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localization and more stable quantitation for
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I.  INTRODUCTION 
     Respiratory motion, the main factor for
and artifacts in thoracic PET/CT, can cause
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Fig. 1 (a) The XCAT phantom and (b) the r
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Spherical lesions with diameters of 10 mm a
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lung (MRL) and upper right lung (URL) (Fig
to-background ratios (TBR), including 4
respiratory motion of 2 cm, 6:1 and 12:1
motion of 3 cm, were modeled.The noisy 
attenuation modeling were generated and re
different AC maps (CACT, HCTs and IACT
OS-EM algorithm with up to 300 updates. 
 
 
 
 
 

(a)                        (b)                           (c)          
Fig. 2 The noise-free average activity maps with respira
showing the 20 mm thoracic lesion with TBR of 4:1 p
LRL, (c) MRL and (d) URL.  
 
 
 
 
 
 
         CACT                      IACT                     HCT-in       
Fig. 3 Sampled mid-coronal slice of different attenuatio
respiratory motion of 2 cm and 20 mm thoracic lesion pla
 
     For reconstructed PET images with no lesi
the following figures-of-merit were analyzed:
 
(a) Normalized mean square error (NMSE) 

The whole PET reconstructed volume us
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(b) Mutual information (MI) 
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          PETCACT                  PETIACT                  
Fig. 4 Sampled PET reconstructed images w
Red circles and yellow circles indicated the L
respectively. Red arrows indicated the mi
HCTs for AC. Respiratory motion amplitude
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Fig. 5 (a) NMSE and (b) MI results for pha
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Fig. 6 The TBR results for 20 mm lesion located at (a) L
and (d) URL. The standard TBR was 4:1 and respiratory 
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Fig. 7 The TBR results for 20 mm lesion located at (a) LL
and (d) URL. The standard TBR was 8:1 and respiratory 
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Fig. 8.The TBR results for 10 mm lesion located at (a) LL
and (d) URL. The standard TBR was 8:1 and respiratory 
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Fig. 9 The TBR results for 20 mm lesion loca
and (d) URL for a standard TBR of 6:1 and r
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Fig. 10 The TBR results for 20 mm lesion loc
MRL and (d) URL with standard TBR of 12:
cm. 
 
 
 
 
 
 
 
 
 

(a)                                
 
 
 
 
 
 
 
 
                          (c)                                          

                       (b) 

                     (d) 

ated at (a) LLL (b) LRL (c) MRL 
respiratory amplitude of 3 cm. 
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cated at (a) LLL (b) LRL (c) 
:1 and respiratory amplitude of 3 
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                     (d) 



 

Fig. 11 The TBR results for 10 mm lesion located at (a) LLL (b) LRL (c) 
MRL and (d) URL for a standard TBR of 12:1 and respiratory amplitude of 3 
cm. 

IV. CONCLUSION 

In conclusion, the global reconstructed image quality was 
superior for PETCACT/PETIACT. For local lesion detection, 
PETIACT more closely mimicked PETCACT for all simulated 
lesion locations, uptake ratios and sizes, while PETHCT-in 
consistently showed under-estimation and the performance of 
PETHCT-ex depended on the location. The PETHCT deviated 
from PETCACT/PETIACT more for the lower level lesions, 
following by the middle level and upper level lesions. The 
TBRs of 10 mm lesions were more difficult to be recovered 
for all AC maps. IACT works similarly for different lesion 
sizes and uptake ratios. Better lesion localization, more stable 
quantitation and lower dose of IACT for different lesion 
characteristics and respiratory motion amplitudes make it a 
good alternate for AC as compared to conventional 
HCT/CACT, especially in further oncology treatment 
planning.  
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