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[ Abstract] Objective To compare the pre-and post-operative tumor target volume and to examine
the consistency in physical dosimetric parameters of organs at risk ( OAR) following 3D-printed coplanar
template ( 3D-PCT ) -assisted and CT-guided radioactive seed implantation. Methods The 3D-printed
coplanar template was designed using a computer software, and the coordinate system was established where
the center was used as the basis for setting the x axis and y axis. Crosses defining the center of treatment were
drawn on the patient’ s body and matched with the corresponding central point, x axis, and y axis of the
coplanar template. 3D-PCT-assisted and CT-guided radioactive seed implantation was performed based on the
pre-operative plan, and the pre-operative, operative, and post-operative plans were designed to evaluate the
target tumor volume and the normal dose received by the tissues. In addition, dosimetric parameters,
including Dy, ( minimum dose received by 90% of the gross target volume), V., V,s, Vi ( percentage of
GTV that received 100%, 150%, and 200% of the prescribed dose, respectively), minimum peripheral
dose (MPD), conformal index (CI), external index (EI), and homogeneity index (HI) in the pre-
operative and post - operative plans were also assessed and compared using the Wilcoxon test . Results
Fourteen patients treated in our institution from August to October, 2016 were included in this study. The
median age of the patients was 61.5 years, and the median Karnofsky Performance Scale score was 80. A
total of 14 lesions from the 14 patients were treated by seed implantation in the neck (n=4), chest (n=3),
abdomen (n=5), and pelvis (n=2). Of the 14 patients that underwent implantation, 8 had previously
received radiation therapy, and 6 had not received radiation therapy. Dosage optimization was performed for
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all patients during the operation. The median activity of the implanted seeds was 0. 625 mCi (0.55-0.75

mCi,1 Ci=3.7x10" Bq) , and the preoperatively planned median number of needling and implanted seeds

were 9(4-34) and 45.5 (10-162), respectively. However, the actual median number of needling and
implanted seeds were 9.5(4-34) and 45.5(10-162), respectively. Dosimetric analysis showed that there
were no significant changes in tumor volume (P=0.135), Dy (P=0.208), MPD (P=0.104), V,,(P=
0.542), V,5,(P=0.754), V,, (P=0.583), CI (P=0.426), EI (P=0.326), and HI (P=0.952)
after implantation. Conclusions 3D-PCT guidance and dosage optimization can result in good consistency

between pre-and post-operative plans for radioactive seed implantation. 3D-PCT is a convenient and cheap

technique suitable for large-scale clinical application.
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