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Abstract 
Sinus lift techniques were introduced to enable implant 

placement and prosthetic reconstruction of posterior maxilla 

with insufficient alveolar bone. Diminished bone height in the 

posterior maxilla can be modified by grafting the sinus which 

creates adequate bone for implant placement making the 

procedure advantageous for posterior maxillary edentulism even 

in atrophic cases. There are various procedures to reconstruct the 

posterior maxilla. The technique for sinus elevation includes 

crestal osteotome technique and the lateral window technique. It 

also increases the quality of bone, increases primary implant 

stability and decreases implant failure. Sinus lifting enables 

implant placement with improved esthetics and optimal 

function. In this article, based on the evidence of case reports, 

prospective/retrospective studies, RCTs, systematic reviews and 

meta analyses, we had discussed about the sinus lift techniques 

and modifications, graft materials used to augment sinus and 

complications of sinus lift in detail and also reviewed the current 

literature. 
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Introduction 

Maxillary sinus is a pyramidal shaped air cavity located in the maxilla. The sinus opens through the ostium into the middle meatus and 

is lined by schneiderian membrane which is adherent to the underlying bone [1]. It is the largest paranasal sinus containing 12-15 ml of 

air [2]. The walls and the membrane of the sinus are supplied by posterior superior alveolar artery, inferior orbital artery, greater palatine 

and sphenopalatine artery, the branches of maxillary artery [3]. The floor of the sinus extends from the premolar or canine region 

anteriorly to the tuberosity posteriorly with the lowest extension near the first molar area [4]. Inside the sinus, it may be divided into 

multiple compartments by bony septa called Underwoods septa5 which is present in 16-58% [6, 7]. of cases.  

Pneumatization is a physiologic process that occurring in sinuses during the growth period leading to increase in volume. 

Pneumatization of sinus ends at 20 years of age and reaches 5mm inferior to the nasal floor [8-10]. Maxillary sinus pneumatization 

resumes in adults after posterior tooth extraction. This pneumatization occurring after tooth extraction is a type of disuse atrophy and 

reduced bone height due to pneumatization is caused by increase in positive intra antral pressure6and increased osteoclastic activity of 

the periosteum of the schneiderian membrane [7]. 

The vertical bone loss occurring after extraction tends to stabilize slowly at a rate of 0.1 mm which may vary among individuals. This 

variation may be attributed to hormonal imbalances, metabolic factors, inflammation, age and gender.5This type of defect can result in 

improper implant crown ratio by restricting the implant being placed [1]. In order to overcome this issue, sinus lift techniques were 

introduced by Tatum followed by Boyne and James in 1980 enabling implant placement and prosthetic reconstruction. Sinus lift is 

indicated if there is insufficient residual bone height (less than 10 mm) [5], decreased interarch space [11], decreased density of bone [11], 

severely atrophic maxilla and no history of sinus pathosis [5]. Diminished bone height in the posterior maxilla can be modified by 

grafting the sinus which creates adequate bone for implant placement making the procedure advantageous for posterior maxillary 

edentulism even in atrophic cases [5]. It also increases the quality of bone, increases primary implant stability and decreases implant 

failure [12].  

However it has complications like infraorbital nerve injury, incision line opening, membrane perforation, oroantral fistula, graft 

loss/failure, implant migration and implant failure [5]. A three dimensional radiographic analysis like CBCT is essential for planning 

the shape and position of antrostomy and for diagnosis and treatment planning of common sinus pathologies like oroantral 

communication, mucosal thickening, mucous retention cysts and sinus polyps.5 The techniques for sinus elevation includes crestal 

osteotome technique by Summers (1994) and the lateral window technique which are conventional methods followed by the 

modification of these techniques including piezoelectric, ultrasound, balloon elevation, DASK technique and CAD/CAM approach. 

In this article, based on the evidence of case reports, prospective/retrospective studies, RCTs, systematic reviews and meta 

analysis, we shall review the best evidence of sinus lift based on the techniques, graft materials and complications. 
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Compilation of case reports, prospective/retrospective studies, RCTS and systematic reviews & meta analyses 

 
Table 1 

 

Systematic Reviews And Meta Analysis 

S 

no 
Author Year Objective of the review 

Total 

articles 

selected 

Articles that 

met the 

inclusion 

criteria 

Follow up of 

all articles 

Type of implant 

(placement/ brand/ 

size) 

Conclusion 

1 

Tan WC et al. 
[13] 

 

2008 

To assess the implant survival rates 

placed using transalveolar sinus lift 

technique 

849 19 3.1 years 
ITI, Osseotite, Astra 

Tech, Dentsply etc 

The survival rate of implants for 3 years using 

transalveolar technique was 92.8% which decreases 

with decreasing alveolar bone height. 

2 
Pjetursson et 

al. [14] 2008 

To assess the implant survival rates 

placed using lateral window sinus 

lift technique 

839 48 3 years 
ITI, Branemark, Astra 

Tech etc 

The survival rate of implants for 3 years using lateral 

window technique was 90.1% with a failure rate of 

16.6% (subject based) and 3.5% (implant based) . 

3 
D. Rickert et a 

[l15] 2012 

To assess the implant survival rate 

and bone fraction after sinus lifting 

and to evaluate if the bone fraction 

is affected by the grafting materials 

or growth factors 

1124 12 
6 to 20.2 

months 
NR 

For a healing period of atleast 5 months, bone 

substitutes like Bio-Oss, Bioactive glass or 

coticocancellous pig bone in combination with 

autograft can be used as an alternative for autogenous 

bone alone in maxillary sinus lift. Implant survival 

rate which is a major clinical outcome does not 

change with grafting materials when a sufficient 

healing time is provided. 

4 

Rocio 

Antonaya 

Mira et al. [16] 

(Meta 

analysis) 

2012 

To compare and evaluate the 

variations in the sinus lift with 

osteotomes in terms of increase in 

height, osseointegration period and 

implant success 

NR 11 
6 months to 12 

years 

Immediate implant 

placement (ITI, 

ASTRA) 

Following sinus lift with osteotomes, the gain in bone 

height varied from 2.28 mm and 5.55 mm with the 

most commonly occurring complications being 

membrane perforation and BPPV. The average 

osseointegration period was 4.8 months with a 

success rate of 94.1% for a follow up period of 1 year. 

5 

Jessica 

Cabezas 

Mojon et al. 
[17] 

(Meta 

analysis) 

2012 

To evaluate the implant survival 

rate for various graft materials used 

in sinus augmentation 

NR 16 
6 months to 12 

years 

948 Immediate implant 

placement 

2433 Delayed implant 

placement 

The effects of bone substitutes following sinus 

augmentation are comparable to autologous bone 

when used alone or in combination with them. 

Implant survival rate is higher with roughened 

implants and decreases with simultaneous implant 

placement following sinus lift. 

6 

Fabian 

Duttenhoefer 

et al. [18] 

(Meta 

analysis) 

2013 

To compare and evaluate the 

influence of treatment modalities, 

residual bone height, type of graft, 

type of implant and the use of 

membranes on implant survival 

rate following sinus augmentation 

1960 106 

1 year for most 

studies except 

for one study 

with 11 years 

follow up 

Immediate / Delayed 

implant placement 

No particular treatment modality, graft material and 

residual bone height influences the success of 

implants following sinus lift. However, the use of 

membrane is of major significance for the long term 

success of implant following augmentation. 

7 

Mahmoud Al 

Dajani et al. 
[12] 

2014 

To describe the recent trends in 

sinus lift surgery, their surgical 

advancements, bone grafting and 

implant survival 

8844 37 1 to 3 years NR 

Assessment of pre implant bone quality and quantity 

is necessary in the posterior maxillary region where a 

sinus lift is planned when the residual bone is less than 

10 mm. Depending upon the quantity of bone 
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available, osteotome (more than 5 mm) or lateral 

window (less than 5 mm) technique is chosen and 

augmentation should be done with combination of 

autogenous bone and bone substitutes with maximum 

care to avoid the membrane perforation. 

