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Application of three-dimensional printing technology in orthopedics of craniosynostosis
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sity School of Medicine, Shanghai 200127, China

Abstract: Objective To establish the three- dimensional (3D) models of craniosynostosis skull and postoperative skull with
accurately anatomical structures by using 3D printing technology, and to explore the significance of the 3D printing skull
model for the clinical diagnosis and surgical planning. Methods The image date of an eight- month-old child with severe
craniosynostosis were obtained by CT scanning. The DICOM data of CT were imported into Mimics 18.0 software, and the
image reconstruction was conducted for the region of interest, and then, the 3D reconstruction model of the malformed skull
was obtained. After using 3-Matic 10.0 software to simulate the operation for the malformed skull model, the 3D model of the
postoperative skull was obtained. The 3D reconstruction models of the malformed skull and the postoperative skull were saved
in STL format. After the file data were imported into OBJET 260 3D printer, the 3D models of the malformed skull and the
postoperative skull were completed. Results According to operation simulation and operation planning with these two 3D
printing models, the operation was completed successfully, and the child recovered with a perfect head shape after the
operation. Conclusion The 3D printing technology is effective in auxiliary diagnosis and preoperation plan design, providing
an accurate and personalized treatment for patients with craniosynostosis.
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Fig.1 Flow chart of three—dimensional (3D) printing
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Fig.2 3D reconstruction model of the preoperative skull

preoperative skull
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Fig.3 3D model of the postoperative skull

1.4 3DFTENHRAR

1 ER P STLAS 2L = AERBTAIEE 5 A Objet
260 3DATEN R Gerfr, 15 eI = 4R AL 15 16 2 T
EIEER ARG VAL AT ENAE S bR , B Jo T T4 T B[]
JEIFIRATED o AT B9 W5 BT =4S ARBEAL 12 A
7K H 30 min, SRS A TKGEARAE , s SRR, 1
280N T4 BB S5E BN A AN = AR R R B 4T B
o FTENRRME F VeroWhite #4 fig #4 %+ (Acrylonitrile
Butadiene Styren, ABS, Stratasys Ltd) , i)/ 254 Al ik
1 mm DLF HEHERE R 22/ N 1%, AR LK iRl T
EPISTAISA 12 h, I TEMRAUAY S SR A /E 9% 8 ho FTED
Je PR Sk TSR R AL A J5 3k FiAsE R AN 4] 4 B 7

W5 3D ATENRBLRL, TR Rl #EA 7 ot e, T

a: 3D model of the malformed skull

b: 3D model of the postoperative skull
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Fig.4 Printing skull model
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a: Frontal view of CT skull image b: Lateral view of CT skull image
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Fig.5 CT skull images of the child after orthopedics
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