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1 INTRODUCTION 

Vinod Rangan3 J Shirisha4 AnushaBL5

Aim / objectives: The aim of this study was to assess the bone quality with density values obtained by cone 

beam computed tomography (CBCT) and to determine the correlation between bone density and primary 

stability of implants using insertion torque values. 

Materials and methods: Twenty Root Form Implants were inserted into individuals with edentulous areas in 

upper and lower jaws in whom rehabilitation with implants was possible. The bone densities of implant 

recipient sites were preoperatively determined by the density value using CBCT. The maximum insertion 

torque value of each implant was recorded manually using a torque wrench with calibrations. Spearman' s 

correlation coefficient was calculated to evaluate the correlations among density values and insertion torque 

values. 

Results: The density values in Hounsfield units ranged from 209.91 to 667.13Hu. The mean density value 

and insertion torque of all implants were 464.69 + 135.74 Hu and 49.0 + 8.20 Nern respectively. There was a 

highly significant correlation statistically between bone density and insertion torque (rs 0.89, P< 0.001). 

Conclusion: The bone density evaluated by CBCT showed a high correlation with the primary stability of the 

implants (insertion torque). Therefore, the use of a CBCT pre-operatively may greatly help the implant 

surgeon in predicting the primary implant stability. Hence CBCT can be used as a predictor diagnostic tool 

for implant success. 
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The success of a dental implant procedure depends on a series of patient 

related as well as procedure dependent parameters, including general 

health conditions, biocompatibility of the implant material, the feature of 

the implant surface, the surgical procedure and quality and quantity of the 

local bone.1 Over the last 10 years, reconstruction with dental implants has

changed considerably. Rather than merely focussing on the tooth to be 

replaced, today's implant practitioner considers a com-plex set 

of interwoven factors before formulating an implant treatment plan.2 

The success of a dental implant relies majorly on both the quality and 

quantity of the bone available for implant placement. 3 Bone density is a key 

factor to take into account the prediction of implant stability.4 

tomography (CBCT), are employed for presurgical and postsurgical ex­

aminations, offering 3D perspectives crucial for assessing bone quality.6 

CBCTs are increasingly being considered essential for optimal implant 

placement, especially in the case of complex reconstructions. 7 The cone

beam configuration is ideal for the maxillofacial region be-cause the 

dimensions of the beam allow for a panoramic view, sparing patients the 

radiation exposure of separate scans of the maxilla and mandible. 8 The 

past two decades have seen continual efforts by manu-facturers, researchers 

and clinicians to improve the success of implant treatment 

outcomes through evaluation in implant designs, materials and clinical 

procedures.9 One such aspect is corelation of available bone density 

with primary implant stability. 

Primary implant stability, referring to immediate stability post­

implantation, is a critical factor in the osseointegration process. Eval­

uation methods like insertion torque tests and resonance frequency 

analysis provide non-invasive insights into local bone quality, guiding 

decisions on immediate loading with prosthetic reconstruction. 

Bone density plays a pivotal role, influencing implant stability, par­

ticularly in the mandible compared to the upper maxilla.5 Misch (2008) used 

computed tomography (CT) to objectively classify bone density into 5 

types based on Hounsefield units (HU). Various imaging tech-niques, 

including computed tomography (CT) and cone-beam computed 

17 

Several studies have explored the correlation between bone density, as 

assessed by CT or CBCT, and primary implant stability. Notably, a study 

by !soda et al. demonstrated a strong correlation between specific CBCT -

evaluated bone quality and primary implant stability. 
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