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Correlation Analysis between Patlak Plot
and DAR using '"C-Methionine PET

Hiroshi Yoshida”, Kyousan Yoshikawa?®
Keiko Imazeki” , Katsuhiko Yoshida" ,
Yoshitaka Uchida” , Kazuo Hatano",
Kimiichi Uno" and Noboru Arimizu"

Seven patients were studied with positron emission
tomography (PET) using ''C-methionine. All had non-
Hodgkin's lymphoma but one, who had Hodgkin's disease.
By assuming a simple three-compartment model for dynamic
data analysis, we used the graphic method proposed by
Patlak et al., where Ki (K2K3/(K1+K3)) was compared
with DAR (differential absorption ratio) . Trichloroacetate
was added to each plasma sample, and the activity of the
acid-soluble fraction was counted to eliminate the influence
of the protein-bound fraction of injected activity. Patlak data
plots, using this acid-soluble fraction as an input factor,
showed good linearity over the time of data collection. All
tumors showed clear ""C-methionine accumulation. Tumor
activity reached almost a plateau within 10 min and was kept
at the same level for at least 30 min. Ki and DAR were
0.0700.035 and 4.64+1.85 (meantSD), respectively. There
was no apparent correlation between histological type and Ki
or DAR, while the correlation efficient between Ki and DAR
was 0.875. Our conclusion is that DAR will give almost the
same result as dynamic data in the analysis of methionine
metabolism using PET.
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Table Histopathological Findings, Ki and DAR in Seven Patients with Malignant Lymphoma
g
Case Sex Age Histopathology Grading* Localization TLE“‘C”')SiZG Ki DAR
mm
1 M 63 AL i ;;““se intermediate Shj:;’i'r‘]’e' 45x40 0.123 6.94
HD***, mixed _ inguinal " :
2 M 68 cellularity Pt 27x18 0.065 4.46
3 F 49 AL folleular low grade parm e 45x30 0.080 4.78
NHL, diffuse . i el P Al
4 F 56 small cloaved low grade ceivical node 25%x22 0.040 4.50
5 M 61 NHL, diffuse intermediate [y 40x35 0.106 6.96
large sinus
6 M 60 NHLI; rdgiguse intermediate nose 25x25 0.026 2,65
7 F 69 NHLIA:'Q'E”SQ intermediate cervical node 25x22 0.053 2.20
* Diagnosed according to working formulation
## NHL = non-Hodgkin's lymphoma
#++ HD = Hodgkin's disease
015
Y=0.017 X-0.0062
R=0.875
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(B)

Fig.2 Case 5 : non-Hodgkin's lymphoma (intermediate grade), 51 year-old male
(A)The CT scan shows a solid tumor destroying anterior wall of the right maxillary sinus.
(B)PET image shows increased activity of ''C-methionine in the tumor. Increased activity is also cbserved in the parotid glands.
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Fig.3 Case 5 : 49 year-old female. (A) Time-activity curves of "'C.
301 e corrected The solid line represents total ''C activity per gram plasma sample.
. t ted re The broken line represents protein-free ''C activity per gram pro-
251 ERLLL L tein-free plasma sample. (B)Graphic analysis of the dynamic data.
Open circles are derived from total ''C activity per gram plasma
20 sample. Closed circles are derived from protein-free ''C activity per

gram protein-free plasma sample. (C) Time course of tumor DAR
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