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Application of 3D-printed customized prostheses in limb-salvage surgery for

pediatric osteosarcoma of the distal femur: a case series study
QIAN Fusheng, QIN Jiagiang Department of Orthopedics, Affiliated Children’ s Hospital, Chongqing Medical
University, Chongging, China

[Abstract] Objective To evaluate the short-term efficacy of 3D-printed customized prostheses in
limb-salvage surgery for pediatric distal femoral osteosarcoma. Methods A single-center retrospective study
was conducted on the outcomes of 19 eligible children at the Affiliated Children’s Hospital of Chongqing
Medical University from May 2021 to February 2025. Among them, 9 cases were in the epiphysis-preserving
group and received 3D-printed personalized epiphysis-preserving prosthesis implantation; 10 cases were in the
hinge group and underwent 3D-printed individual hinge prosthesis implantation. Their basic clinical data,
perioperative data, and follow-up information were collected and analyzed. Results All the 19 subjected
patients completed the surgeries as preoperatively planned. The knee joint function of the children recovered
well after surgery. In the epiphysis-preserving group, there were 8 males and 1 female, at an average age of
11. 05+2. 75 years. During a follow-up time of 21. 67+15. 87 months, 8 cases obtained disease-free survival,
with a mean Musculoskeletal Tumor Society (MSTS) score of 27. 56+1. 33, and the left 1 case deceased. The
hinge group included 4 males and 6 females, at an age of 10. 12+2. 30 years, and they were followed up for
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22.30+11. 23 months. For the 7 cases with disease-free survival, their MSTS score was 25. 30+2. 21, and the

other 3 cases dead. Conclusion

In the limb salvage treatment of children with osteosarcoma in the distal

femur, 3D-printed personalized prosthesis implantation achieves satisfactory short-term outcome.
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Figure 1 Flowchart of 3D-printed prosthetic manufacturing process
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Figure 2 Gross view of osteosarcoma in the distal femur (A)
and 3D-printed customized epiphysis-preserving

prosthesis (B)
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Figure 3 Schematic diagram of the 3D-printed customized

epiphysis-preserving prosthesis (A) and hinge
prosthesis (B)
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Table 1 Basic information of the subjected patients

D Lesion  Biopsy Stage
No. Uemder A Reat ™ (Agco)
01 Female 10.5 L 0B-0S EP i}
02 Male 10. 6 L 0B-0S EP |
03 Male 11.8 R 0B-0S EP i}
04 Male 9 R 0B-0S EP i}
05 Male 14 R CB-0S EP v
06 Male 11 R 0B-0S EP i}
07 Male 16 L 0OB-0S EP i}
08 Male 10 L 0B-0S EP I
09 Male 6.5 L 0B-0S EP Il
10 Male 11.9 R 0OB-OS  Hinge I
11 Male 10. 8 R OB-OS  Hinge I
12 Female 13.3 | OB-OS  Hinge v
13 Female 5.7 L OB-OS  Hinge I
14 Female 8.3 L CB-OS  Hinge I
15 Male 12.8 1 OB-OS  Hinge m
16  Female 9 R 0OB-0OS  Hinge I
17 Female 9.8 R OB-OS  Hinge v
18 Male 9 1 OB-OS  Hinge v
19 Female 10.7 L FB-OS  Hinge I
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Table 2 Perioperative data and follow-up outcome[xts, M(P,; P,5),n(%)]

Items EP Group(n=9) Hinge Group(n=10)
Preoperative chemotherapy cycles 5(4.00,5.00) 6(5.25,7.00)
Original limb length (mechanical axis)/em 40.09:4. 31 36. 45:6. 54
Osteotomy length/cm 20. 58+3. 45 19. 50+4. 77

Operation duration/min
Intraoperative blood loss/mL

Complications

None 9(100)

Present 0

Oncologic outcomes

Deceased 1(11)
Disease-free survival 8(89)
MSTS score

360(320,360)
400(400, 600)

27.56+1.33

325(300,363)
500(263,800)

8(80.00)
2(20.00)

3(30)
7(70)
25.30+2.21
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Figure 4 Osseointegration at the prosthesis-bone interface in
the epiphysis-preserving cohort (A) and hinge

prosthesis cohort (B) at 2 months postoperatively
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A~D: Preoperative radiographic (A), CT (B), MRI (C), and postoperative radiographic (D) images of a pediatric patient, arrows indicate tumor

location; E and F: Knee function photographs during the final follow-up
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Figure 5 A case of epiphysis-preserving prosthesis implantation

i

A~D: Preoperative radiographic (A), CT (B), MRI (C), and postoperative radiographic (D) images of a pediatric patient, arrows indicate tumor

location; E and F: Knee function photographs during the final follow-up
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Figure 6 A case of hinged prosthesis implantation
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