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Abstract: 
We are proposing a method that uses simultaneous estimation to correct the spillover and motion effects for the image-derived input functions in FDG-PET for small animals. Methods and materials: We collected 20 data sets from 14 Sprague-Dawley rats ranging from 205 to 253 grams. Input functions were measured by a continuous blood sampling and counting system for the first three minutes and 10 manual samples afterwards from tail arteries. Each study included a 10-min transmission and 90-min emission FDG-PET study with 600-800 uCi FDG injected. An image-derived input function was calculated by drawing a volume of interest in the heart cavity for each image set. Another volume of interest was drawn in the myocardium surrounding the cavity. For those two time-activity curves (TACs), we assumed they were both a mixture of the input function, blood TAC, and the tissue TAC. The difference was that the blood TAC was a dominant component in cavity, while tissue TAC was dominant in the myocardium. By assuming that, we estimated simultaneously the input function using an input function model as well as the model parameters of the cavity and myocardium. To validate whether estimation of the input function was reliable, three regions were fitted using both the measured and estimated input function to find the K constant which is proportional to the glucose metabolic rate. Results: The error percentage of K from estimated input function was -6.1 ± 29.6, 3.5 ± 27.4 and 7.6 ± 35.1 (% in mean ± SD) for the myocardium, brain and muscle respectively. In the regression analysis we found that the correlation coefficient is 0.98, 0.96 and 0.94 for myocardium, brain and muscle. The student t-test showed no significance difference in all three types of tissue (p>0.05). Conclusion: A non-invasive method to accurately estimate the input function is developed and the estimated input function can be used to estimate the K constant reliably. 