8 

Ginnady 

Pinchasov et 

al. [19] 

2014 

To assess the bone formation 

within the sinus after sinus lift 

without the use of bone graft 

materials 

2205 19 Atleast one year 
Immediate implant 

placement 

Maxillary sinus lifting without the use of graft 

materials is a reliable technique due to the high 

potential of maxillary sinus to heal and form new 

bone. 

9 

Sara Perez 

Martinez et al. 
[20] 

(Meta 

analysis) 

2015 

To evaluate the treatment outcome 

of indirect sinus lift done without 

the graft materials in terms of bone 

height gained after implant 

placement. 

289 12 
10.43±5.01 

years 
NR 

When the residual bone height is between 5 to 9 mm, 

indirect sinus lifting without bone graft can be used as 

a predictable treatment method with an average gain 

of 3.43±0.09 mm in bone height and survival rate 

ranging between 93.5% to 100%. 

10 

Mick P Kelly 

et al. [21] 

(Meta 

analysis) 

2015 

To evaluate the efficacy of 

recombinant human bone 

morphogenetic protein - 2 (rh BMP 

2) as a graft material for localized 

ridge augmentation and sinus lift 

and associated adverse events. 

10 

6 (ridge 

augmentation) 

4 (sinus lift) 

3 to 9 months NR 

Recombinant human bone morphogenetic protein (rh 

BMP 2) aids in increasing bone height in localized 

ridge augmentation where as it doesn’t produce 

promising results as compared to sinus augmentation. 

11 

Guo Hao Lin 

et al. [22] 

(Meta 

analysis) 

2015 

To compare and evaluate the effect 

of recombinant human bone 

morphogenetic protein 2(rh BMP 

2) on sinus volumetric and 

histometric changes with 

conventional non biologic bone 

graft materials after sinus 

augmentation. 

815 6 3 to 9 months NR 

rhBMP2 produced comparable clinical and 

histometric results to conventional sinus grafting after 

healing period of 6 to 9 months. Lesser morbidity and 

improved patient reported outcomes are seen with 

rhBMP2 use when compared to autografts. 

12 

 
Silva et al. [23] 2016 

To compare if the sinus lift can be 

done with or without graft material 
1037 16 

6 months to 11 

years 

Nobel biocare, 

Straumann, MIS 

implant,Dentsply etc 

Sinus lift without graft material is possible and 

produces similar results as comparable to sinus lifts 

with grafting and is also cost effective and less time 

consuming. 

13 

Rakshith 

Hedge et al. 
[24] 

2016 

To evaluate the direct sinus lift 

technique without the use of graft 

materials and assess the new bone 

formation, implant survival rate, 

implant stability and 

complications. 

1333 18 6 to 64 months 
Delayed implant 

placement (Astra, ITI) 

Direct sinus lift without graft materials is a viable 

treatment option for posterior maxilla with a bone 

gain of 2.37 to 10 mm and survival rate of 79.9 to 

100% as compared to conventional treatment option. 

14 

Alberto Monje 

et al. [25] 

(Meta 

analysis) 

 

2016 

To assess the patient related factors 

that influence the sinus membrane 

thickness and also to evaluate the 

association between the membrane 

thickness and perforation. 

576 19 NR NR 

Factors such as periodontitis and smoking may 

influence the sinus membrane thickness but the data 

from the meta analysis is inconclusive to find the 

association between membrane thickness and 

membrane damage. 

15 

Francisco 

Correia et al. 
[26] 

2017 
To assess the use of regenerative 

medicine in sinus lift procedures in 

terms of bone gain and implant 

430 18 4 to 78 months 

14 studies- Delayed 

implant placement 

4 studies- immediate 

The use of regenerative techniques in sinus lift aids in 

vital bone formation with residual grafts. 
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osseointegration. implant placement 

16 

V. Moraschini 

et al. [27] 

(Meta 

analysis) 

2017 

To evaluate the efficacy of sinus 

lift with immediate implant 

placement without the use of graft 

materials. 

730 18 39.4 months 

Immediate implant 

placement (Straumann, 

Astra Tech, Osseo 

speed, Nobel biocare, 

Neoss) 

Maxillary sinus lifting with immediate implant 

placement without the use of graft materials results in 

average gain of 4.7 mm in bone height with a high 

success and survival rate of 97%. 

17 

Ronaldo Silva 

Cruz et al. [28] 

(Meta 

analysis) 

2018 

To compare short versus long 

implants for sinus augmentation in 

terms of survival rates, marginal 

bone loss, biologic and prosthetic 

complications 

26 11 9 to 36 months 

Zimmer Biomet, 

Straumann, Dentsply 

Implants, MegaGen and 

Southern Implants 

Lesser biologic complications with comparable 

survival rates and marginal bone loss makes short 

implants as an effective alternative to sinus 

augmentation with long implants, except for the 

increased risk of prosthesis associated mechanical 

failures in short implants. 

18 
Marcelo Parra 

et al. [29] 2018 

To estimate the survival rates of 

implants placed in the maxillary 

posteriors after a graftless sinus lift 

using a lateral window technique 

and to identify the influencing 

factors. 

232 11 12 to 72 months Immediate implants 

Graftless maxillary sinus lift using lateral window 

technique shows high implant survival rate with new 

bone formation, however the exact indication of this 

technique is yet to be discovered. 

19 
Javier Romero 

M et al. [30] 2018 

To compare and evaluate the 

conventional implant placement 

and implant placed after open sinus 

lifting for implant survival, 

marginal bone loss, Periimplant 

clinical parameters and 

complications. 

90 23 6 to 120 months 
(Nobel, Astra, ITI and 

Branemark) 

Implants placed conventionally in native bone is 

comparable to implants placed after sinus 

augmentation in terms of survival rate, marginal bone 

loss and other clinical parameters except for increased 

complications associated with sinus lifting. 

20 
Mingdong 

Yan et al. [31] 2018 

To evaluate the clinical outcomes 

after transalveolar sinus lift 

without the use of graft materials in 

atrophic maxilla. 

2601 18 4 to 120 months 6 to 13 mm in length 

The implant survival rate was 98% in the graftless 

technique with not much significant difference from 

the grafted sinuses making the transalveolar graftless 

sinus lift, a predictable method of treatment. 

21 

 

Mokchech et 

al. [32] 2018 

To compare short implants and 

standard implant placement along 

with sinus lift in terms of clinical 

outcomes, morbidity and patient 

satisfaction. 

480 18 4 to 47 months 

Immediate implant 

placement except 3 

studies (MegaGen 

Implants) 

Short implants are reliable alternative to standard 

implants with sinus lift due to fewer complications, 

comparable survival rates and favorable patient 

reported outcomes. 

22 

Huda Moutez 

Asmael et al. 
[33] 

2018 

To compare and evaluate the antral 

membrane balloon elevation 

technique with transalveolar 

technique in terms of bone gain, 

success rate, survival rate and 

complications. 

5395 10 6 to 23 months 

10 to 17.1 mm in length 

and 3.75 to 6.5 mm in 

diameter (immediate 

implant placement) 

Minimally invasive antral membrane balloon 

elevation technique has the ability to produce ≥ 10 

mm of bone gain comparable to lateral window and 

transalveolar technique in a minimally invasive 

manner. 

23 

E.A. Al 

Moraissi et al. 
[34] 

(Meta 

analysis) 

2018 

To compare and evaluate if 

membrane perforation increases 

the risk of implant failure 

following sinus lift and to assess 

the implant loss in perforated and 

non perforated sinuses. 

