Nucl Med Mol Imaging
Vol 41, No. 4, Aug 2007

Agryeta o EELERE
Ax1.2 12 1 1 1 3 ==x3 3 1
24T ofnpa'? - ol - U - BuFE - el Zay’  wue’ ojgs

Multiple Linear Analysis for Generating Parametric Images of lrreversible
Radiotracer

Su Jin Kim, MS." Jae Sung Lee, Ph.D.". Won Woo Lee, MD." Yu Kyeong Kim, MD."
Sung-June Jang, MD.!, Kvu Ri Son, MD.’, Hyo-Cheol Kim, MD.,
Jin Wook Chung, MD.’, and Dong Soo Lee, MD.

IDepartments of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea,
Zlnterdisciplz'nary Program in Radiation Applied Life Science, Seoul National University, Seoul, Korea;
3Departmenl of Radiology, Seoul National University College of Medicine, Seoul, Korea

Purpose: Biological parameters can be quantified using dynamic PET data with compartment modeling and
Nonlinear Least Square NLS) estimation. However, the generation of parametric images using the NLS is not
appropriate because of the initial value problem and excessive computation time. In irveversible model, Patlak
graphical analysis (PGA) has been commonly used as an alternative to the NLS method. In PGA, however, the
start time (t*, time where linear phase starts) has to be determined. In this study, we suggest a new Multiple
Linear Analysis for irreversible radiotracer (MLAIR) to estimate fluoride bone influx rate (Kil. Methods: [®FIFluoride
dynamic PET scans was acquired for 60 min in three normal mini-pigs. The plasma input curve was derived using
blood sampling from the femoral artery. Tissue time-activity curves were measured by drawing region of interests
ROIs) on the femur head, vertebra, and muscle. Parametric images of Ki were generated using MLAR and PGA
methods, Result: In ROl analysis, estimated Ki values using MLAIR and PCA method was slightly higher than those
of NLS, but the results of MLAIR and PGA were equivalent. Patlak slopes (Ki) were changed with different t* in low
uptake region. Compared with PGA, the quality of parametric image was considerably improved using new
method. Conclusion: The results showed that the MLAIR was efficient and robust method for the generation of
Ki parametric image from (FFluoride PET. It will be also a good alternative to PGA for the radiotracers with
irreversible three compartment model. (Nucl Med Mol Imaging 2007:41(4317-325)
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Fig. 1. Three-compartment model for (®F)Fluoride is shown in this
figure. Cp and C are radiotracer concentration in arterial

blood and fissue.
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Fig. 3. The time-activity curves in plasma (A) was plotted with
femur head (W), vertebra (ll) and muscle (@) which were fitted
using NLS with unconstrained three compartment model (ks=0).
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Table 1. Estimated 4 (mean+standard deviation) in femur head, vertebra, and muscle using different estimation methods

Ki NLS MLA PGAI0 PGA20 PGA30 PGALD
0.070 0.081 0.078 0.077 0.076 0.071

femur head +£0.009 +0.004 10008 +0.009 +0011 +0017
0.057 0.070 0,068 0.069 0,070 0.081

vertebra +0.007 +0.004 +0.009 +0010 +0.009 +0015
uscle 0002 0.005 0.003 0.004 0.005 0.008

10,003 +0.00] +0.002 +£0.002 +0.00] +0.003

NLS, nonlinear least square; MLAIR, multilinear anaysis for irreversible model; PGA10, Patlak graphical analysis (*:10 min); PGAZ20, Patlak
graphical analysis (*:20 min); PGA30, Patlak graphical analysis (*:30 min); PGA40, Patlak graphical analysis (+:40 min)

A B C D

MLAIR PGA PGA PGA

t* : 10 min t* : 20 min t* 1 30 min

B I VN B Y P,

& 4 = F e = % 3 ey E4 % 5 s W £ 7 £

Fig. 6. Parametric images of Ki were generated from (18F)Fluoride PET data using (A) MLAIR, (B) PGA (1*:10 min), (C) PGA (t*:20 min),
(D) PGA (1*:30 min). A fransverse and coronal view of parametric image are shown in upper figure. Profiles of the 2 lines in parametric
images are shown in lower figure.
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