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3D printed polyetheretherketone prosthesis for defect reconstruction secondary to en bloc resection of clavicular malignant
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Abstract: [Objective]| To introduce the surgical technique and primary clinical outcomes of 3D printed polyetheretherketone prosthe-

sis for defect reconstruction secondary to en bloc resection of clavicular malignant tumor. [Methods] A total of 5 patients underwent above-
mentioned surgical treatment for clavicular malignancy. The lesion involved the lateral segment of the clavicle in 3 cases, while the medial
segment in 2 cases, with pathological fracture in 2 cases. After computer modeling based on the shape of the clavicle on the healthy side of
the patient, personalized prosthesis and osteotomy guide plate were prepared by 3D printing. The sternoclavicular ligament or acromioclavic-
ular ligament was cut off according to the location of the tumor during the operation, and the osteotomy guide was used to assist the osteotomy
on the other side to remove the tumor segment en bloc. The personalized prosthesis prepared by 3D printing was implanted, and connected
and fixed with the normal clavicle at the reserved end by using locking plates, with reattachment of the sternoclavicular ligament or acromio-
clavicular ligament by anchor sutures. [Results| All the patients were successfully operated on without nerve, vascular injury and other com-
plications, got incisions healed in stage I without infection. The patients were followed up for 2 to 26 months, had the shape and function of
the shoulder recovered well after the operation. No local tumor recurrence was found during the follow—up period, and no obvious rejection
and other complications were observed. [Conclusion] The 3D printed polyetheretherketone prosthesis for defect reconstruction secondary to
en bloc resection of clavicular malignant tumor is a feasible technique, and achieves satisfactory clinical consequences in short—term.
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Figure 1. A 45-year—old male suffered from plasma cell tumor in the lateral segment of the left clavicle. la: Preoperative radiographs
showed osteolytic destruction in the lateral segment of the left clavicle with pathological fracture; 1b: Coronal CT showed bone destruc-
tion and pathological fracture in the lateral segment of the left clavicle with surrounding soft tissue mass; le¢: The 3D printed personalized
PEEK prosthetics, with three—dimensional porous structure in the bone contact parts, and screw tracts for clavicular locking plate and
holes for ligament sutures; 1d: Gross specimens of the en bloc resection of tumor and some surrounding normal tissues; le: After recon-
struction of the defect, the prosthesis was closely connected with the retained clavicle by locking plate, with reattachment of acromiocla-
vicular ligament and coracoclavicular ligament by anchor sutures on the holes designed; 1f: Postoperative anteroposterior radiographs of

the left shoulder showed that the plates and screws were in good position, with anchor at coracoid process and acromion respectively.
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