480 58 
6 months to 8 

years 
NR 

The risk of implant failure increases with sinus 

membrane perforation with statistically significant 

difference between perforated and non perforated 

sinus in the failure rate. 
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24 

Gian Maria 

Ragucci et al. 
[35] 

2019 

To assess and evaluate the implants 

intruding into the sinus cavity in 

terms of survival rate and 

complications. 

3551 8 52.7 months NR 

Implants intruding into the maxillary sinus without 

sinus augmentation have a high survival rate of 95.6% 

irrespective of the level of implant penetration (less 

\than/ greater than 4 mm). The common 

complications include epistaxis and accumulation of 

debris on the implant surface leading to sinusitis with 

no significant difference in complication rate. 

25 

 

T.C. Nino 

Sandoval et al. 
[36] 

2019 

To evaluate the efficacy of stem 

cells in bone repair following 

maxillary sinus augmentation. 

590 10 
3 months to 3 

years 

Straumann implants, 

Black fix implants etc 

Stem cells do not contribute significantly to implant 

survival rate as well as to efficacy of bone 

regeneration when used for grafting in sinus lift 

procedures. 

26 
Faris Younes 

et al. [37] 2018 

To evaluate the patient reported 

outcomes after sinus lifting by 

lateral window technique. 

2444 11 
Day 1 to 17 

years 
NR 

Pain and edema is the most commonly occurring 

discomfort following sinus lifting with peak intensity 

on the day of surgery or on the first post operative day. 

From this review it was concluded that only moderate 

discomfort is experienced after sinus lifting. 

27 

Holmes 

Ortega- Mejia 

et al. [38] 

2020 

To evaluate the effect of platelet 

concentrate alone and in 

combination with other graft 

materials for sinus augmentation in 

terms of bone formation, bone 

height and clinical outcomes such 

as implant survival and stability. 

132 

(PRF 

alone) 

74 

(PRF+ 

Graft) 

11(PRF alone) 

12(PRF+ Graft) 

6 months to 6 

years (PRF 

alone) 

1 week to 2 

years (PRF+ 

Graft) 

Immediate implant 

placement (PRF alone) 

Delayed implant 

placement (PRF+ Graft) 

There are no strong evidences to confirm the 

beneficial effects of sole use of platelet concentrates 

in sinus augmentation however evidences suggesting 

their favorable outcomes regarding implant survival, 

bone height and bone gain are present. Similarly, 

combined use of PRF with other graft materials does 

not have additional effects but they improve wound 

healing and bone formation. 

28 
V. Apparaju et 

al. [39] 2020 

To compare and evaluate Balloon 

assisted maxillary sinus floor 

augmentation with crestal and 

lateral window approaches in terms 

of complications and bone gain 

after long term follow up. 

73 8 
6 months to 2 

years 

Immediate implant 

placement (except 2 

studies due to 

unavailability of bone) 

Balloon assisted maxillary sinus floor augmentation 

causes lesser membrane perforation and other 

complications with a higher bone gain. 

29 
Yushen meng 

et al. [40] 2020 

To evaluate the efficacy of 

autologous platelet concentrate 

(APC) combined with bone 

grafting for sinus augmentation. 

300 11 4 to 24 months NR 

The use of PRP/ PRF in sinus augmentation had no 

additional effects when combined with 

osteoconductive materials in terms of new bone 

formation and implant stability. But it is also 

advantageous as it aids in reduction of healing time, 

post operative symptoms and time for graft 

maturation allowing for early implant placement. 

30 

Naroa Lozano 

Carrascal et 

al. [41] 

(Meta 

analysis) 

2020 

To compare and evaluate the short 

implants (<8 mm) and long 

implants (>8 mm) placed after 

sinus augmentation in terms of 

survival rate, marginal bone loss 

and complications. 

482 8 1 to 3 years 

Immediate implant 

placement [10 to 15 mm 

in length(long implants) 

and 4 to 6 mm (short 

implants) ] 

Short implants can be successfully used as an 

alternative for sinus augmentation with long implant 

placement with no statistically significant differences 

between them in terms of complications and survival 

rate. However, marginal bone loss is higher in long 

implant group with sinus augmentation. 
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Table 2 
 

Randomized Controlled Trials 

S 

no 
Author Year 

Age of 

the 

patients 

Technique used 

Type of implant 

(placement/ 

brand/ size) 

Type of graft Follow up 
Radiographic 

technique 
Complications Conclusion 

1 
Bettega et 

al. [42] 2009 
Above 18 

years 

Lateral window 

technique 

Delayed implant 

placement (6 

months after 

grafting) 

Iliac crest graft + 

APC on one side 

 

Monobloc 

corticocancellous 

graft on the other 

side 

1 year after 

implant 

placement 

CT Nil 

The use of APC aids in enhancing the bone 

volume but there is no significant 

difference in histologic / mechanical 

characteristics 

2 
Felice P et 

al. [43] 2014 
Above 18 

years 

Lateral window 

technique 

Group A- 

Immediate implant 

Group B- Delayed 

implant after 4 

months 

 

Anorganic bovine 

bone 

5 years after 

loading 
CT 

Group A- 2 complications 

a) Intraoperatory membrane 

perforation 

b) Inability to stabilize an 

implant 

Group B- 1 complication 

a) Graft failure 

Both 1 stage and 2 stage sinus lift produced 

comparable results, but the risk is high for 

one stage when the residual bone is 1 to 3 

mm. 

3 
Trombelli 

L et al. [44] 2014 
Above 18 

years 

Transcrestal sinus 

floor elevation with 

minimally invasive 

smart lift technique 

Immediate implant 

placement 

(Element RC 

Inicell implant) 

Group A – 

Deproteinized 

bovine bone mineral 

Group B – Beta 

tricalcium phosphate 

6 months CT 

Group A – one membrane perforation 

Group B – 4 membrane perforation + 1 

BPPV 

Both DBBM and Beta TCP supports sinus 

lift when done with smart lift technique, 

however differences in clinical outcomes 

and post operative morbidity is yet to be 

found. 

4 
Felice P et 

al. [45] 2015 
Above 18 

years 

Group A- Crestal 

technique 

Group b- short 

implants 

Immediate implant 

Group A- 10 mm or 

longer (cosci 

advanced sinus kit) 

Group B- 5 or 6 

mm long 5(Zimmer 

Biomet) 

Group A- granular 

anorganic bovine 

bone substitute 

Group B- nil 

1 year after 

loading 
CBCT Nil 

Both short implant group and crestal sinus 

lift group produced excellent results with 

no significant differences for a follow up 

period of up to 1 year. Hence the selection 

of technique depends upon the clinician’s 

interest. 

5 

Daniel S 

Thoma et 

al. [46] 

2015 
20 to 75 

years 

Group short (GS)-

No sinus lifting 

Group graft (GG)-

Lateral window 

technique 

Immediate implant 

placement 

GS-Short implants 

(6*4mm) 

GG- Long implants 

(11*4 mm, 13*4 

mm and 15*4 mm) 

GS- No graft 

GG- Particulate 

bovine bone graft 

1 year 
IOPA + OPG + 

CT + CBCT 

GS- a total of 5 complications including 

2 surgical related and 3 abutment related 

like screw fracture, loosening etc 

GG- a total of 12 complications 

including 6 surgically related, 1 buccal 

fistula near incision line, 1 pronounced 

hematoma, 1 mobile implant and 3 

abutment related like loosening. 

 

Short implants for single tooth restoration 

in posterior maxilla are comparable to long 

implants with sinus augmentation and are 

considered better than long implants in 

terms of patient morbidity, treatment time 

and price. 

