
Physics “Cases” 

4/20/2017 



Floods and Bars 



What is this? 



Cracked Crystal 



Cracked Crystal 





Bad PMT                        After Tuning 





Energy Correction 

A B 



Energy Correction 

A B 





After New Energy Calibration 



Linearity Correction 

A B 



Bad Linearity Correction 



Bad Linearity Correction 







Det 2 

Corrections Off 



Off-Peak Window 

-10%                          +10% 



30 Mct Flood 
Courtesy of Beth Harkness, Henry Ford Hospital 



30 Mct Flood 
Courtesy of Beth Harkness, Henry Ford Hospital 



200 Mct Raw Flood 
Courtesy of Beth Harkness, Henry Ford Hospital 



100 Mct Tl-201 Flood 
Courtesy of Beth Harkness, Henry Ford Hospital 



Intrinsic Flood with 99mTc 



Intrinsic Flood with 99mTc 

Contamination dripped on detector 

From uniformity source 



67Ga Intrinsic Bars 



67Ga Intrinsic Bars 

Bad Multi-Window Spatial Registration 



 99mTc Extrinsic Flood 



UHR with 57Co 

sheet source 

between heads 

 



HIRES with 57Co 

sheet source 

between heads 

 



HIRES with 57Co 

sheet source 

between heads 

rotated 180o 

 







Dent In Collimator 





Bone Scan - Distance 





Bone Scan - Energy 



99mTc spectra with 15% window 



Scatter 

Not 

Scattered 

Scattered 

Counted 

Scattered 

Not Counted 





Posterior static 

Posterior  



Posterior static 

Posterior  

Radioactive urine contamination 

on the patient’s clothing 





Lung Pacemaker 





Bone Scan with 131I on board 



Ga-67 



Ga-67 with Low-Energy 

Collimator 



Septal Penetration 

No 

Septal 

Penetration 

Septal Penetration 



123I with Different Collimators 

Ultra-High Res                         Med Energy 

Note:  123I has 2-3% high energy photons 

in addition to the 159 keV gamma ray. 



Sinogram 

0o 

 

 

90o 

 

 

 

180o 

 

 

270o 

 

 

 

360o 

One slice, All angles 

One angle, All slices 



Routine Patient QC 

Projection Cine Display 

MIP                                         Cine of Projection Images 

For QC, these are what we want!! 





Routine SPECT QC 

• Planar QC (Floods and bars) 

• Overall evaluation 

– Tomographic phantom 

– Clorox bottle and capillary tube 

 

 
 

Rods (4.8-12.7 mm); Spheres (9.5-31.8 mm) 



Data Spectrum (Jaszczak) Phantom 

Ring artifacts? Number of spheres and rods seen? 



What causes ring artifacts? 



What causes ring artifacts? 

Inadequate uniformity calibration 





Dual Headed Camera 

3/29/10 



Detector 1 

3/29/10 Det 1 



Detector 2 

3/29/10 Det 2 



What is 

wrong 

with this 

brain 

SPECT?  



Inadequate COR Calibration 

Most likely cause of loss os SPECT resolution



What is wrong? 



No attenuation correction            Attenuation Correction 



ACR (Esser) PET Phantom 

Sl 25.  8068 Bq/ml.
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ACR (Esser) PET Phantom 



PET/CT 



Problems with temporal resolution mismatch 

between PET and CT (for atten correction) 

(“Mushroom” Breathing artifacts) 



Banana artifact: misregistration of diaphragm 



Where is this lesion? 



Mis-placed liver lesion 



Is this lesion real? 



Oral contrast in bowel 



What is this? 



Patient Motion 



Thank you! 

 

Questions? 


