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Background

Cone-beam computed tomography (CBCT) is increasingly being used to image the maxillofacial skeleton in 
three dimensions. However, one limitation of CBCT is that the scatter artifact generated in the presence of 
metallic structures like dental implants and amalgam or post and core fillings cause streaks and scatter 
artifacts that can obliterate the area of interest. Many pre and post processing methods have been tried in the 
past but none of the studies conclusively address this important issue.

Materials and Methods  

This ex-vivo experiment was conducted using a dry human skull. Bone 
level titanium dental implants were placed in varying edentulous 
positions in the anterior and posterior regions of the maxilla and 
mandible to replicate commonly encountered clinical scenarios. The 
implants were held in place using wax.  An impression of the mandibular 
and maxillary arches was made with alginate impression material. A total 
of ten CBCT scans (Table 1) were acquired using the following acquisition 
parameters: 90kV, 10mA and a 360-degrees rotational scan. The field of 
view for all the acquisitions was 80x80cm. For each position of the 
implants, a scan was taken without the alginate impression and a 
separate scan was taken with the wet alginate impression material. A 
scan of the skull with no implants was also acquired and this served as 
the control. 

Table 1 

Scan Placement of Implants

Scan 1 No implant

Scan 2 Implant in mandibular posterior (distal root of tooth 19)

Scan 3 Implant in mandibular posterior (distal root of tooth 19) with alginate impression

Scan 3.1 Implant in mandibular posterior (distal root of tooth 19) with alginate impression after
alginate tray was removed

Scan 4 Implants in mandibular and maxillary posterior (distal roots of teeth 15 and 19)

Scan 5 Implants in mandibular and maxillary posterior (distal roots of teeth 15 and 19) with
alginate impression

Scan 6 Implants in mandibular anterior and posterior (root of tooth 22 and distal root of tooth
19)

Scan 7 Implants in mandibular anterior and posterior (root of tooth 22 and distal root of tooth
19) with alginate impression

Scan 8 Implants in mandibular posterior, maxillary posterior, and mandibular anterior (distal
roots of teeth 19 and 15 and root of tooth 22)

Scan 9 Implants in mandibular posterior, maxillary posterior, and mandibular anterior (distal
roots of teeth 19 and 15 and root of tooth 22) with alginate impression
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Image A  shows CBCT Scan 2, with the implant in the distal root of tooth 19 with no alginate impression. 
Image B  shows CBCT Scan 3,  in which the implant is in the same position as Scan 2 but an alginate impression is 
placed in the mouth before the scan is taken. 

Results
Qualitative Assessment: 
A qualitative assessment of the scatter and its impact on diagnosis was done using a modified Likert scale with 
values between 1 and 4. A dental student and three oral radiologists evaluated the scans. The average Likert scale 
for the scans without the alginate impression was 3.52 and the average score for the scans with the alginate 
impression was 2.64. 

Scoring Criteria: 
1- No alginate artifact 
2- Scatter is minimal and does not affect the scan’s quality of diagnosis 
3- Scatter artifact is present, affects overall scan quality but does not affect the evaluation of the adjacent anatomy 
and diagnosis 
4- Scatter artifact is significant, affects overall scan quality, it is obliterating the adjacent anatomy, and can affect 
diagnosis 

Quantitative Assessment: 
A quantitative assessment of the scatter was done using pixel intensity values (PIV) at the cortical plate 

on the buccal side of the implant and at the most radiopaque area 1 mm to the buccal of the implant. 

The average PIV for the radiopaque region without the alginate impression was 702 and was 946 with 

the alginate impression. The average PIV of the adjacent cortical bone was 1758 without the alginate 
impression and 1309 with the alginate impression. 

Results

Conclusions

To further test this concept, studies with larger sample sizes and in live patients must be done.

Placement of alginate impression material on the teeth in areas with metallic structures during CBCT

acquisition reduces the scatter artifact.


