
       European Journal of Molecular & Clinical Medicine  

 

                                         ISSN 2515-8260   Volume 07, Issue 09, 2020 

  

3062  

SINUS LIFT UP PROCEDURES IN 

DENTAL IMPLANTS: SYSTEMATIC 

REVIEW & META ANALYSIS 
 

Dr. Shallu Bansal
1
, Dr. Narendra Reddy Chittamuru

2
, Dr. Siva Kumar Pendyala

3
, 

Dr. K. Krishna Lohitha
4
, Prof. Dr.Appadurai.R

5
, Dr. Mohammed Ibrahim

6
, Dr. 

Rahul VC Tiwari
7
 

 

1. Professor and Head, Department of Oral and Maxillofacial Surgery, Swargiya 

Dadasaheb Kalmegh Smruti Dental College and Hospital, Wanadongri- Wadhamna 

Road, Hingna, Nagpur, Maharashtra; 

2. Assistant professor, Department  of  oral  &  Maxillofacial  Surgery,  CKS  Theja 

Institute  of  Dental  Sciences and  Research,  Tirupati,  Andhra  Pradesh,  India; 

3. Associate Professor, Department of Oral & Maxillofacial Surgery, Faculty of 

Dentistry, AIMST UNIVERSITY, Semeling, Bedong, Kedah-08100, Malaysia; 

4. Senior resident & Fellow in orthognathic surgery, Kanachur Institute of Medical 

sciences, Mangalore; 

5. Deputy controller of Exams, Tn Dr. MGR Medical University, Chennai; 

6. Assistant Professor, Department of Oral and Maxillofacial Surgery, College of 

dentistry, King Khalid University, Abha, Kingdom of Saudi Arabia; 

7. OMFS, FOGS, PhD Scholar, Dept of OMFS, Narsinbhai Patel Dental College and 

Hospital, Sankalchand Patel University, Visnagar, Gujarat 

 
1
Email: drshallu23@yahoo.com 

 

ABSTRACT: 
Introduction: Several randomized clinical trials (RCTs) have assessed the 

effectiveness of lifting the maxillary sinuses. Our study did additional research, in 

which it was witnessed that bone neoformation and implant osseointegration after 

sinus lifting with/ without grafting material was possible. In the current study we 

aimed to conduct a systematic review and meta-analysis on the maxillary sinus lift up 

and implant placement.  

Methodology: An electronic search was performed in PubMed/MEDLINE, Cochrane 

Central Register of Controlled Trials, Web of Science, Embase, till 2020. We 

considered prospective and retrospective cohort studies, controlled clinical trials, and 

randomized clinical trials. The search and selection process yielded 18 studies, 

published between 2005 and 2020. A meta- analysis was conducted only for 

experimental studies comparing sinus floor elevation with and without grafting 

material; results were expressed as the standardized mean difference (SMD) or risk 

ratio (RR) with the 95% confidence interval (CI).  

Results: An average gain in bone height of 4.7 mm over an average 39.4 month 

period was observed in the sinus elevated without grafting material. Regarding 

implants, there was a cumulative average survival rate of 97%. On meta-analysis, 

bone gain (P = 0.98) and implant survival (P = 0.13) did not differ significantly 
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between sinuses lifted with or without grafting material, with a SMD of 0.01 

(95% CI —0.42 to 0.44) and with a RR of 0.55 (95% CI 0.26 to 1.19), respectively. 

Conclusion: The results of this systematic review suggest that the technique of 

maxillary sinus lifting with immediate implant placement has a high success rate, with 

an average bone height increase of 4.7 mm over an average follow-up period of 39.4 

months. After conducting the meta-analysis, no significant difference was found in 

the amount of bone formation or survival of lifted sinus implants between sinuses 

lifted with or without grafting material.  

Key words: Sinus floor elevation; Sinus lift; Bone regeneration; Dental implant. 

