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Fig. 1. Periosteal osteosarcoma of the humeral shaft shows a juxtacortical mass with periosteal reaction. After wide
excision of the tumor, a resected bone was irradiated and reimplanted. The resection & reconstruction type
was intercalary. Three years seven months after operation, a graft fracture was revealed. Six years six months
after operation, both junctional sites and the fracture site were united completely.
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Fig. 2. 13 year-old male patient. Preoperative radiograph shows osteosarcoma in the proximal tibia. After wide exci-
sion, there was no sufficient residual bone stock to fix the tibial stem firmly. The resected bone was reimplant-
ed after extracoporeal irradiation as rAPC(recycling-Autograft-Prosthesis-Composite). Functiona and radi-
ographic results were excellent in this patient.
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Fig. 3. 16 year-old female patient. Preoperative radiograph shows osteosarcoma in the proximal humerus. After being
irradiated, the resected bone and soft tissue was reconstructed by osteoarticular type. And fibula bone graft
was augmented for junctional union. 13 months after operation, a junctional union was obtained.
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Table 1. Patient’ s characteristics
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Age . . ) Union Fun. Recycling
Case /Sex Diagmosis Site Method complication (Ms) Eval (%) method
1 16/M Osteosarcoma Prox. fibula Fragmentary 7 66.6 |
2 29/M Chondrosarcoma ChondrosarcomaAPC 14 Infection 66.6 |
3 7UM Meta Tumor (RCC) Prox. femur APC ' 76.6 P
4 7/M  Osteosarcoma Distal femur Ostecarticular  * Infection 70 |
5 12/F Osteosarcoma Distal femur APC 12 80 |
6 46/M Multiplamyeloma Pelvis APC ' Nonunion 733 |
7 3UF Osteosarcoma Pelvis APC 10 66.6 P
8 54/M MFH Prox. humerus Osteoarticular 15 56.6 |
9 15/F MFH Prox. humerus APC ' 70 P
10 16/F Osteosarcoma Prox. humerus Osteoarticular 13 66.6 |
11 60/F Chondrosarcoma Pelvis APC 7 433 |
12 13/M Osteosarcoma Prox. humerus Osteoarticular 21 535 |
13 15/F Osteosarcoma Pelvis APC 17 Local recur. 80 P
14 33/M Meta. Tumor (RCC) Pelvis APC Med. migration 70 P
15 60/M Meta. Tumor (Lung ca.) Prox. femur APC 4 50 P
16 71/M Meta. Tumor (Lung ca.) Prox. femur APC ' 50 P
17 48/M Osteosarcoma Distal femur Intercalary ' Nonunion 733 |
18 12/M Osteosarcoma Distal femur APC ' Periprogheticfx. 53.3 |
19 40/M Osteosarcoma Dida prox.femur Ostecarticular  * 50 |
20 63/M Meta. Tumor(SCC) Prox. femur APC ' 56.6 P
21  38/F Liposarcoma Shaft femur Intercalary 10 50 P
22  13/M Osteosarcoma Digtal tibia Ostecarticular  * Infection 63.3 P
23 19/M Osteosarcoma Distal femur Intercalary 12 20 |
24  60/F Meta Tumor Prox. femur APC 9 76.6 |
(Thyroid ca.)
25 51F Mea Tumor(Breastca) Pelvis APC 2 733 P
26 8/F Osteosarcoma Dlstal femur Osteoarticular 96 66.6 |
27 25/M Osteosarcoma Prox. fibula Fragmentary 6 80 |
28 45/M Meta. Tumor Prox. humerus Ostecarticular  * 76.6 |
(Esophageal ca.)
29 49/F Chondrosarcoma Distal femur Fragmentary 5 63.3 |
30 34/M Chondrosarcoma Prox. femur Intercalary 5 63.3 |
31 27/M Osteosarcoma Distal femur Total joint 10 Joint instability 66.6 |
32 63/F Madignant melanoma  Achillestendon Soft tissue ' Local recur. 66.6 |
33 38/F Fibromatosis Ulna Intercalary ' Nonunion 46.6 |
34  44/M Ewing'ssarcoma Pelvis Osteoarticular 9 63.3 |
35 17/M Osteosarcoma Distal femur Total joint 43 Jointindability 56.6 |
36 44/M Osteosarcoma Prox. femur APC ' Nonunion 533 |
37 74/M Osteosarcoma Distal femur Ostecarticular  * Nonunion 50 |
38 15/M Periogtedl Osteosarcoma Shaft humerus  Intercalary 7 66.6 |
39 36/M NHL Prox. tibia Intercalary 12 Infection 60 |
40 69M Osteosarcoma Pelvis APC ' 66.6 I
41 16/M Osteosarcoma Distal femur Total joint 4 Jointinstabiity 63.3 |
42 37/F Osteosarcoma Pelvis APC ' Nonunion 533 |
43 9/M  Osteosarcoma Distal femur Osteoarticular 20  Epiphysea 56.6 |
collapse

— 100 —
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Table 1. Patient’s Characteristics
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Age . . ! Union Fun. Recycling

Cae |ge  Didgmosis Site Method complication (Ms) Eval (%) method

44  14/M Osteosarcoma Calcaneous Osteoarticular 43.3 I

45 32/M Chondrosarcoma Pelvis Osteocarticular 24 60 I

46 58/F Chondrosarcoma Prox. humerus Osteoarticular 29  Pathologic 36.6 I

fracture

47  3UF Meta Tumor Pelvis APC ' 66.6 I
(Stomach ca.)

