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_ When metallic prosthetic appliances and dental fillings exist in the oral
cavity, the -appearance of metal-induced streak artifacts is not avoidable in
computed tomography (CT) images. The general objective of this research
work was to reduce the metal-induced streak artifacts using successive
iterative  reconstruction  methed. Maximum  likelihood-expectation
maximization (ML-EM) and ordered subset-expectation maximization
(OS-EM) algorith thms were an analyzed and used m this study. Besides streak
artifact reduction, 3D filtering method and region growing method were
applied to improve image quality. :

Tn Chapter I, d;scmhne of medical imaging was introduced. Among several
medical imaging modalities, X-ray computed tomography was emphatically
introduced from its tom 05nr=amhy mmmpﬂes to its application. Artifacts which
were usually observed on CT images were analyzed and sorted to several
kinds. Although the traditional CT reconstruction method, the fil tered.
back-projection algorithm, had been widely applied, it could not deal with the
loss of portions on projection data which was caused by exiremely high X-ray
absorption coefficients. of. metallic biomaterials. Image reconstruction
algorithms that can use the corrupted projection data were expected.

In Chapter I, regularly used image format, DICOM, was introduced. It is
the abbreviation of digital imaging and communication in medicine. Next, two
medical image displaying software, WTTnage J (Ver.1.421, NTH) and OsiriX
(VCn 4.1.2, OsiriX Fundation, Geneva,; Swit zerland), were introduced. We used

Image J to a_spﬂagr and analyze 2:) images. We used OsiniX to present 3D
‘volume rendering . )

In Chapter HI pr ]ecmon data acquisition on X-ray CT modality was
instructed in detail. ANl the projection data were acquired in 360 directions
with ‘1° intervals in this study. Then, iterative restoration methods as CT
ima 1 ' I"' S-EM, were pro p@-sod The




meezg;&ce validation of oth ML-El and OS-EM algorithm was carried
out on 'Lla ttical images. It can be concluded that almost 300 iterations were
needed to rrecomsmum the pract h

I ical image by ML-EM, while the iteration
Lme% was ab@uv 50 for 0S T\C Tgo;ﬂ_ahm to reconstruct the same image. The

ithout image quality

I Cmaﬁieh- IV, opblmaﬂ iteration of “\/EL-_AM alg@mﬂmm was - tested when
using in' streak artifact reduction. 50 iterations could. reach a best artifact
‘reduction effect. We applied the ML-EM on a seguential CT images to reduce
artifacts using the same artifact-free image’s projection data. For OS-EM
algorithm, the hest parameter combination was proved to be subset = 8 and
"me.lauon— 10.

Tn Chapter V, we proposed the successive iterative reconstruction method
(SIRM) based on the fact that adjacent CT images often depict very similar
anatomical structures on sequential thin-slice images.- We used SIRM for
streak artifact reduction in dento-alveolar region. First the projection data of
the artifact-free slice was obtained. The adjacent slice, which showed weak
artifacts, was processe& using the artifact-free slice’s projection data. Then
theiprojecﬁon data of the newly processed image was obtained and it was used
to reconstruct the next image which contained a litile more artifacts. In this
manner, the processing continued until the heave streak artifact containing
image was processed. Two algorithms were tested in progessing sequential
images for artifact reduction with SIRM. . ' ' ‘

" In’ Cliapter VI, SIRM was clinically applied in streak artifact reduction.
Tmages before and after sagitial split ramus osteotomy opelamm_ (a jaw
deformity case) were processed. The method was also proved to be effectivein
reducing artifacis caused by orthodontic wire, brackets, bone screws or
titanium plates. Caleulation acceleration was realized by gencral purpose
graphic processing unit (GPGPU). :

In Chapter VII, SIRM was applied in cone- beam C'—‘ images for streak
artifact reduction. Besides, 3D filtering method and region growing method
with dilation and erosion were employed for image quality improvement..
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