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Application of 3-dimensional printing in surgical planning for pediatric retroperitoneal tumor. Duan
Guang-qi' , Wang Xiao', Liu Jie', Tang Rui', Sui Bang-zhi' , Wang Peng®. 1. Department of Pediatric Sur-
gery, Gejishan Hospital, Wannan Medical College, Wuhu 241001, China; 2. Jiangsu Zhouke Medical Device
Technology Co. , Ltd, Nantong 226000, China. Email: duangq453@ sina. com

[ Abstract] Objective To explore the application of 3-dimensional (3D) printing in surgical planning
for pediatric retroperitoneal tumor ( RT) and communication between doctor and patients. Methods From
February 2015 to September 2016, 11 RT children received enhanced computed tomography (CT) scanning of
whole abdomen. The imaging data were saved in DICOM format. 3D model was reconstructed by MIMICS soft-
ware by threshold, region growing morphology operation and multi-layer edition. Meanwhile, the data of model
were sent to 3D printer. Finally the model was used for surgical planning and doctor-patient communications.
Questionnaire was distributed at the same time. Results Clinical 3D models were successfully established by
3D printing. Based upon these models, tumors, adjacent organs and vessels were distinctly delineated. With
the assistance of printing models, 8 cases underwent tumorectomy successfully and another 3 cases opted for
hospital transfer. On average, the questionnaire results of patient satisfaction were higher than before (P <
0.05). And the satisfaction results of surgeon assistants were 9.1 +1.5 points. Conclusion Complex rela-
tionship between tumor and adjacent tissue may be distinctly delineated by 3D printing models. Moreover, this
technique allows for rational individualized surgical planning, improved understanding of disease and better
therapeutic compliance.
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Table 1 Results of correctly answering operative questions
before and after history-knowing in parents of 11
RT children and after during the application of
3D printing model[ n, median( % ) ]
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Table 2  Satisfaction level of 3D tumor modeling for 4
junior physicians (points)

.. MR AFAS HFA
ON TR T
1 10 9 9
2 9 10 9
3 9 9 9
4 10 8 9
S-354y 9.5£1.3 9.2£1.5 9.3£1.1

&3 SLA 1 Polyjet Wit st LN L7534 i HL AL
Table 3  Comparison of two fast prototyping Methods
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Fig.1 Nephroblastoma illustration of 3D model
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