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Combining DCE-MRI and "F-FDG PET/CT for monitoring the efficacy of '*’I seed brachytherapy

in nude mice bearing pancreatic cancer xenografts
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1. Department of Radiology, Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China;
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Abstract: Objective To assess the value of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) and positron
emission tomography-computed tomography with the tracer agent of “fluorine- fluorinedeoxyglucose (“*F-FDG PET/CT) in
evaluating the response of pancreatic cancer xenografts to "I seed brachytherapy. Methods Sixteen nude mice bearing
pancreatic cancer xenografts were randomly treated with I seeds (n=8) or empty seeds (n=8). DCE-MRI and "*F-FDG PET/
CT examinations were performed before and at 10 days after the treatment to assess the therapeutic effect by measuring DCE-
MRI perfusion parameters including the volume transfer constant between blood plasma and extravascular extracellular space
(Kuas), fractional extravascular extracellular space per unit volume of tissue (V.), and the rate constant between extravascular
extracellular space and blood plasma (K.,) and *F-FDG PET/CT parameters including the maximum standardized uptake value
(SUV.x) and mean standardized uptake value (SUV,em) of the tumor. Results Compared with the control group, the mice
treated with "I seed brachytherapy showed significantly decreased K™ (P=0.000), K., (P=0.000), SUV.. (P=0.003) and
SUV e (P=0.001) in the tumor. DCE-MRI perfusion parameters were not correlated with standardized FDG uptake values.
Conclusion DCE-MRI and “F-FDG PET/CT are feasible to monitor the response of pancreatic cancer xenografts to "I seed

brachytherapy. The tumor blood flow and glucose metabolism are probably independent predictors, and DCE-MRI and "F-
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FDG PET/CT can be complementary in assessing the therapeutic effect of brachytherapy.

Keywords: dynamic contrast-enhanced magnetic resonance imaging; positron emission tomography; computed tomography;

pancreatic cancer; xenograft; '*’I seed; brachytherapy
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DCE-MRI: Dynamic contrast-enhanced magnetic resonance imaging; a: The K.... map of pancreatic cancer xenografts showed a

significantly larger tumor volume before I seed brachytherapy (arrow); b: The K., map of pancreatic cancer xenografts showed

significant necrosis within the tumor and peripheral enhancement after I seed brachytherapy (arrow); c: Time- intensity curve

(white line) and perfusion parameters of pancreatic cancer xenografts before *’I seed brachytherapy; d: Time-intensity curve (white

line) and perfusion parameters of pancreatic cancer xenografts after *’I seed brachytherapy
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Fig.1 DCE-MRI in mice receiving I seed brachytherapy for pancreatic cancer xenografts
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Tab.1 Comparison of perfusion parameters and standardized FDG uptake values between I seeds group and control group

Parameter "I seeds group Control group P, P, P;

K 0.000* 0.316
Pre-treatment 2.597+0.421 2.453+0.201 0.403
Post-treatment 1.500+0.241 2.649+0.418 0.000*

Ko 0.009* 0.950
Pre-treatment 2.910+0.857 2.766+0.837 0.739
Post-treatment 1.634+0.312 2.791+0.435 0.000*

Ve 0.954 0.789
Pre-treatment 0.934+0.186 0.934+0.186 1.000
Post-treatment 0.940+0.170 0.958+0.120 0.815

SUVmax 0.000%* 0.223
Pre-treatment 1.525+0.443 1.275+0.337 0.225
Post-treatment 0.247+0.206 1.825+0.994 0.003*

SUVem 0.000* 0.635
Pre-treatment 0.540+0.162 0.508+0.158 0.695
Post-treatment 0.048+0.023 0.544+0.252 0.001*

344

FDG: Fluorinedeoxyglucose; K™*: Volume transfer constant between blood plasma and extravascular extracellular space; K.,: Rate

constant between extravascular extracellular space and blood plasma; V.. Fractional extravascular extracellular space per unit

volume of tissue; SUV....: Maximum standardized uptake value; SUV...: Mean standardized uptake value; *P<0.05; P, : P value

between two groups; Ps : P value between pre- and post-treatment in "I seeds group; P; : P value between pre- and post-treatment

in control group

a: High standardized FDG uptake value of pancreatic cancer xenografts

before "I seed brachytherapy (arrow); b: Significantly decreased

standardized FDG uptake value of pancreatic cancer xenograft after I

seed brachytherapy (arrow)

B2 IR AT IR AR B A “F-FDG PET/CT Bif&
Fig.2 "F-FDG PET/CT in mice receiving I seed

brachytherapy for pancreatic cancer xenografts
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a: The pancreatic cancer xenografts cells were dense without necrosis before 1 seed

brachytherapy; b: The pancreatic cancer xenografts cells decreased with significant necrosis

after I seed brachytherapy.
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Fig.3 Hematoxylin— Eosin staining of pancreatic cancer xenografts in mice receiving '*I

seed brachytherapy
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