 

INTRODUCTION: 

The use of osseointegrated implants is presently an efficient and dependable 

method for the partial or full edentulism. The rate of success be contingent on 

quantity of bone.
1
 Due to atrophic alveolar ridges and/or a highly pneumatized 

maxillary sinus, situations that imply a limited amount of residual bone, in order 

to obtain the minimum height required for dental implant placement, the sinus lift 

are done.
2
 Several randomized clinical trials (RCTs) have assessed the 

effectiveness of lifting the maxillary sinuses.
3–6

   The first study of spontaneous 

vertical bone formation in the maxillary sinus, which ensued after the removal of 

a cyst, was put out by Lundgren et al. in 2003; this proved the osteogenic 

potential of the clot within the sinus.
7
 Our study did additional research, in which 

it was witnessed that bone neoformation and implant osseointegration after sinus 

lifting without grafting material was possible.
8–10 

The clot presents benefits over 

grafting materials, one such benefit being the occurrence of growth factors and 

bone morphogenetic proteins that are activated upon tissue injury. Further- more, 

the Schneiderian membrane has osteoprogenitor cells that help in the bone 

regeneration process.
3
 The contact between the clot and the titanium surface 

generates thrombin, which contributes to osteoblast activation, augmenting the 

effects of bone growth.
11

 The advantage of not using graft materials are shorter 

treatment time, absence of remaining graft particles, a lower rate of 

complications, and lower cost of treatment. Hence in the present study we aimed to 

conduct a systematic review and meta-analysis on the maxillary sinus lift up and 

implant placement.  

 

MATERIALS AND METHODS 

The methodology of this review followed the recommendations of the Cochrane 

Hand- book for Systematic Reviews of Interventions. 
12

 The primary outcome 

variable was the amount of bone height achieved following the maxillary sinus lifting 

without the use of grafting material and with the immediate placement of implants. 

The secondary outcome variables were the implant survival rate and the incidence of 

complications during the follow-up period. PubMed/MEDLINE, Cochrane Central 

Register of Controlled Trials, Web of Science, and Embase databases were searched 

for the data collection to 2020.  Various search strategies were applied. Table 1.  We 

included prospective and retrospective cohort studies, con- trolled clinical trials 

(CCTs), and RCTs that analyzed the amount of bone formation after maxillary sinus 

lifting via either the osteotome technique (osteotome sinus floor elevation, OSFE) or 
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via lateral window access, with simultaneous implant placement and without the use 

of grafting materials. We excluded the case reports, Animal studies, metabolic 

disorders, and case series. Two review authors conducted the screening, initially the 

titles were screened and from the selected studies, full texts were selected.  The 

following terms and variables were considered from the studies, the study design, 

follow-up, sample size, age, gender distribution, implant related, habits, 

complications, alveolar bone height. The Cochrane Collaboration tool for assessing 

risk of bias was used for RCTs. 

 

Statistical analysis  

For descriptive statistics, the average rates and standard deviations (SD) of bone gain 

in height and implant survival were calculated using the data extracted from the 

included studies. Data were analyzed using Excel software (Mac. 2011, Version 

14.0.0; Microsoft). With the objective of determining the effectiveness of sinus floor 

elevation without graft material, studies that compared the techniques with and 

without graft material were included in a pairwise metaanalysis. Only six studies were 

eligible for this meta-analysis. Since the studies used different grafting materials in 

their control groups, the mean difference in the result of each study was divided by 

the standard deviation to obtain the standardized mean difference (SMD), thus 

decreasing heterogeneity and allowing the comparison between studies, as suggested 

by Glass.18 For the continuous outcome (i.e. bone gain), the estimation of the 

intervention effect was expressed as the risk ratio (RR) using the mean and SD values 

of bone gain in millimetres, with a confidence interval (CI) of 95%. For the binary 

outcome (i.e. implant failure), the number of failures and the total number of implants 

placed were used to calculate the SMD with 95% CI. The inverse variance method 

(continuous data) or Mantel–Haenszel method (dichotomous data) was used for the 

random-effects or fixed-effects model. Heterogeneity was assessed using the x2 test, 

and the possible impact on the meta-analysis was quantified via I 2 . I 2 values of 25% 

were classified as representing low heterogeneity, while values of up to 50% and 

≥70% were classified as representing medium and high heterogeneity, respectively.19 

When significant heterogeneity was found (P < 0.10), the results of the random-

effects model were validated. When heterogeneity was low, the fixed effects model 

was considered. The statistical significance level was set at P < 0.05. Data were 

analyzed using Review Manager statistical software. Publication bias was assessed 

graphically via a funnel plot.  

 

RESULTS 

Only 25 full-text were initially selected. Few studies were rejected. (Table 2). Only 

eighteen studies published between 2006 and 2017 were included in this systematic 

review.
2,6,10-24

 A flow diagram of the search and selection process is given in Fig. 1.  

