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Reconstruction of the spinopelvic stability after total en bloc sacrectomy using a 3D -printed sacral
endoprosthesis/WEI Ran, GUO Wei, YANG Rongli, et al/Chinese Journal of Spine and Spinal Cord,
2020, 30(9): 811-819

[Abstract] Objectives: To assess the value of 3D-printed sacral endoprosthesis in reconstruction of spinopel-
vic stability after total en bloc sacrectomy (TES). Methods: 42 patients who underwent TES in our hospital
between January 2015 and December 2018 were retrospectively reviewed. The patients were divided into three
groups according to reconstructive option: an endoprosthesis group (14 patients), a combined reconstruction
group (19 patients) treated with non—endoprosthetic combined reconstruction including anterior spinal column
fixation, and a spinopelvic fixation(SPF) only group(9 patients). Spinopelvic stability(pain and motor function
score), implant survival(IS)(failure rate and survival) and surgical safety(operative time, blood loss and periop-
erative complication rate) in the endoprosthesis group were assessed and compared with those of the other two
groups. Results: The mean overall follow—up period was 33.6+£14.2 months. In the endoprosthesis group, the
mean surgical time and intraoperative hemorrhage was 394.6+128.0min and 3250.0+1711.4ml, respectively. Pe-

rioperative complications occurred in two patients. During the final follow—up, 13 patients could walk without
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aids and 12 patients without using analgesics. Imaging evidence of implant failure was found in 4 patients,
including 2 patients who required reoperation. One of these, who had a local recurrence, underwent reopera-
tion without removing the prosthesis due to the solid bone—endoprosthetic osseointegration. And the endopros-
thesis of the other patient was removed in reoperation. The mean IS was 49.3(95% confidence interval 40.8-
57.9) months. Compared with the other two groups, the endoprosthesis group showed satisfactory spinopelvic
stability and 1S, which were similar to those of combined reconstruction group(pain score, 2.4+0.8 vs 2.3+0.7,
P=0.59; motor function score, 2.4+0.6 vs 2.2+0.7, P=0.44; implant failure rate, 14.3% vs 5.3%, P=0.56; 1S,
49.3 vs 59.4 months, P=0.28) and significantly better than those of SPF group(pain score, 2.4+0.8 vs 1.7x1.0,
P=0.028; motor function score, 2.4+0.6 vs 1.3+0.7, P=0.001; implant failure rate, 14.3% vs 66.7%, P=0.023;
IS, 49.3 vs 28.6 months, P=0.01), with no significantly prolonged operative time, no greater intraoperative
haemorrhage or higher perioperative complication rate. Conclusions: The use of 3D-printed endoprosthesis for
reconstruction after TES provides reliable spinopelvic stability and IS without endangering the surgical safety.
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Figure 1 3D-printed sacral endoprosthesis and plastic trial
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Figure 2 The conventional reconstructive methods after total en bloc sacrectomy a Combined reconstruction including

ASCF b SPF reconstruction(ASCF, anterior spinal column fixation; SPF, spinal pelvic fixation)
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Table 1 The comparison of baseline data between the three reconstructive options
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Table 2 The comparison of spinopelvic stability, implant survival and surgical safety between the three

reconstructive options

K A3 # # 41 Combined reconstruction group

SPFH & 4] SPF group
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Note: *Compared with endoprosthesis group: 95% CI, 95% confidence interval
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Figure 3 Kaplan—Meier curves show differences of implant survival between different reconstructive methods(note: ASCF,

anterior spinal column fixation; SPF, spinal pelvic fixation) Figure 4 A 14-year-old female patient with a sacral
Ewing’s sarcoma/PNET a Preoperative CT showed tumor involvement of the high sacrum b Tumor—bearing sacrum was
resected en bloc and an endoprosthesis implanted ¢ 3 weeks after the operation, X-ray plain film showed that the
prosthesis and internal fixation position were good d 12 months after operation, X-ray showed the prosthesis did not sink
significantly, and the fixation screw did not break or loosen e 12 months after the operation, CT showed the formation of

new bone on the prosthesis—bone interface(arrow)
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