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Evaluation of Artifacts by Dental Metal Prostheses and
Implants on PET/CT Images: Phantom and Clinical Studies
Young Kag Bahn, Hoon-Hee Park, Hyuk Nam-Koong, Suk Won Cho, Han Sang Lim and Chang Ho Lee

Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System, Seoul, Korea

Purpose: The X-ray attenuation coefficient based on CT images is used for attenuation correction in PET/CT.
The polychromatic X-ray beam can introduce beam-hardening artifact on CT images. The aims of the study were
to evaluate the effect of dental metal prostheses in phantom and patients on apparent tracer activity measured
with PET/CT when using CT attenuation correction. Materials and Methods: 40 normal patients (mean age
54+12) was scanned between Jan and Feb 2010. NEMA(National Electrical Manufactures Association) PET
Phantom™™ (NU 2-1994) was filled with "F-FDG injected into the water that insert implant and metal prostheses
dental cast. Region of interest were drawn in non-artifact region, bright steak artifact region and dark streak
artifact region on the same transaxial CT and PET slices. Patients and phantom with dental metal prostheses and
dental implant were evaluated the change rate of CT Number and SUVpean in PET/CT. A paired #-test was
performed to compare the ratio and the difference of the calculated values. Results: In patients with dental metal
prostheses, SUV nean Was reduced 19.64% (p<0.05) in the non-steak artifact region than the brightstreak artifact
region whereas was increased 90.1% (p>0.05) in the non-steak artifact region than the dark streak artifact region.
In phantom with dental metal prostheses, SUVean was reduced 18.1% (p<0.05) in the non-steak artifact region
than the bright streak artifact region whereas was increased 18.0% (p>0.05) in the non-steak artifact region than
the dark streak artifact region. In patients with dental implant, SUV yean Was increased 19.1% (p<0.05) in the
non-steak artifact region than the bright streak artifact region whereas was increased 96.62% (p>0.05) in the
non-steak artifact region than the dark streak artifact region. In phantom with dental implant, SUV nean Was
increased 14.4% (p<0.05) in the non-steak artifact region than the bright streak artifact region whereas was
increased 7.0% (p>0.05) in the non-steak artifact region than the dark streak artifact region. Conclusion: When
CT is used for attenuation correction in patients with dental metal prostheses, 19.1% reduced SUVpan is
anticipated in the dark streak artifact region on CT images. The dark streak artifacts of CT by dental metal
prostheses may cause false negative finding in PET/CT. We recommend that the non-attenuation corrected PET
images also be evaluated for clinical use. (Korean J Nucl Med Technol 2010;14(2):110-116)
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Fig. 1. NEMA PET Phantom

phantom with air, teflon and source cylinder.

M (NU2-1994) was cylinderical
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Fig. 2. Dental plaster cast with (A) implant and (B) phos-
theses was inserted that sylinderical phantom was filled with
0.35 mCi of "F-FDG was injected water.
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Fig. 3. The regions of interest was drawn to CT artifact image slice of (A) patients, (B) phantom to bright streak artifact region,
dark streak artifact region and back ground region that analyzed CT number and SUV.
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Fig. 4. Box plots of CT number and SUV in patients with implants (A), dental metal prostheses (B). SUV of dark steak artifact
with implant was a slight increase, bright steak artifact was a substantially increased. SUV of dark steak artifact with dental metal
prostheses was decreased, bright steak artifact was a substantially increased.
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Fig. 5. These graphs represent CT number and SUV relation of patients with dental implants (A), patients with dental metal
prostheses (B), phantom with dental implants (C), phantom with dental metal prostheses (D). CT number in the background with
implant was compared to the value of SUV similar or overestimate, bright streak artifact region with prosthesis was considered
overestimate, dark streak artifact region has been underestimated in. With dental metal prostheses was changed SUV more than with

implant, PET images have larger impact on.
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