Study characteristics 

Assessments of the risk of bias and quality were conducted using the two analysis 

scales, in accordance with the study design. For CCTs (randomized and non-

randomized), the Cochrane scale was used. Only one study presented a low risk of 

bias
6
 ; the others presented a moderate risk 

26
 or high risk 

25,27-36
 of bias (Table 3).  

Data synthesis and meta-analysis  
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In our study 1034 implants were installed. 26 implants failed, with mean survival rate 

of 97% without grafts, and with the graft, 13 of 213 implants failed, with mean 

survival rate of 94%. Regarding bone height, an average increase of 4.7 ± 1.82 mm 

over an average period of 39.4 months was seen in the sinus elevated without grafting 

material. There was no statistically significant difference between the groups (P = 

0.13), with a RR of 0.55 (95% CI 0.26 to 1.19) (Fig. 2). Regarding the increase in 

bone height, no significant difference between the groups was seen (P = 0.98), with a 

SMD of 0.01 (95% CI 0.42 to 0.44) (Fig. 3).  The funnel plot presented asymmetry 

when bone height was compared between groups, indicating possible publication bias. 

Only Two studies were observed (Fig. 4).
27,36 

TABLE 1. Systematic search strategy (PICOS strategy).  

Population #1 (Partially edentulous[MeSH] OR edentulous[MeSH] OR 

edentulous maxilla) 

Intervention #2 (Maxillary sinus[MeSH] OR sinus floor elevation OR 

sinus membrane elevation OR sinus lift OR maxillary sinus lift OR dental 

implant[MeSH] OR simultaneous implant) 

Comparison #3 (Sinus floor elevation with graft materials vs. sinus floor 

elevation without graft materials) 

Outcomes #4 (Bone gain OR bone height OR dental implant survival OR 

dental implant failure) 

Study design Prospective cohort, retrospective cohort, controlled clinical 

trials, and randomized controlled trials 

Search combination #1 AND #2 AND #3 AND #4  Database search 

Language No restriction 

Electronic databases PubMed/MEDLINE, Cochrane Central Register of 

Controlled Trials, Web of Science, and Embase 

 

 

Table 2. Types of the study, parameters and the Studies excluded. 

Prospective cohort studies 8 

Retrospective cohort studies 5 

Clinical trial 1 

Rct 4 

The number of participants   10-200 

Sinus lifted 749 

Implants placed 1247 

The prosthetic loading period 2-10 months 

Most common complication Schneiderian membrane 

Smoking 5 

Types of grafting material were used:  Autogenous, xenogeneic and synthetic. 

Reason for rejection Authors 

Case report Sani et al. (2008) 

Case series Atef et al. (2014) 

Absence of complete data reported Gabbert et al. (2009) 

Markovic et al. (2016) 
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Duplicate study Nedir et al. (2010) 

Use of membrane Sohn et al. (2008) 

de Oliveira et al. (2013) 

 

Table 3. Assessment of the risk of bias and quality (Cochrane scale). 

 

 

Authors 

(year) 

Adequate 

sequence 

generation 

 

Allocation 

concealment 

 

 

Blinding 

Incomplete 

outcome 

data 

addressed 

Selective 

outcome 

reporting 

Free 

of 

other 

sources 

of bias 

Estimate

d 

potential 

risk of 

bias 

Borges et 

al. 

(2011)
26

 

Yes Yes No Yes Yes Yes Moderate 

Lai et al. 

(2010)
25

 

No Yes No Yes Yes Yes High 

Nedir et al. 

(2013)
27

 

Yes No No Yes Yes Yes High 

Si et al. 

(2013)
6
 

Yes Yes Yes Yes Yes Yes Low 

Nedir et al. 

(2016)
36

 

Yes No No Yes Yes Yes High 

 

Fig. 1. Flow diagram of the screening and selection process (PRISMA format). 
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Fig. 2. Forest plot for the event ‘implant failure’. 

 

 

 

Fig. 3. Forest plot for the event ‘bone gain in height’ (millimetres). 