6 
Elbareki et 

al. [47] 2016 

Group A: 

33-50 

years 

Group B: 

Group A-Balloon 

technique in crestal 

approach 

Group B- Balloon 

Immediate implant 

placement in both 

the groups 

 

Group A- no grafting 

Group B- Biphasic 

calcium phosphate 

6 months CBCT Nil 

Balloon technique for sinus elevation 

without graft material and immediate 

implant placement is a reliable procedure 

with less post operative complications 
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32-53 

years 

technique in crestal 

approach 

Dentium s-clean 

super line implant 

with rounded apex 

(4.4, 5)D/8,10,12 

mm L 

7 
Gastaldi et 

al. [48] 2017 
Above 18 

years 

Group A- Crestal 

technique 

Group b- short 

implants 

Immediate implant 

Group A- 10 mm or 

longer (cosci 

advanced sinus kit) 

Group B- 5 or 6 

mm long (Zimmer 

Biomet) 

Group A- granular 

anorganic bovine 

bone substitute 

Group B- nil 

3 years after 

loading 
CBCT 

Group A- 2 complications 

a) Chipping of composite lining 

of prosthesis 

b) Loosening of prosthesis 

 

Group B- one complication 

a) Peri implant mucositis 

Both short implant group and crestal sinus 

lift group produced excellent results with 

no significant differences for a follow up 

period of up to 3 years. Hence the selection 

of technique depends upon the clinician’s 

interest. However the efficacy between the 

techniques is inconclusive. 

8 

Veronika 

Pohl et al. 
[49] 

2017 
20 to 75 

years 

Group short (GS)-

No sinus lifting 

Group graft (GG)-

Lateral window 

technique 

Immediate implant 

placement 

GS-Short implants 

(6*4mm) 

GG- Long implants 

(11*4 mm, 13*4 

mm and 15*4 mm) 

GS- No graft 

GG- Xenograft 
3 years 

IOPA + OPG + 

CT + CBCT 

GS- 8 abutment screw loosening/ 

fracture and 2 decementation of crown 

GG- 2 abutment screw loosening/ 

fracture and 1 decementation of crown 

 

 

Short implants for single tooth restoration 

in posterior maxilla produced comparable 

results to long implants with sinus 

augmentation. 

9 

Waleed 

Fouad et 

al. [50] 

2018 
21 to 61 

years 

Lateral window 

technique 

Immediate implant 

placement 

Group A – no graft 

materials 

Group B – 

Deproteinized 

bovine bone graft 

6 months CT + CBCT Group A- Membrane perforation 

Sinus augmentation with xenograft or 

without graft material is a reliable 

technique, however xenograft group 

produced better results in terms of bone 

height gain, bone density and implant 

stability. 

10 
Josh Whitt 

et al. [51] 
2020 

Atleast 

22 years 

Lateral window 

technique 

(Piezoelectric 

technique) 

Delayed implant 

placement 

Test sinus – Stem 

cell based allograft 

(osteocel plus) 

Control sinus – 

Cortico cancellous 

allograft (alloOss) 

2 years CBCT Nil 

Sinus augmentation with stem cell based 

allograft resulted in higher percentage of 

vital bone in just 4 months as compared to 

allograft. 

 

 
Table 3 

 

Prospective/Retrospective Studies 

S 

No. 
Author Year 

Age of the 

patient 
Technique 

Type of Implant(placement/ 

brand/ size) 

Type of 

graft 

Follow 

up 

Cumulative 

survival rate/ 

success rate 

Radiograph Complication Conclusion 

1 
Hyun suk cha 

et al. [52] 2012 NR 
Lateral window 

technique 

Immediate implant placement 

(Implantium/ 10 & 12 mm in 

length and 3.3, 3.8, 4.3, 4.8 mm 

in diameter) 

Xenograft 

57.1±1

5.6 

years 

98.91% 
IOPA, OPG 

and CT 

35 membrane 

perforation, 16 

implant failure 

Sinus lifting with immediate 

implant placement could be 

considered for the treatment of 

atrophic maxilla with minimum 

residual alveolar bone height 

(RABH) if primary stability could 

be achieved with tapered design of 
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implants. Smoking is a potential 

influencing factor on implant 

failure whereas membrane 

perforation did not influence the 

implant success provided it is 

repaired. 

2 
D. Spinelli et 

al. [53] 2015 54.5 years 

Transcrestal Guided 

Sinus Lift (TGSL) 

technique 

Immediate implant placement 

(10-13* 4 mm/ Nobel Biocare/ 

Nobel Active) 

No grafting 3 years 98.83% 

IOPA, OPG, 

CT and 

CBCT 

1 implant failure 

Transcrestal Guided Sinus Lift 

(TGSL) is a predictable technique 

for sinus lifting without graft 

material. 

3 

Lucian 

Chirila et al. 
[54] 

2016 
45.5±10.1 

years 

Lateral window 

technique 

Immediate implant placement 

(MegaGen/ 10 to 13 mm in 

length and 3.75 to 5.5 mm in 

diameter) 

Xenograft + 

autologous 

bone chips/ 

allograft+ 

autologous 

bone chips/ 

xenograft + 

allograft or 

alloplast 

2 years NR CBCT 

5 maxillary 

sinusitis 

1 membrane 

perforation 

Acute sinusitis can occur as a 

potential complication following 

sinus lift which if not managed 

efficiently can lead to pansinusitis, 

osteomyelitis, and spread of 

infection to infratemporal space, 

orbit etc. Hence care must be taken 

during the procedure not to 

obliterate the ostium impairing the 

sinus clearance. 

4 

Andreas 

Sakkas et al. 
[55] 

2016 
43.1 

±1.55years 

Lateral window 

technique 
Delayed implant placement 

Autograft 

(iliac crest/ 

buccal sinus 

wall) 

1 year NR OPG/ CT 

11 membrane 

perforations, 8 

wound 

dehiscence, 3 

abscesses and 2 

sinusitis 

Membrane perforation during 

sinus lifting does not have a 

negative impact on bone graft and 

dental implants. 

5 
Fulvio Gatti 

et al. [56] 2018 
Above 18 

years 

Crestal approach with 

a special drilling 

system and hydraulic 

pressure [CAS 

(Crestal approach 

sinus) kit] 

Immediate implant placement 

Anorganic 

bovine bone/ 

no grafting if 

the residual 

bone is <2 

mm 

37.3 

months 
NR CBCT, IOPA No complications 

CAS (Crestal approach sinus) kit 

can be considered as a potential 

treatment option for minimally 

invasive crestal sinus surgery. 

6 

J. Lopez 

Quiles et al. 
[57] 

2018 48.6 years 

Crestal approach 

[MIAMBE 

(Minimally invasive 

antral membrane 

balloon elevation) 

technique] 

Delayed implant placement 

(11*4 mm,13*4 mm, 15*4 mm/ 

Astra Tech/ Osseospeed) 

Bio Oss 
15 

months 
94% OPG, CT 

1 membrane 

perforation and 1 

balloon rupture 

inside sinus 

Minimally Invasive Antral 

Membrane Balloon Elevation 

(MIAMBE) technique is a reliable 

option for sinus lifting since it is 

simple, safe and minimally 

invasive. 

7 

Javier 

Romero 

Millan et al. 
[58] 

2018 

Control 

Group-

52.7±12.2 

Study 

Group 1-

54.5±10.6 

Study 

Group 2-

55±9 

Control Group-No 

sinus lifting 

Study groups 1 & 2-

Lateral window 

technique 

Control Group-Conventional 

implant placement 

Study Group 1- Immediate 

implant placement 

Study Group 2- Delayed 

implant placement 

Beta Tri 

calcium 

phosphate 

7±1.9 

years 

Control Group-

89.5% 

Study Group 1-

44% 

Study Group 2-

90.1% 

IOPA, OPG NR 

Conventional implant placement 

and sinus lifting with simultaneous 

and delayed implants produced 

comparable results in terms of 

bone loss, success and survival 

rates except for reduction in graft 

height in the first 12 months which 

stabilized around 5 years. 
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8 
Luigi Barbato 

et al. [59] 2018 
55.4±8.1 

years 

Lateral window 

technique 

Delayed implant placement (8-

12 mm length/ 3.8-4.8 mm 

diameter) 

Allograft/ 

Xenograft 

6±1.8 

years 
77% 

CBCT/ CT, 

OPG 

12 graft infection, 

3 graft failures, 19 

implant failures, 4 

periimplantitis. 

