elevaEon (Fayad et al., 2023). A randomized controlled clinical trial is well-suited to 

comprehensively evaluate these factors, providing valuable insights into opEmizing paEent selecEon 

and surgical technique for the transosseous sinus li5 approach.  

a study by Antonelli et al. in 2024 demonstrated that implant survival rates in transosseous li5s are 

high, with minimal surgical complicaEons like membrane perforaEons occurring in less than 2% of 

cases. The researchers noted that bone gra5 materials, including injectable xenogra5s, contributed to 

stable long-term outcomes . Similarly, other studies have idenEfied the thickness of the Schneiderian 

membrane and residual bone height as essenEal for predicEng successful outcomes in osteotome 

sinus floor elevaEons . These predictors help in tailoring treatment plans to minimize complicaEons 

and improve overall implant success. 
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Research QuesEon 

What are the key predictors of complicaEons during transosseous maxillary sinus li5 

procedures, and how do anatomical factors, surgical techniques, and gra5 materials 

influence these outcomes? 

AIM& OBJECTIVES 

1. InvesEgaEng the impact of paEent-specific anatomical factors on complicaEon rates.  

2. Assessing the role of surgical techniques and gra5 materials in influencing 

complicaEons.  

3. Developing a predicEve framework to enhance surgical planning and safety in sinus 

li5 procedures. 

HYPOTHESIS 

•Null Hypothesis (H0): There is no significant associaEon between paEent-specific 

factors (e.g., RBH, sinus membrane thickness, MSO, amount of verEcal li5ing and site of 

surgery) and the occurrence of complicaEons during or a5er transosseous maxillary 

sinus li5 procedures.  

•AlternaEve Hypothesis (H1): Certain paEent-specific factors (e.g. MSO, sinus 

membrane thickness, RBH) and surgical factors (e.g., gra5 material, surgical technique, 

     3



                                                                                                                                          

site of surgery and amount of verEcal li5ing) are significantly associated with an 

increased risk of complicaEons (e.g., membrane perforaEon, infecEon, gra5 failure) in 

transosseous maxillary sinus li5 procedures. 

Methodology  

Study design : ProspecEve, cohort study. 

Sefng site : Department of Oral and Maxillofacial surgery / College of DenEstry / 

Baghdad University. 

Sample Size : 171 

The literature menEoned that sinus membrane perforaEon occurred in 7-8% of the 

cases treated by the trans crystal approach, whether by summer and modified summer 

technique or by rotary drills.  

G power so5ware was used to esEmate the required sample size to predict the 

possibility of sinus membrane perforaEon with a transrectal approach where linear 

mulEple regression was performed using a fixed model with an R2 deviaEon from the 

zero equaEon from the F test family. The effect size was calculated by determining the 

odd raEo (0.0753) with a 7% complicaEon rate. From this odd raEo, the effect size was 

calculated to be 1. which is expected because of the low incidence rate of perforaEon 

associated with such procedures.  
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0The power of the study is set at 90%, and the alpha error is 0.05. The number of 

predictors that need to be tested is 5. The total required sample size is 171. 

Study DuraEon: 2 years. 

Inclusion Criteria 

1- PaEents requiring dental implants in the posterior maxilla with a residual bone height 

of < 6 mm.  

2-  Good general health and absence of systemic condiEons affecEng bone healing (e.g., 

uncontrolled diabetes, osteoporosis). 

3-  No history of chronic sinusiEs or other significant sinus pathologies 

Exclusion Criteria   

1- Severe periodontal disease.  

2- Residual bone height > 6 mm. 

3- History of previous sinus li5 procedures or other maxillofacial surgeries. 4- Smokers. 

Outcome Measures 
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The primary outcome measure will be the incidence of sinus membrane perforaEon , 

Gra5 displacement. its predictors. Secondary outcomes include rates of infecEon, and 

paEent-reported saEsfacEon. 

STATISTICAL ANALYSIS  

• Predictor Variables: 

1- Pre-operaEve sinus membrane thickness (using CBCT). 2- Residual bone height RBH . 

3- Site of surgery ( tooth number ).  

4- Amount of verEcal li5ing. 

5- Maxillary sinus osEum assessment (using CBCT).  

• Outcome Variables:  

• 1- Presence or absence of complicaEons.  

• 2- Bone height gain.  

• • StaEsEcal Tests:  

• • LogisEc regression to idenEfy predictors of complicaEons.  

• • ANOVA or t-tests to compare bone gain. 

Surgical Procedure  
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1.  PreoperaEve PreparaEon and Anesthesia PaEent PosiEoning and AsepEc Technique: 

PosiEon the paEent in a supine posiEon with the head slightly extended. Use a sterile 

draping technique and administer local anesthesia (e.g., lidocaine with epinephrine) at 

the surgical site to ensure effecEve anesthesia and hemostasis (Greenstein & Cavallaro, 

2011).  

2.  CBCT Analysis: PreoperaEve cone beam computed tomography (CBCT) is used to 

assess residual bone height (RBH), sinus membrane thickness (Figure1), MSO (Figure 2), 

and overall sinus anatomy, which are criEcal for planning the sinus li5 procedure (Chan 

et al., 2022). 

3.   IniEal Osteotomy PreparaEon Pilot Drill to Penetrate the CorEcal Bone: Start with a 

small-diameter pilot drill to create an iniEal osteotomy, stopping just short of the sinus 

floor to avoid perforaEon. The osteotomy depth depends on the RBH measured 

preoperaEvely (Pjetursson et al., 2008). Versah Densah Burs in Counterclockwise 

(OsseodensificaEon) Mode: Select the first Densah bur according to the diameter of the 

planned implant. Use the bur in reverse mode to create a controlled, condensed 

osteotomy that pushes bone parEcles outward, preserving and compacEng bone along 

the osteotomy walls (Huwais & Meyer, 2017). Using the Densah burs in 

counterclockwise mode (800-1500 rpm with irrigaEon), the iniEal 2.0 mm bur prepares 

the osteotomy just shy of the sinus floor. The burs’ unique densifying acEon pushes 

bone parEcles laterally and apically, compacEng the bone and preserving corEcal 
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thickness for increased stability (Fayad et al., 2023). Larger burs are then applied in 

sequence (e.g., 3.0 mm,  

4.0 mm), gently li5ing the Schneiderian membrane through controlled pressure and 

compacted bone. 

The postoperaEve immediate P.A X-ray showed a dome shape of li5ing, which  indicates  

an  intact  sinus  membrane.  This  dome-shaped  appearance  on radiographs is o5en 

seen as a posiEve sign following sinus li5 procedures, as it suggests that the membrane 

was successfully elevated without perforaEon or damage (Chen & Cha, 2021). 

4-PostoperaEve Protocol 

Suturing and PaEent InstrucEons: Close the site with non- resorbable sutures and 

provide standard postoperaEve instrucEons. Advise the paEent to avoid acEons that 

increase sinus pressure, such as blowing the nose forcefully, sneezing with a closed 

mouth, or using a straw (Wallace & Froum, 2003). • Follow-Up Appointments: Schedule 

follow-ups at 1 week, 1 month, and 3 months to monitor healing, and the stability of 

the gra5 (Nedir et al., 2017). 

Ethical ConsideraEons  

• Obtain informed consent from all parEcipants.  
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• Ensure the study is approved by an insEtuEonal review board (IRB).  

• Follow ethical guidelines for clinical trials and paEent safety protocols. 
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