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Limb Salvage Surgery with Tumor Prosthesis for the Malignant Bone Tumors
Involving the Proximal Femur
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Table 1. Summary of Cases

Case no. Sex*  Age Primary tumor Location Pathologic fracture Implant Complication Patient survival
1 M 66 Osteosarcoma Neck-intertroch + KOTZ® Hematoma CDF
2 M 54 Osteosarcoma Head-subtroch MUTARS® DOD
3 M 66 Osteosarcoma Neck-intertroch + MUTARS® Recurrence DOD
4 M 35 Osteosarcoma Subtroch MUTARS® CDF
5 M 61 Lung ca. Head-intertroch KOTZ® DOD
6 F 51 HCC Intertroch-subtroch KOTZ® Infection AWD
7 F 74 Breast ca. Neck-subtroch + MUTARS® DOD
8 M 42 HCC Intertroch MUTARS® Infection DOD

Dislocation

9 M 84 Lung ca. Neck-subtroch + MUTARS® DOD

10 F 67 RCC Intertroch + MUTARS® AWD
11 F 67 RCC Intertroch + MUTARS® AWD
12 M 63 Lung ca. Intertroch MUTARS® DOD
13 F 49 MPNST Subtroch + MUTARS® Hematoma CDF
14 M 65 Lung ca. Neck-intertroch MUTARS® Recurrence NA

Infection
15 F 56 Colon ca. Neck-intertroch MUTARS® DOD
16 M 59 HCC Neck-subtroch + MUTARS® DOD
17 M 86 MM Intertroch-subtroch + MUTARS® Scrotal swelling AWD
18 M 58 RCC Head-intertroch + MUTARS® AWD
19 M 75 Thyroid ca. Intertroch-subtroch MUTARS® CDF
20 M 84 Prostate ca. Intertroch MUTARS® Scrotal swelling CDF

*F female; M, male; HCC, hepatocellular carcinoma; RCC, renal cell carcinoma; MPNST, malignant spindle cell tumor; MM, multiple myeloma; AWD,
alive with disease; CDF, continuous disease free; DOD, dead of disease; NA, not available.

Figure 1. 58-year-old man with metastatic cancer (A) Pre-operative radiograph of right proximal femur shows irregular osteolytic lesion. (B) Coronal
T2WI MRI of right proximal femur reveals high signal intensity with heterogeneous enhancement. (C) Wide resection and reconstruction with tumor
prosthesis (MUTARS®) was performed.
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Figure 2. Intra-operative photograph shows (A) resected proximal femur
and (B) Implanted tumor prosthesis (MUTARS®) and (C) repaired abductor
tendon using attachment tube.




Table 2. Functional Result (Musculoskeletal Tumor Society Functional

Score)

. . Emotional Walking Total

Case Pain  Function acceptance Support ability Gait %)
1 5 4 5 4 3 4 833
2 4 2 4 1 2 2 500
3 4 4 4 4 4 4 80.0
4 5 4 5 5 4 4 90.0
5 4 2 2 0 1 0 300
6 5 4 5 4 5 5 933
7 4 1 1 0 1 0 233
8 5 2 3 0 2 1 433
9 4 3 3 3 3 3 633
10 4 3 3 4 3 3 667
11 4 3 3 4 3 3 667
12 4 2 3 3 2 2 533
13 4 3 4 1 3 2 56.7
14 5 3 3 3 3 3 667
15 5 4 3 4 4 4 80.0
16 3 2 2 0 1 0 267
17 4 4 4 4 3 4 767
18 5 4 5 5 4 4 90.0
19 5 3 5 4 4 4 833
20 5 4 5 4 4 4 867
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Limb Salvage Surgery with Tumor Prosthesis for the Malignant
Bone Tumors Involving the Proximal Femur
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Purpose: As well as patient survival, the restoration of postoperative function such as ambulation is important in limb salvage opera-
tions for treatment of malignant bone tumors involving the proximal femur. The authors analyzed clinical outcomes of limb salvage
operations using tumor prostheses for metastatic or primary malignant bone tumors in the proximal femur.

Materials and Methods: From February 2005 to January 2014, 20 cases (19 patients) with malignant bone tumor involving the
proximal femur with pain or complicated pathologic fracture were treated with segmental resection and limb salvage operations
with tumor prostheses. Mean age was 63.1 years (range 35-86). Fourteen patients were male and six ones were female. The mean
follow-up period was 20 months (1-94 months). There were 15 cases of metastatic bone tumor, 4 cases of osteosarcoma, and 1 case
of multiple myeloma. The primary tumors of the metastatic bone tumors included 4 lung cancers, 3 hepatocellular carcinomas, and 3
renal cell carcinomas. Other primary tumors were breast cancer, thyroid cancer, colon cancer, prostate cancer, and malignant spindle
cell tumor, each in 1 case. Modular tumor prostheses were used in all cases; (Kotz's® Modular Tumor prosthesis (Howmedica, Ruther-
ford, New Jersey) in 3 cases, MUTARS® proximal femur system (Implantcast, Munster, Germany) in 17 cases). Perioperative pain was
assessed with Visual Analogue Scales (VAS). Postoperative functional outcome was assessed with Musculoskeletal Tumor Society
(MSTS) grading system.

Results: Out of 20 cases (19 patients), 11 cases (10 patients) survived at the last follow-up. Average postoperative survival of the 9
deceased patients was 10.1 months (1-38 months). VAS score improved from pre-operative average of 8.40 (5-10) to 1.35 (0-3) after
operation. Average postoperative MSTS function score was 19.65 (65.50%, 7-28). The associated complications were 2 local recur-
rences, 3 hematomas, 3 infections, 2 scrotal swellings, and 1 dislocation. There was no case of periprosthetic fracture or loosening.
Conclusion: Limb salvage operation with tumor prosthesis is an appropriate treatment for early pain reduction and functional resto-
ration in malignant bone tumors in the proximal femur with pain an/or complicated pathologic fractures.

Key words: proximal femur, malignant bone tumor, limb salvage surgery, tumor prosthesis
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