Implant failures in grafted sinuses 

are significantly associated with 

the residual bone height and 

smoking habits of the patient. 

9 

Ioannis 

Tilaveridis et 

al. [60] 

2018 58 years 
Lateral window 

technique 

Immediate implant placement (C 

Tech/ 13 mm in length and 4.3 

or 3.5 mm in diameter) 

Mineralized 

cancellous 

bone 

allograft 

3 to 8 

years 
94% OPG, CBCT 

1 membrane 

perforation, 1 post 

op infection, 1 

premature 

exposure of 

healing screw, 1 

implant 

displacement into 

sinus and 1 

implant failure. 

Mineralized cancellous human 

bone allograft can be used a sole 

material successfully for cases 

having inadequate residual bone 

and poor primary stability. 

10 

Pulkit 

Khandelwal 

et al. [61] 

2020 46.93 years 

Lateral window 

technique 

(Piezoelectric 

technique) 

Immediate implant placement 

Bioactive 

synthetic 

calcium 

phosphor 

silicate graft 

9 

months 
96.3% CBCT 1 implant failure 

Single stage sinus augmentation is 

a predictable treatment for patients 

with deficient residual alveolar 

height (<5 mm) 

 

 
Table 4 

 

CASE REPORTS 

S 

No 
Author Year 

Age of 

the 

patient 

Technique used 

Type of implant 

(placement/ 

brand/ size) 

Type of graft 
Radiographic 

technique used 
Conclusion 

1 Gray et al. [62] 2001 50 years Lateral window technique 
Delayed implant 

placement 

Surgicel (oxidized 

regenerated cellulose) 
MRI 

Surgicel can be used as a possible bone 

graft substitute for sinus lift. 

2 

Saker et al. [63] 

 

 

2005 41 years Crestal osteotome technique 

Immediate implant 

placement (4.7 

mm D & 13 mm L 
) 

Bio Oss - 

Benign Paroxysmal Positional Vertigo 

(BPPV) may occur following closed 

sinus lift which can be managed by 

medications for motion sickness and 
Epley maneuver 

3 

Tobias K 

Boehm et al. [64] 

 

 

2017 65 years 

1) Lateral window technique 

2) crestal approach (balloon 

technique) for right side and lateral 

window technique for left side which 

was done palatally, after a year due to 
incomplete bone formation 

Immediate 

implants a year 
later 

1) 1:1:1 Mixture of 

cancellous + 

cortical allograft + 
bovine xenograft 

2) Allograft 

CBCT 

Incomplete bone formation can be 

managed by re entry of sinus with with 
successful implant placement. 

4 Karaca et al. [65] 2018 45 years Lateral window technique 

Delayed implant 

placement (5 mm 
D & 10 mm L) 

Autograft (Bone harvested 

from mandibular tori) 
OPG 

Mandibular tori is a reliable site for bone 

graft harvesting with good bone fill and 

lesser complications than other sites for 
harvesting autografts. 
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5 
Yitaf Manor et 

al. [66] 2018 35 years Crestal approach 
Immediate implant 

placement 
- CT and MRI 

Maxillary sinusitis following sinus lift 

should be treated immediately since it 

can cause life threatening condition like 

brain abscess . 

6 
Cristian Adrian 

Ratiu et al. [67] 2018 54 years Lateral window approach (ultrasound) 
Delayed implant 

placement 

Autograft (cortical spongy 

mixture) + inorganic bovine 
bone + PRGF 

CBCT 

Sinus grafting with PRGF and fibrin 

membrane alone can induce bone 

formation favouring dental implant 
insertion. 

7 

Saturnino 

Marco Lupi et 

al. [68] 

2018 52 years 
Lateral window technique 

(Piezosurgery) 
Delayed implant 

placement 
PLGA + Micrograft CBCT 

Autologous micrografts, with minimum 

biological sacrifice and adequate 

regeneration can be used effectively in 

sinus lift. 

8 

Mahmoud 

mudalal et al. 
[69] 

2019 40 years 
Crestal approach 

(endoscope) 

Immediate Implant 

placement 
PRF CBCT 

PESS is a promising method when the 

residual bone height less than 4 mm. 

with minimal invasion, less post 

operative pain and swelling and 
enhanced healing by PRF. 

9 

Raghavendra S 

Medikeri et al. 
[70] 

 

 

2019 47 years Lateral window technique 
Delayed implant 

placement 

Beta tricalcium phosphate + 

PRF 
OPG + CBCT 

A mucocele on appropriate diagnosis 

and careful evaluation is not an absolute 

contraindication for sinus augmentation. 

10 
Hussein S. 

Basma et al. [71] 
2020 58 years 

Lateral window technique 

(Piezoelectric technique) 
Delayed implant 

Deproteinized bovine bone 

substitute 
CBCT 

Elevation of PSA with piezoelectric 

device along with sinus membrane can 

minimize the hemorrhagic 

complications during maxillary sinus 
lift. 
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Discussion  

Sinus lift is used in the absence of insufficient bone for the 

rehabilitation of posterior maxilla. The conventional 

techniques of crestal osteotome and lateral window are 

predictable with implant survival rate of 95.5% and 90.1% 

respectively [14, 16] In spite of high success rates, many other 

techniques have been suggested in the literature. One such 

advantageous technique is the Balloon assisted sinus lifting 

which provides a bone gain of up to 10 mm and can be used 

even without graft materials with immediate implant 

placement [33, 47]. Another minimally invasive technique 

which can be used without graft materials and immediate 

implant \placement is the transcrestal guided sinus lift 

(TGSL) [53]. 

Pertaining to the timing of implant placement, it was found 

that immediate placement of implants along with sinus lifting 

had higher failure rate as compared to delayed placement 

especially if the residual bone height is 1 to 3 mm [17, 43] 

Immediate implant placement in the lateral window 

technique should be considered only if the primary stability 

is achieved [52]. It is advised to place implants in the native 

bone rather than sinus lifting due to higher rate of 

complications.30 However, from the literature it is evident 

that implant placement in the native bone and by lateral 

window sinus augmentation produces comparable results [58]. 

The use of regenerative materials like mesenchymal stem 

cells results in higher percentage of vital bone within 4 

months [51]. Other materials like rhBMP 2 resulted in 

improved patient reported outcomes [22]. The use of platelet 

concentrates for sinus grafting does not have any additional 

effects on bone gain and implant survival [38]. It was found 

that implant survival rate was not affected by the type of graft 

material rather than the healing time provided irrespective of 

the graft material used [15]. Sinus lifting without graft 

materials also produced clinical outcomes similar to the use 

of graft materials with bone gain of 4.7 mm and survival rate 

of 97% [23, 27]. 

As stated earlier, sinus lifting produces a higher rate of 

complications. Pain and edema were the most common.37 

Potential complications occurring during the procedure 

include membrane perforation and BPPV. Thicker sinus 

membranes are prone to perforation and the risk of implant 

failure increases by 2.19 times when the membrane gets 

perforated [25, 34] BPPV occurring during the crestal 

osteotome technique can be avoided by taking adequate 

caution during the procedure [63]. Another important 

complication occurring after the procedure is the acute 

maxillary sinusitis which when left untreated can cause 

potential life threatening complications like brain abscess [66, 

54]. 

 

Conclusion 

Implant placement in posterior maxilla is often challenging 

as the extraction of the first molar results in maxillary sinus 

pneumatization and reduction of alveolar bone height. To 

overcome this limitation, elevation of sinus floor with graft 

placement was attempted by a technique known as Sinus 

Lifting which facilitates implant placement. 