48 5/F Ewing’'s sarcoma Pelvis Ostecarticular ~ * Nonunion 733 I

49 14/M Osteosarcoma Distal tibia Osteoarticular 8 80 I

50 64/F Extraskeletal Shaft femur Intercalary 33 56.6 P
Osteosarcoma

51 63M Meta Tumor (RCC) Prox. femur both  APC (6/5) 733 I

52 13/M Osteosarcoma Prox. tibia APC ' Epiphyseal 70 I

collapse

53 48/[F Meta Tumor Prox. femur APC ' 63.3 I
(Stomach ca.)

54 62/F Multiplamyeloma Prox. femur APC 15 Nonunion 60 I

55 17/F Osteosarcoma Distal femur Tota joint 9  Jointindability 66.6 I

56 55/M Meta. Tumor (RCC) Spine Ostecarticular  * 80 I

57 67/M Meta. Tumor (RCC) Spine Ostecarticular ~ * 80 I

58 34/F Osteosarcoma Prox. tibia Total joint 9  Jointinstability 80 I

rAPC: recycling autograft-prosthesis-composite, RCC: Renal cell carcinoma, *:Expired or follow-up loss, MFH:
Malignant fibrous hiotiocytoma, SCC: Squamous cell carcinoma, NHL: non-Hodgkin's Lymphoma, I: extracoporeal
irradiation, P: pasteurization
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When do we use the Recycling Autograft in Limb Salvage Surgery?

Jae Do Kim, M.D., JaeHo Jang, M.D., Yool Cho, M.D., Ji Youn Kim, M.D., So Hak Chung, M.D.

Department of Orthopaedic Surgery, Kosin University College of Medicine, Busan, Korea

Purpose: To identify which is the best procedure in recycling autograft according to the
resection & reconstruction type and recycling methods, and so when the recycling autograft is
used in limb salvage surgery.

Materials and Methods: We have treated fifty-eight patients (34 male, 24 female; age range
5 to 74 years, mean age 36.5 years), who had the malignant musculoskeletal tumors, with recy-
cling autograft (47 patients with extracoporeal irradiation, 11 patients with pasteurization) from
December 1995 to February 2006. The resection and reconstruction type was 3 cases with frag-
mentary, 8 intercalary, 23 rAPC (recycling-Autograft-Prosthesis composite), 18 osteoarticular, 5
total joint and 1 soft tissue (achilles tendon). The result was evaluated by the radiologic union at
junctional site, the functional score by musculoskeletal tumor society score and complications
according to the resection & reconstruction type and recycling methods.

Results: The junctional union was obtained at 15.0 months in extracoporeal irradiation and
12.6 months in pasteurization. Also the mean radiologic union was shown at 6.0 monthsin frag-
mentary, 12.8 months in intercalary, 10 months in rAPC, 23.3 months in osteoarticular and 15.6
months in total joint. The functional score was 65.5% in fragmentary, 60.8% in intercalary,
62.8% in APC (except pelvis), 66.0% in osteoarticular and 66.6% in total joint. We have experi-
enced 1 infection, 1 prutrusio acetabuli in pasteurization (18.1%) and other 22 complications (3
deep infections, 8 nonunions, 2 fractures, 2 epiphyseal problems, 5 joint instabilities, 2 local
recurrence) in extracoporeal irradiation (46.8%). Also we have experienced 3 complications (3
nonunions) in intercalary (37.5%), 9 complications (4 nonunions, 1 deep infection, 1 peripros-
thetic fracture, 1 epiphyseal problem, 1 local recurrence, 1 protrusio acetabuli) in rAPC (50.0%),
6 complications (2 deep infections, 2 nonunions, 1 epiphyseal problem, 1 pathologic fracture) in
osteoarticular (33.3%), 5 complications (5 joint instabilities) in total joint (100%) and 1 compli-
cation(1 local recurrence) in soft tissue (100%).

Conclusion: In our experience, according to the resection & reconstruction type fragmentary
and intercalary may have severa advantages such as good radiologic and functiona result and
low rate of complication. And it seems that rAPC was available in case which have no sufficient
residual bone stock. Also the pasteurization may have more advantages than that of the extracor-
poredl irradiation.

Key Words: Malignant musculoskeletal tumor, Recycling autograft, Limb salvage surgery
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