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ABSTRACT:
BACKGROUND: Lack of sufficient bone height along maxillary sinus poses significant difficulty for 
placement of implants in edentulous maxillary jaw. Minimally invasive sinus augmentation is an effective 
solution for this problem.
AIM: This study aims to analyse indirect sinus lift procedures done with age and site.
MATERIAL AND METHOD: This study is a retrospective observational study conducted in a 
university hospital Chennai. Data collection was done with the help of the electronic dental record of the 
university- Dental information archiving software (DIAS). It records all patients' data from initial visit to 
last visit chronologically. This was followed by Excel tabulation. Data was analysed using SPSS 
Software. The association of study variables was calculated using Chi Square test. 
RESULTS: Most commonly affected age group was found to be 51-60 years. Most of the participants 
who underwent Indirect sinus lift procedure were females . Most common site where indirect sinus lift is 
done is 26. On association between gender and site of indirect sinus lift, 22.22% males had undergone 
indirect sinus lift in tooth number 26. On association between age groups and site of indirect sinus lift, 
about 14.8% patients of age group 51-60 years had indirect sinus lift in tooth number 26 .
CONCLUSION: Within the limitations of the study, The most common tooth associated with indirect 
sinus lift was found to be tooth number 26 (44.44%) followed by tooth number 16 (27.8%). Most 
common age group to undergo Indirect sinus lift procedure was 51- 60 years.
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INTRODUCTION:
The maxillary sinus (or antrum of Highmore) is a pyramid- shaped air-filled space lying within the 
bilateral maxillary, lateral to the nasal cavity, superior to the maxillary teeth, inferior to the orbital floors, 
and anterior to the infratemporal fossa. It is present at birth and develops until around the age of 14 years. 
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Maxillary sinuses are the largest among paranasal sinuses (1) , with an average of 12.5 mL in volume (2) . 
They are lined by a thin bilaminarmucoperiosteal membrane known as the Schneiderian membrane. It 
comprises a single-cell osteogenic periosteal layer (cambium layer) on the bone side and ciliated 
pseudostratified columnar epithelium (respiratory epithelium) on the lumen side.

Even though pneumatization is a poorly understood physiological process, itself causes the expansion of 
maxillary sinus into the adjacent anatomical structures (3). In addition, there are some factors such as 
heredity, craniofacial configuration, nasal mucous membrane pneumatization, sinus surgeries, bone 
density, air pressure within the sinus and growth hormones may influence the maxillary sinuses 
pneumatization(4,5) . With the advancement of implant dentistry, the most popular and predictable 
modality of replacement of missing teeth is dental implants. But, to achieve better osseointegration after 
placement of an implant there
That fundamental requirement may be compromised in edentulous posterior maxilla in the vertical 
direction due to pneumatization of the maxillary sinus or close proximation of sinus floor to the crestal 
bone.

To overcome that limitation, the sinus lift procedure was invented in the mid-1970s. There onwards, 
several techniques and procedures were introduced into the implant dentistry. The rationale behind all the 
techniques was an elevation of the sinus membrane to create a sub-antral space for increasing the vertical 
bone height. Currently, in order to reconstruct the atrophic maxillae, different bone grafting methods are 
used as autogenous, homogenous and heterogenous grafts, as well as synthetic biomaterials (6,7). The 
accurate diagnosis and a better understanding of bone remodeling at posterior maxilla may be highly 
valuable for precise dental implant therapy. Therefore, proper patient selection can lead to the success of 
the sinus lifting treatments for the deficient posterior maxilla. There are many techniques that are 
available for sinus lifting. The direct method: with lateral antrostomy as a one or two-step procedure 
andThe indirect method: with the osteotome technique with a crestal approach. 

The indirect sinus lift is also called subantral sinus augmentation, subcrestal augmentation (8,9). 
Augmentation of the maxillary sinus was first described by Tatum and published as a clinical study by 
Boyne and James (10) . In the technique described by Tatum access to sinus was through the crest. This 
technique was later replaced with lateral sinus osteotomy which was considered to be more versatile and 
practical (11) .There onwards different techniques such as sinus balloon technique was introduced for 
sinus elevation (12) . Currently, in order to reconstruct the atrophic maxillae, different bone grafting 
methods are used such as autogenous, homogenous and heterogenous grafts (7,13). 

There have been reports of successful bone formation in sinus floor elevation by simply elevating the 
maxillary sinus membrane without the use of adjunctive grafting materials, however these reports do not 
address the height of new bone formation possible using this procedure (13,14). 

The present retrospective study was undertaken to analyse the indirect sinus lift procedure according to 
age and site.  Our team has extensive knowledge and research experience  that has translated into high 
quality publications(15–22)(23)(24–38).

MATERIALS AND METHODS:
Study designs and Study setting 
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The  present  study  was conducted  in a university  setting  (Saveetha dental college and  hospitals, 
Chennai,  India). Thus the data available is of  patients  from  the  same  geographic  location and have 
similar ethnicity.  The  retrospective  study  was carried out  with  the help of  digital  case  records of  27  
patients  who reported  to  the hospital. Ethical clearance to conduct  this study  was obtained from  the  
Scientific  Review  Board  of  the  hospital.  