This article reviewed the evidence available for sinus 

augmentation based on the techniques, materials and 

associated complications. 

On analyzing the treatment modalities used for sinus 

augmentation, the approach for sinus membrane elevation is 

determined by the residual alveolar bone height (≥5mm). 

Among the various techniques available, the balloon assisted 

sinus lifting is minimally invasive, safe and simple with less 

intra operative and post operative complications in both 

crestal and lateral window approach. With a wide variety of 

materials available for sinus augmentation ranging from 

autograft to stem cells, sinus lifting without the use of graft 

materials is being the current trend. Sinus lift without graft 

materials is being attempted in both crestal and lateral 

window techniques due to its advantages like minimal time 

consumption and reduced cost. It also produces excellent 

results like 92 to 100 % implant survival rate with bone gain 

up to 10 mm. Pertaining to graft materials, autograft is the 

gold standard as always. However with sufficient healing 

time provided, bone substitutes can be used as an alternative 

with good clinical outcomes. From analyzing the literature 

evidence, the use of platelet concentrates for grafting did not 

produce beneficial effects on implant survival or bone gain. 

The most common intra operative complication during sinus 

lift is the membrane perforation which if managed efficiently 

does not influence the rate of implant survival. Yet another 

potential intra operative complication is hemorrhage which 

can be avoided if appropriate pre operative imaging of AAA 

is done. The common post operative complications include 

pain, swelling and sinusitis. Effective and timely 

management of sinusitis is necessary to avoid further 

potential life threatening complications. 

Alternatives to sinus lifting like angulated and short implants 

are being investigated. Short implants as alternatives for both 

crestal and lateral sinus lifts produced excellent results with 

advantages like lesser complications and lesser time. 

With increasing demand for replacing missing teeth with 

dental implants, knowledge about sinus lifting is essential for 

rehabilitation of posterior maxilla. Thus with appropriate 

selection of case, technique and material, sinus lifting can 

bring a predictable and successful treatment outcomes for 

implants in posterior maxilla. Factors to be considered for 

sinus lifting include clinicians’ skill, patients comfort, time 

and cost for the procedure and graft materials. Evidence 

based approach for planning and execution for sinus lifting is 

mandatory to achieve best treatment outcomes and implant 

success. 

 

References 

1. Raja SV. Management of the posterior maxilla with 

sinus lift: review of techniques. Journal of Oral and 

Maxillofacial Surgery. 2009; 67(8):1730-4. 

2. Chanavaz M. Maxillary sinus: anatomy, physiology, 

surgery, and bonegrafting related to implantology–

eleven years of surgical experience (1979-1990). J. Oral 

Implantol 1990; 16:199-209. 

3. Danesh-Sani SA, Loomer PM, Wallace SS. A 

comprehensive clinical review of maxillary sinus floor 

elevation: anatomy, techniques, biomaterials and 

complications. British Journal of Oral and Maxillofacial 

Surgery. 2016; 54(7):724-3. 

4. Woo I, Le BT. Maxillary sinus floor elevation: review of 

anatomy andtwo techniques. Implant Dent. 2004; 

13:2832. 

5. Kumar AT, Anand U. Maxillary sinus augmentation. 

Journal of the International Clinical Dental Research 

Organization. 2015; 7(3):81. 

6. McGowan DA, Baxter PW, James JA. The maxillary 

sinus and its dental implications. John Wright, 1993. 

7. Irinakis T, Dabuleanu V, Aldahlawi S. Complications 

www.allmultidisciplinaryjournal.com


International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

340 

during maxillary sinus augmentation associated with 

interfering septa: a new classification of septa. The open 

dentistry journal. 2017; 11:140. 

8. Misch CE. Contemporary Implant Dentistry, ed 2. St 

Louis: Mosby, 1999. 

9. Peterson LJ. Contemporary Oral and Maxillofacial 

Surgery, ed 2. St Louis: Mosby, 1993: 465. 

10. Ritter FN. The Paranasal Sinuses- Anatomy and Surgical 

Technique, ed 2. St Louis: Mosby, 1978: 6- 16. 

11. Cohen ES. Atlas of cosmetic and reconstructive 

periodontal surgery. PMPH-USA; 2007. 

12. Al‐Dajani M. Recent trends in sinus lift surgery and their 

clinical implications. Clinical implant dentistry and 

related research. 2016; 18(1):204-12. 

13. Tan WC, Lang NP, Zwahlen M, Pjetursson BE. A 

systematic review of the success of sinus floor elevation 

and survival of implants inserted in combination with 

sinus floor elevation Part II: transalveolar technique. 

Journal of clinical periodontology. 2008; 35:241-54. 

14. Pjetursson BE, Tan WC, Zwahlen M, Lang NP. A 

systematic review of the success of sinus floor elevation 

and survival of implants inserted in combination with 

sinus floor elevation: part I: lateral approach. Journal of 

clinical periodontology. 2008; 35:216-40. 

15. Rickert D, Slater JH, Meijer HJ, Vissink A, Raghoebar 

GM. Maxillary sinus lift with solely autogenous bone 

compared to a combination of autogenous bone and 

growth factors or (solely) bone substitutes. A systematic 

review. International journal of oral and maxillofacial 

surgery. 2012; 41(2):160-7. 

16. Antonaya-Mira R, Barona-Dorado C, Martínez-

Rodríguez N, Cáceres-Madroño E, Martínez-González 

JM. Meta-analysis of the increase in height in maxillary 

sinus elevations with osteotome. Medicina oral, 

patologia oral y cirugia bucal. 2012; 17(1):e146. 

17. Cabezas-Mojón J, Barona-Dorado C, Gómez-Moreno G, 

Fernández-Cáliz F, Martínez-González JM. Meta-

analytic study of implant survival following sinus 

augmentation. Medicina oral, patologia oral y cirugia 

bucal. 2012; 17(1):e135. 

18. Duttenhoefer F, Souren C, Menne D, Emmerich D, 

Schön R, Sauerbier S. Long-term survival of dental 

implants placed in the grafted maxillary sinus: 

systematic review and meta-analysis of treatment 

modalities. PLoS One. 2013; 8(9):e75357. 

19. Pinchasov G, Juodzbalys G. Graft-free sinus 

augmentation procedure: a literature review. Journal of 

oral & maxillofacial research. 2014; 5(1). 

20. Pérez-Martínez S, Martorell-Calatayud L, Peñarrocha-

Oltra D, García-Mira B, Peñarrocha-Diago M. Indirect 

sinus lift without bone graft material: Systematic review 

and meta-analysis. Journal of clinical and experimental 

dentistry. 2015; 7(2):e316. 

21. Kelly MP, Vaughn OL, Anderson PA. Systematic review 

and meta-analysis of recombinant human bone 

morphogenetic protein-2 in localized alveolar ridge and 

maxillary sinus augmentation. J Oral Maxillofac Surg. 

2016; 74(5):928-39. 

22. Lin GH, Lim G, Chan HL, Giannobile WV, Wang HL. 

Recombinant human bone morphogenetic protein 2 

outcomes for maxillary sinus floor augmentation: a 

systematic review and meta‐analysis. Clinical Oral 

Implants Research. 2016; 27(11):1349-59. 

23. Silva LD, de Lima VN, Faverani LP, de Mendonça MR, 

Okamoto R, Pellizzer EP. Maxillary sinus lift surgery-

with or without graft material? A systematic review. Int 

J Oral Maxillofac Surg. 2016; 45(12):1570-1576. doi: 

10.1016/j.ijom.2016.09.023. Epub 2016 Oct 17. PMID: 

27765427. 

24. Hegde R, Prasad K, Shroff KK. Maxillary sinus 

augmentation using sinus membrane elevation without 

grafts - A Systematic Review. J Indian Prosthodont Soc. 

2016; 16(4):317-322. doi: 10.4103/0972-4052.191289. 

