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Purpose 
Streak artifacts appeared on dental and maxillofacial X-ray CT image are mainly caused 

by the existence of metallic prosthetic appliances. These artifacts are observed not only on 
MDCT (multi-detectors row computed tomography) images but also CBCT (cone beam 
computed tomography) images to some extent. And streak artifacts are appeared by the 
existence of not only metallic prosthetic appliances and dental fillings in the oral cavity but 
also surgical aneurysm clips, etc. Due to the development of the CT hardware, the thin slice 
thickness is applied to the CT examination in dento-alveolar region.  

We considered that an artifact-free/intact slice was adjacent to the slice having heavy 
streak artifacts and very similar anatomical structures were depicted on both slices. Since 
they depicted very similar anatomical structures, they were the target of the proposed 
processing in the report. Therefore the maximum likelihood-expectation maximization 
(ML-EM) reconstruction algorithm was applied to MDCT images. After all the processing 
was practically the iterative correction. The aim of the research is to apply the iterative 
correction to the image having heavy streak artifacts and the artifact-free neighboring slice 
for the metal-induced streak artifact reduction.  
 

Methods 
The MDCT examination of the maxillary sinus and maxilla was carried out using 

Somatom^R Plus4 Volume Zoom (Siemens, Germany). Principal exposure parameters were 
as follows; 120kV, 130 effective mAs, 0.5mm in slice thickness. The pixel matrix of each 



slice was 512 x 512. There were severe metal-induced streak artifacts at several tooth 
crowns in maxilla, and then the overlapped regions were invisible (Fig. 1). 

The maximum likelihood-expectation maximization (ML-EM) reconstruction algorithm, 
namely a kind of the statistical reconstruction method, was applied to MDCT images. The 
ML-EM is an iterative restoration method that the approximation between the processed 
image and the original projection data. In the study, using the projection data of the intact 
slice, namely a CT image without significant artifacts, the adjacent slice having heavy 
streak artifacts was processed. Since they depicted very similar anatomical structures, they 
became the target of the proposed processing. Therefore the processing is practically the 
iterative correction. 
 

Results 

  The iterative correction was carried out for fifty times. An MDCT image having heavy 

streak artifacts caused by metallic dental appliances, and processed images at 20th and 50th 

iterations are presented respectively (Fig. 2). Processed images at the initial stage were 

blurred, but clearly some streak artifacts were disappeared according to the iteration. The 

performance of the PC to be used was, CPU: Pentium(R) 4 CPU 2.53GHz and OS: 

Windows XP. The time required for the iteration calculation of 50 times was approximately 

7 min. 

 

Conclusion 

Text The ML-EM algorithm is one of iterative restoration methods to obtain the optimal 

solution. This study indicated that the streak artifacts were mostly reduced by the repeated 

correction. Such the streak artifacts are unavoidable in clinical X-ray CT scanners since the 

analytical image reconstruction, filtered back projection (FPB), is usually applied to 

uncompleted data collections due to the existence of metallic objects, etc. But the iterative 

approximation make possible to reconstruct the CT image using uncompleted projection 

data. 
The CT examination with thin slice thickness is routinely carried out in dento-alveolar 

region. We considered that an artifact-free slice was adjacent to the slice having heavy 
streak artifacts and very similar anatomical structures were depicted on both slices. The 
streak artifact reduction was achieved by the iterative correction using the ML-EM 
reconstruction method. The process of the artifact reduction was presented step-by-step. 
Since an image having heavy metal-induces streak artifacts was processed, still the weak 
artifact remained on the processed image after 50 times iterative corrections. Anatomical 
structures were depicted clearly and accompanied by marginal deviations from the original 
image after the iterative correction method was carried out. 
 



 
Fig. 1. CT images having severe metal-induced streak artifacts at several tooth crowns in 

maxilla 

 

Fig. 2. An MDCT image having heavy streak artifacts and processed images at 20th and 

50th iterations 
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