Sampling 
Data of  27 patients were  reviewed  and then  extracted.  All patients  who underwent indirect sinus lift 
were included in the study . Only relevant data was included  to minimize sampling bias. Simple random  
sampling method was carried  out.  Cross  verification  of  data  for  error  was  done  by  presence  of  
additional reviewers and by  photographic evaluation. Incomplete data collection was excluded from the 
study. 

Data Collection 
A single  calibrated  examiner evaluated  the  digital  case  records of patients  who reported  to  Saveetha  
Dental  College  from June  2020 to  March 2021.  For the  present  study, inclusion  criteria  was data of  
patients who undergo indirect sinus lift . Data obtained were  age, gender and site.  All obtained data  
were  tabulated  into  Microsoft excel documents.

Statistical analysis 
The  collected  data  was tabulated and analysed  with  Statistical Package  for Social Sciences  for 
Windows,  version 20.0  (SPSS  Inc., Vancouver style)  and  results  were  obtained. Categorical 
variables were expressed in  frequency  and  percentage. Chi  square test  was used  to  test  association  
between  categorical variables.  Chi square tests  were  carried out  using  age,  gender  as independent  
variables and site of indirect sinus lift as dependent  variables . The statistical  analysis was done by 
pearson  chi  square  test.  P  value<  0.05  was  considered  statistically significant.

RESULTS AND DISCUSSION:

Successful dental implant placement in the non-dentate area of the maxillary posterior region requires 
sufficient training. They pose all challenges that are inherent to this region. The maxilla is made up of 
spongy bone and has one of the least dense bones in the oral cavity (39).Periodontal disease stimulated 
tooth loss causes accentuated bone deficiency, both in height and width by significant resorption of 
alveolar bone. Time period of tooth loss leads to absence of continuous bone stimulation that was earlier 
provided by dentition. Bone remodeling in the region is further complicated by post extraction bone 
resorption, pneumatization of maxillary sinuses, and poor quality of residual alveolar bone (40) .

About 29.63% of patients who underwent indirect sinus lift belonged to 51-60 years (figure 1). 51.85% of 
patients who underwent indirect sinus lift were female (figure 2). On the contrary, in a study by Balaji 
more male patients underwent indirect sinus lift (41) . About 25.93% of patients have undergone indirect 
sinus lift in tooth number 26 (figure 3). On association between gender and site of indirect sinus lift, 
22.22% males had undergone indirect sinus lift in tooth number 26 (figure 4).  

On association between gender and site of indirect sinus lift, About 14.8% patients of age group 51-60 
years had indirect sinus lift in tooth number 26 (figure 5). In old age pneumatization becomes more 
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pronounced, the floor of the sinus moves at a more downward position particularly when the  maxillary  
teeth  are  lost (42).

The limitations of the present study are, it is single centered study, it does not represent ethnic groups and 
patient satisfaction is not recorded. In future, this research can be done on a larger population. Patient 
satisfaction could also be recorded.

Figure 1: Bar graph shows the age distribution among the patients who underwent indirect sinus lift. 
About 29.63% of patients belonged to 51-60 years. X axis represents age group and the Y axis denotes 
the percentage of patients who underwent indirect sinus lift.

https://paperpile.com/c/z9Gu8j/f34r
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Figure 2: Bar graph shows the gender of the patients who underwent indirect sinus lift. About 51.85% of 
patients were female . X axis represents the gender and the Y axis denotes the percentage of patients who 
underwent indirect sinus lift.

Figure 3: Bar graph shows the site distribution among the patients who underwent indirect sinus lift. 
About 25.93% of patients have undergone indirect sinus lift in tooth number 26 . X axis represents the 
site and the Y axis denotes the percentage of patients who underwent indirect sinus lift.
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Figure 4: Bar graph showing the association between gender and the site of indirect sinus lift. X axis 
denotes gender and the Y axis denotes the percentage of patients who underwent indirect sinus lift. Blue 
represents tooth number 14, green represents tooth number 15,beige represents tooth number 16, purple 
represents tooth number 24 , yellow represents tooth number 25, red represents tooth number 26 and 
turquoise blue represents tooth number 27 respectively. About 22.22% males had indirect sinus lift in 
tooth number 26. Chi square test which found to be statistically not significant.P value =.580( statistically 
not significant).

Figure 5: Bar graph showing the association between age groups and the site of indirect sinus lift. X axis 
denotes age group and the Y axis denotes the percentage of patients who underwent indirect sinus lift. 
Blue represents tooth number 14, green represents tooth number 15,beige represents tooth number 16, 
purple represents tooth number 24 , yellow represents tooth number 25, red represents tooth number 26 
and turquoise blue represents tooth number 27 respectively. About 14.8% patients of age group 51-60 
years had indirect sinus lift in tooth number 26. Chi square test which found to be statistically not 
significant.P value =.580( statistically not significant).

CONCLUSION:
Within the limitations of the study it can be concluded that the most common tooth associated with 
indirect sinus lift was found to be in tooth number 26 also patients who underwent indirect sinus lift 
procedure belonged to the age group of 51-60 years. As the age progresses maxillary sinus starts  This 
technique of sinus floor elevation has improved various prosthetic options by enabling additional implant 
placement in the maxillary segments which has atrophic ridges and pneumatized sinuses.
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