PMID: 27746593; PMCID: PMC5062139. 

25. Monje A, Diaz KT, Aranda L, Insua A, Garcia‐Nogales 

A, Wang HL. Schneiderian membrane thickness and 

clinical implications for sinus augmentation: a 

systematic review and meta‐regression analyses. Journal 

of periodontology. 2016; 87(8):888-99. 

26. Correia F, Pozza DH, Gouveia S, Felino A, Faria e 

Almeida R. The applications of regenerative medicine in 

sinus lift procedures: A systematic review. Clinical 

Implant Dentistry and Related Research. 2018; 

20(2):229-42. 

27. Moraschini V, Uzeda MG, Sartoretto SC, Calasans-Maia 

MD. Maxillary sinus floor elevation with simultaneous 

implant placement without grafting materials: a 

systematic review and meta-analysis. International 

journal of oral and maxillofacial surgery. 2017; 

46(5):636-47. 

28. Cruz RS, Lemos CAA, Batista VES, Oliveira HFFE, 

Gomes JML, Pellizzer EP, Verri FR. Short implants 

versus longer implants with maxillary sinus lift. A 

systematic review and meta-analysis. Braz Oral Res. 

2018; 32:e86. doi: 10.1590/1807-3107bor-

2018.vol32.0086. Epub 2018 Sep 13. PMID: 30231176. 

29. Parra M, Atala-Acevedo C, Fariña R, Haidar ZS, Zaror 

C, Olate S. Graftless maxillary sinus lift using lateral 

window approach: a systematic review. Implant 

dentistry. 2018; 27(1):111-8. 

30. Romero-Millán J, Aizcorbe-Vicente J, Peñarrocha-

Diago M, Galindo-Moreno P, Canullo L, Peñarrocha-

Oltra D. Implants in the Posterior Maxilla: Open Sinus 

Lift Versus Conventional Implant Placement. A 

Systematic Review. International Journal of Oral & 

Maxillofacial Implants. 2019; 34(4). 

31. Yan M, Liu R, Bai S, Wang M, Xia H, Chen J. 

Transalveolar sinus floor lift without bone grafting in 

atrophic maxilla: A meta-analysis. Scientific reports. 

2018; 8(1):1-9. 

32. Mokcheh A, Jegham H, Turki S. Short implants as an 

alternative to sinus lift for the rehabilitation of posterior 

maxillary atrophies: Systematic review and meta-

analysis. Journal of stomatology, oral and maxillofacial 

surgery. 2019; 120(1):28-37. 

33. Asmael HM. Is antral membrane balloon elevation truly 

minimally invasive technique in sinus floor elevation 

surgery? A systematic review. International Journal of 

Implant Dentistry. 2018; 4(1):1-8. 

34. Al-Moraissi EA, Alkhutari AS, Abotaleb B, Altairi NH, 

Del Fabbro M. Do osteoconductive bone substitutes 

result in similar bone regeneration for maxillary sinus 

augmentation when compared to osteogenic and 

osteoinductive bone grafts? A systematic review and 

frequentist network meta-analysis. International Journal 

of Oral and Maxillofacial Surgery. 2020; 49(1):107-20. 

35. Ragucci GM, Elnayef B, Suárez-López Del Amo F, 

Wang HL, Hernández-Alfaro F, Gargallo-Albiol J. 

www.allmultidisciplinaryjournal.com


International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

341 

Influence of exposing dental implants into the sinus 

cavity on survival and complications rate: a systematic 

review. Int J Implant Dent. 2019 Feb 5;5(1):6. doi: 

10.1186/s40729-019-0157-7. PMID: 30719578; 

PMCID: PMC6362182. 

36. Niño-Sandoval TC, Vasconcelos BC, Moraes SL, Lemos 

CA, Pellizzer EP. Efficacy of stem cells in maxillary 

sinus floor augmentation: systematic review and meta-

analysis. International journal of oral and maxillofacial 

surgery. 2019; 48(10):1355-66. 

37. Younes F, Eghbali A, Goemaere T, De Bruyckere T, 

Cosyn J. Patient-Reported Outcomes After Lateral Wall 

Sinus Floor Elevation: A Systematic Review. Implant 

Dentistry. 2018; 27(2):236-45. 

38. Ortega-Mejia H, Estrugo-Devesa A, Saka-Herrán C, 

Ayuso-Montero R, López-López J, Velasco-Ortega E. 

Platelet-Rich Plasma in Maxillary Sinus Augmentation: 

Systematic Review. Materials. 2020; 13(3):622. 

39. Apparaju V, Vaddamanu SK, Vyas R, Vishwanath S, 

Gurumurthy V, Kanji MA. Is balloon-assisted maxillary 

sinus floor augmentation before dental implant safe and 

promising? A systematic review and meta-analysis. 

Niger J Clin Pract. 2020; 23(3):275-283. doi: 

10.4103/njcp.njcp_238_19. PMID: 32134023. 

40. Meng Y, Huang X, Wu M, Yang X, Liu Y. The Effect of 

Autologous Platelet Concentrates on Maxillary Sinus 

Augmentation: A Meta-Analysis of Randomized 

Controlled Trials and Systematic Review. BioMed 

Research International, 2020. 

41. Lozano-Carrascal N, Anglada-Bosqued A, Salomó-Coll 

O, Hernández-Alfaro F, Wang HL, Gargallo-Albiol J. 

Short implants (< 8mm) versus longer implants (≥ 8mm) 

with lateral sinus floor augmentation in posterior 

atrophic maxilla: A meta-analysis of RCTs in humans. 

Medicina Oral, Patología Oral y Cirugía Bucal. 2020; 

25(2):e168. 

42. Bettega G, Brun JP, Boutonnat J, Cracowski JL, Quesada 

JL, Hegelhofer H, Drillat P, Richard MJ. Autologous 

platelet concentrates for bone graft enhancement in sinus 

lift procedure. Transfusion. 2009; 49(4):779-85. 

43. Felice P, Pistilli R, Piattelli M, Soardi E, Barausse C, 

Esposito M. 1-stage versus 2-stage lateral sinus lift 

procedures: 1-year post-loading results of a multicentre 

randomised controlled trial. Eur J Oral Implantol. 2014; 

7(1):65-75. 

44. Trombelli L, Franceschetti G, Stacchi C, Minenna L, 

Riccardi O, Di Raimondo R, Rizzi A, Farina R. 

Minimally invasive transcrestal sinus floor elevation 

with deproteinized bovine bone or β‐tricalcium 

phosphate: a multicenter, double‐blind, randomized, 

controlled clinical trial. Journal of Clinical 

Periodontology. 2014; 41(3):311-9. 

45. Felice P, Pistilli R, Barausse C, Bruno V, Trullenque-

Eriksson A, Esposito M. Short implants as an alternative 

to crestal sinus lift: A 1-year multicentre randomised 

controlled trial. Eur J Oral Implantol. 2015; 8(4):375-84. 

46. Thoma DS, Haas R, Tutak M, Garcia A, Schincaglia GP, 

Hämmerle CH. Randomized controlled multicentre 

study comparing short dental implants (6 mm) versus 

longer dental implants (11–15 mm) in combination with 

sinus floor elevation procedures. Part 1: demographics 

and patient‐reported outcomes at 1 year of loading. 

Journal of clinical periodontology. 2015; 42(1):72-80. 

47. Elbareki AA, Darwish SA, Hassan RS. Transcrestal 

sinus lift and implant placement using the sinus balloon 

technique. Alexandria Dental Journal. 2016; 41(3):245-

52. 

48. Gastaldi G, Felice P, Pistilli R, Barausse C, Trullenque-

Eriksson A, Esposito M. Short implants as an alternative 

to crestal sinus lift: a 3-year multicentre randomised 

controlled trial. Eur J Oral Implantol. 2017; 10(4):391-

400. 

