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Metal deletion technique (MDT)Metal deletion technique (MDT)
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Metal deletion technique (MDT)Metal deletion technique (MDT)

Use forward projection iteratively to replaceUse forward projection iteratively to replace 
detector measurements that involve metal.
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Cholecystectomy clips: FBPCholecystectomy clips: FBP



Cholecystectomy clips: LICholecystectomy clips: LI



Cholecystectomy clips: MDTCholecystectomy clips: MDT



Embolization coils: FBPEmbolization coils: FBP



Embolization coils: LIEmbolization coils: LI



Embolization coils: MDTEmbolization coils: MDT



Dental fillings: FBPDental fillings: FBP
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Hip replacements: MDTHip replacements: MDT
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Image quality rank (raw data)Image quality rank (raw data)
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Metal artifact reduction from DICOMMetal artifact reduction from DICOM

If raw data is not available it can be simulatedIf raw data is not available, it can be simulated 
by forward projecting DICOM files generated by 

the scannerthe scanner.



Improved image quality (DICOM)Improved image quality (DICOM)

%

80%

ed Small implants

50%

60%

70%

es
 im

pr
ov
e Small implants

Large implants

30%

40%

50%

e 
of
 im

ag
e

10%

20%

er
ce
nt
ag
e

0%
MDT Rubout Rubout plus Wei

Pe

80 slices.  Data from Caroline Golden, Sam Mazin, et al.



Improved diagnosisImproved diagnosis
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Improved diagnosis (DICOM)Improved diagnosis (DICOM)

FBP MDT
 

  

 

Stroke     Aneurysm coil 



Decreased resolution near metalDecreased resolution near metal
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Decreased resolution near metalDecreased resolution near metal
Resolution near a 10 mm metal implant
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ConclusionsConclusions

1 MDT reduces metal artifacts due to Poisson1. MDT reduces metal artifacts due to Poisson 
noise, beam hardening, and motion.

2 MDT has better image quality than other2. MDT has better image quality than other 
techniques (p=0.0005), and may change the 
diagnosisdiagnosis.

3. MDT works on a variety of scans, from hip 
l i ireplacements to moving pacer wires.
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Adaptive detector element sizeAdaptive detector element size
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