 

Fig. 4. Funnel plot for the studies reporting the outcome ‘bone gain in height’ (SE, standard error; 

SMD, standard mean differences. 
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DISCUSSION  

The bone formation within the maxillary sinus can be induced by simple lifting of the Schneiderian 

membrane.
2,8–11,28,31,36

 Yet, no consensus has yet been reached long-term success rate. Hence in our study we 

evaluated the effectiveness of sinus lifting with immediate implant placement with/ without the use of 

grafting material. A comprehensive search for studies was performed. There are only few RCTs available 

with this type of the study. We took into account experimental clinical trials, and the various surgical 

techniques.  The OSFE technique proposed by Summers in 1994
41

 is less invasive and more conservative 

and needs a residual bone height ≥4–5 mm for the implant stability.
42 

 Nedir et al. in their study stated a 

mean residual bone height of 2.4 mm.
27,36

 A recent systematic review demonstrated that residual bone ridges 

of <4 mm height negatively predisposed the success of implants placed immediately with sinus lifting by 

OSFE technique.
43 

In our study 5 reported the smoking habit. 
6,10,29,30,34

 Higher implant failure is seen in 

smokers.
44

 Considering studies with the smoking habit may have contributed to confounding factor and may 

have impacted the outcomes in our study. The mean implant survival rate was 97% for mean period of 39.4 

months follow-up. Similar results were seen with the immediate and delayed implant placements.
45

 In the 

studies considered for the analysis only the implants mean survival was considered. The periodontal 

condition was not considered. This may need to be taken into account to know the quality of the survival of 

the implant. No significant changes were seen when the pairwise meta-analysis was done in the survival of 

implants placed in sinuses lifted with or without grafting material. (P = 0.13) the success of the implant 

depend on the remaining bone. 
36,45

 The sinuses with clots helps in the speedy stabilization of the implants. 

This may be attributed to the clots that help in inducing the cytokines and growth factors that act as 

osteoinductive forces and help in implant survival.
6
 In a study done by Mordenfeld et al, the sinuses lifted 

with deproteinized bovine bone or autogenous bone may show even after twenty years ~20% of residual 

grafting particles.
46 

In our analysis we observed that the increase in height of the bone of 4.7±1.82 mm over 

an average 39.4 months of follow-up for sinuses lifted without the presence of grafts. However no 

significant difference was seen with/ without the graft. (P = 0.98)  The implant  success can be dependent on 

the remaining bone tissue,  implant’s length and the habits. The implants length is seen to be proportional 

with the area that creates greater framework between the remaining internal cortical bone and the 

Schneiderian membrane.
25 

In the systematic review done by Pé rez-Mart ı́nez  et al the maxillary sinus lifts 

without the grafts by OSFE were considered.
47

 Only 3.43 mm of the mean gain in residual crestal bone 

height was seen, with the survival rate of implants 95.4%, for a mean follow-up of 10.4 years. This is in 

contrast with our study as the other techniques were not considered in their review.  We observed that the 

perforation of the Schneiderian membrane was the most commonly reported complication. Similar 

observations were made in the studies of Tan et al and Al-Dajani et al.
48,49

 In OSFE transalveolar technique, 

it’s difficult to see the  perforation of the Schneiderian membrane.
41

 The perforation may happen due to the 

roots and septa, along with a thin membrane.
42,49

 Contrary to what is expected the perforation of the 

Schneiderian membrane may not impact the outcome if it is addressed correctly.
49,50 

We observed that there 

were two studies in our analysis that had a publication bias.
27,36

 A funnel plot is a simple scatter plot of the 

intervention effect estimates from individual studies against some measure of each study’s size or 

precision.
13

 In common, the estimated effect is related with the horizontal axis and the sample size to the 

vertical axis. In the study by Nedir et al. the greatest variation between the effect estimates and the sample 

size.
27,36 

There were few limitations in our study like the more observational studies over RCTs that might 

have led to the risk of bias. Few studies had confounding factors of habit like smoking that might have led to 

the deteriorated outcome of the implant.  

 

CONCLUSION 

From our study it can be concluded that the rate of implant success with the sinus lift is high with an average 
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bone height increase of 4.7 mm over an average follow-up period of 39.4 months and the implant survival 

rate of 97%. In our study no significant alteration was found in the amount of bone formation and the 

survival of implants between sinuses lifted with or without grafting material. There was no impact of the 

perforation of the Schneiderian membrane on the implant success. Further studies are advised with larger 

studies and RCTs 
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