49. Pohl V, Thoma DS, Sporniak‐Tutak K, Garcia‐Garcia A, 

Taylor TD, Haas R, Hämmerle CH. Short dental 

implants (6 mm) versus long dental implants (11–15 

mm) in combination with sinus floor elevation 

procedures: 3‐year results from a multicentre, 

randomized, controlled clinical trial. Journal of clinical 

periodontology. 2017; 44(4):438-45. 

50. Fouad W, Osman A, Atef M, Hakam M. Guided 

maxillary sinus floor elevation using deproteinized 

bovine bone versus graftless Schneiderian membrane 

elevation with simultaneous implant placement: 

Randomized clinical trial. Clin Implant Dent Relat Res. 

2018; 20(3):424-433. doi: 10.1111/cid.12601. Epub 

2018 Mar 25. PMID: 29575547. 

51. Whitt J, Al-Sabbagh M, Dawson D, Shehata E, Housley-

Smith M, Tezanos A, Kutkut A. Efficacy of stem cell 

allograft in maxillary sinus bone regeneration: a 

randomized controlled clinical and blinded 

histomorphometric study. International Journal of 

Implant Dentistry. 2020; 6(1):1-0. 

52. Cha HS, Kim A, Nowzari H, Chang HS, Ahn KM. 

Simultaneous sinus lift and implant installation: 

prospective study of consecutive two hundred seventeen 

sinus lift and four hundred sixty‐two implants. Clinical 

implant dentistry and related research. 2014; 16(3):337-

47. 

53. Spinelli D, De Vico G, Condò R, Ottria L, Arcuri C. 

Transcrestal guided sinus lift without grafting materials: 

A 36 months clinical prospective study. ORAL & 

implantology. 2015; 8(2-3):74. 

54. Chirilă L, Rotaru C, Filipov I, Săndulescu M. 

Management of acute maxillary sinusitis after sinus bone 

grafting procedures with simultaneous dental implants 

placement - a retrospective study. BMC Infect Dis. 2016 

Mar 8;16 Suppl 1(Suppl 1):94. doi: 10.1186/s12879-

016-1398-1. PMID: 27169511; PMCID: PMC4896248. 

55. Sakkas A, Konstantinidis I, Winter K, Schramm A, 

Wilde F. Effect of Schneiderian membrane perforation 

on sinus lift graft outcome using two different donor 

sites: a retrospective study of 105 maxillary sinus 

elevation procedures. GMS Interdiscip Plast Reconstr 

Surg DGPW. 2016; 2;5:Doc11. doi: 

10.3205/iprs000090. PMID: 26955510; PMCID: 

PMC4776049. 

56. Gatti F, Gatti C, Tallarico M, Tommasato G, Meloni SM, 

Chiapasco M. Maxillary Sinus Membrane Elevation 

Using a Special Drilling System and Hydraulic Pressure: 

A 2-Year Prospective Cohort Study. Int J Periodontics 

Restorative Dent. 2018; 38(4):593-599. doi: 

10.11607/prd.3403. PMID: 29889923. 

57. López-Quiles J, Melero-Alarcón C, Cano-Duran JA, 

Sánchez-Martínez-Sauceda EI, Ortega R. Maxillary 

sinus balloon lifting and deferred implantation of 50 

osseointegrated implants: a prospective, observational, 

non-controlled study. International journal of oral and 

maxillofacial surgery. 2018; 47(10):1343-9. 

www.allmultidisciplinaryjournal.com


International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

342 

58. Romero-Millán J, Hernández-Alfaro F, Peñarrocha-

Diago M, Soto-Peñaloza D, Peñarrocha-Oltra D, 

Peñarrocha-Diago M. Simultaneous and delayed direct 

sinus lift versus conventional implants: Retrospective 

study with 5-years minimum follow-up. Medicina oral, 

patologia oral y cirugia bucal. 2018; 23(6):e752. 

59. Barbato L, Baldi N, Gonnelli A, Duvina M, Nieri M, 

Tonelli P. Association of smoking habits and height of 

residual bone on implant survival and success rate in 

lateral sinus lift: a retrospective study. Journal of Oral 

Implantology. 2018; 44(6):432-8. 

60. Tilaveridis I, Lazaridou M, Zouloumis L, 

Dimitrakopoulos I, Tilaveridis V, Tilaveridou S. The use 

of mineralized bone allograft as a single grafting material 

in maxillary sinus lifting with severely atrophied 

alveolar ridge (1–3 mm) and immediately inserted dental 

implants. A 3-up to 8-year retrospective study. Oral and 

maxillofacial surgery. 2018; 22(3):267-73. 

61. Khandelwal P, Dhupar V, Akkara F, Hajira N. Direct 

maxillary sinus floor augmentation and simultaneous 

implant placement for rehabilitation of the severely 

resorbed posterior maxilla: A prospective clinical study. 

Indian Journal of Dental Research. 2020; 31(3):449. 

62. Gray CF, Redpath TW, Bainton R, Smith FW. Magnetic 

resonance imaging assessment of a sinus lift operation 

using reoxidised cellulose (SurgicelR) as graft material. 

Clinical oral implants research. 2001; 12(5):526-30. 

63. Saker M, Ogle O. Benign paroxysmal positional vertigo 

subsequent to sinus lift via closed technique. Journal of 

oral and maxillofacial surgery. 2005; 63(9):1385-7. 

64. Boehm TK. Case report on managing incomplete bone 

formation after bilateral sinus augmentation using a 

palatal approach and a dilating balloon technique. 

International journal of implant dentistry. 2017; 3(1):3. 

65. Karaca IR, Ozturk DN, Akinci HO. Mandibular Torus 

Harvesting for Sinus Augmentation: Two-Year Follow-

Up. Journal of maxillofacial and oral surgery. 2019; 

18(1):61-4. 

66. Manor Y, Garfunkel AA. Brain abscess following dental 

implant placement via crestal sinus lift - a case report. 

Eur J Oral Implantol. 2018; 11(1):113-117. PMID: 

29557405. 

67. Raţiu CA, Zdrîncă MM, Boşca AB, Ruxanda F, Miclăuş 

V, Ilea A. The effect of plasma rich in growth factors in 

bone augmentation after sinus lift complications: a case 

report. Rom J Morphol Embryol. 2018; 59(4):1195-

1203. PMID: 30845301. 

68. Lupi SM, Rodriguez Y Baena A, Todaro C, Ceccarelli 

G, Rodriguez Y Baena R. Maxillary Sinus Lift Using 

Autologous Periosteal Micrografts: A New Regenerative 

Approach and a Case Report of a 3-Year Follow-Up. 

Case Rep Dent. 2018 Jul 24; 2018:3023096. doi: 

10.1155/2018/3023096. PMID: 30140472; PMCID: 

PMC6081519. 

69. Mudalal M, Sun XL, Li X, Fang J, Qi ML, Wang J, Du 

LY, Zhou YM. Minimally invasive endoscopic 

maxillary sinus lifting and immediate implant 

placement: A case report. World J Clin Cases. 2019; 

7(10):1234-1241. doi: 10.12998/wjcc.v7.i10.1234. 

PMID: 31183358; PMCID: PMC6547315. 

70. Medikeri RS, Sinha KA. Sinus Floor Augmentation in 

Presence of Mucocele Eroding Maxillary Sinus Wall: A 

Case Report With 3 Years Follow-Up. Clin Adv 

Periodontics. 2020; 10(2):81-87. doi: 

10.1002/cap.10083. Epub 2019 Nov 15. PMID: 

31657529. 

71. Basma HS, Abou-Arraj RV. Management of a Large 

Artery During Maxillary Sinus Bone Grafting: A Case 

Report. Clin Adv Periodontics, 2020, 28. doi: 

10.1002/cap.10104. Epub ahead of print. PMID: 

32109351.  

www.allmultidisciplinaryjournal.com

