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Fig. 1-A. Immediate postoperative AP radiograph of 15-year-old male with proximal femoral osteosarco-
ma shows proximal femoral prosthesis on left side.
B. Three years after the operation, radiograph shows resorption which has 2.5cm length and 70%
of cortical thickness at medial proximal end of the femur.
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Fig. 3. 16-year-old girl with parosteal osteosarcoma of
distal femur has stem fracture at 3 years after the
operation.
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Fig. 4-A. 18-year-old male has right proximal tibia prosthesis because of osteosarcoma.
B. Three years later, follow-up radiographs show component loosening of proximal tibia.
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Table 1. Comparison of cement vs. cementless (postoperative 1 year)

Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Cement 32+ 1.0 35+ 0.9 3.6+ 05 4.0+ 0.0 3.8t 0.2
Cementless 25+ 05 31+ 1.1 4.0+ 0.0 4.0+ 0.0 4.0+ 0.0
Table 2. Comparison of cement vs. cementless (last follow-up)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Cement 26+ 1.1 3.0+ 1.7 35+ 06 3.9+ 04 3.7+ 0.7
Cementless 2.0+ 09 21+ 14 4.0+ 0.0 3.9+ 0.1 36+ 1.0
Table 3. Comparison of 4 anatomic sites (postoperative 1 year)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
PF* 2.1+ 0.8 3.4+ 0.7 4.0+ 0.0 3.8t 0.7 4.0+ 0.0
DF' 2.9+ 08 33t 1.0 3.9+ 0.3 3.9+ 0.2 4.0+ 0.0
PT* 3.1+ 0.8 32+ 12 3.7+ 0.8 3.9+ 0.3 4.0+ 0.0
DT® 28+ 1.2 35+ 1.2 3.7t 05 4.0+ 0.0 4.0+ 0.0
PF* : Proximl Femur, DF' : Distal Femur, PT* : Proximal Tibia, DT®: Distal Tibia
000 000 00 000 000D ooo od 000 00 3.2 1.0, 2.5+0.51 000O(p=0.02).

o0 ooob bobo 0O bbbbh 000 booo
o000 bOo boobo bobbbb Doooo boo
o oooog.
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(poor) OO OOOOO OO 4, 3,2,10 000
0 OD0O000O 00 Oo0ooo oo+xgoOooo
(SEMY] ODOODO. SASOO 0O0O0(Window
version 6.11, 1988)(0 0000 t-test 0 ANOVA
(Analysis of Variance) procedurell] 0000 O
00 0ooooo, 00 ooo o0.05000 ODO0O.
0000 oo o bob bobo o oo ooo
000 oooDoo.

g u
1. 00000 oooooob bo

ub 10 0 000 oooobo booob bbog

OO0 00000 DO0DOO0O0 4.¢0.O 3.6
0.5] 000000 OO0 (p=0.003)(Table 1). OO
00000 0O OoU00O o000 ooooo 2.6 1.1
0 2.:0.90 OO00OO0OODO OOOO(@E=0.023) O
OO0 00000 00000 8.ac1.d 2.x1.41
O00000D 00o0oOg(@e=0.013). OO0 OO O
0000 ODODO0 4.0.000 3.540.61 O
00000 Oood(@o.001). O OO0 OO0 OO
O 00 000 oOO(Table2). 000 OOO O
0000000 0O 0O0o0 oo,o0O0,00 00
00,000,000 000000000 oooo
00000 Mann-Whitney U testd O00O0O0O O
good. b 00,000 bobo bobo b oo o
0 O(homogeneity) 000 (p>0.05).
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Table 4. Comparison of 4 anatomic sites (last follow-up)

Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
PF* 12+ 0.8 2.6+ 1.3 4.0+ 0.0 3.9+ 04 3.0+ 14
DF' 2.6+ 0.9 24+ 1.3 39+ 0.2 3.8+ 0.7 3.7+ 0.8
PT* 26+ 1.0 27+ 1.3 3.6+ 0.8 3.9+ 0.3 3.8+ 0.8
DT® 16+ 0.8 2.0+ 1.3 3.4+ 0.8 4.0+ 0.0 36+ 1.1

PF* : Proximl Femur, DF' : Distal Femur, PT* : Proxima Tibia, DT®: Distal Tibia

Table 5. Comparison of osteosarcoma vs. non-osteosarcoma (postoperative 1 year)

Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Osa* 2.8+ 09 33t 1.0 3.8+ 05 4.0+ 0.0 39+ 03
Non-Osa’ 25+ 10 28+ 1.3 4.0+ 0.0 4.0+ 0.0 3.8+ 05
Osa* : osteosarcoma, Non-Osa' : non-osteosarcoma
Table 6. Comparison of osteosarcoma vs. non-osteosarcoma (last follow-up)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Osa* 23+ 10 2.6+ 1.3 3.7+ 0.6 3.9+ 05 35+ 1.0
Non-Osa' 21+ 1.1 21+ 14 4.0+ 0.0 3.9+ 04 4.0+ 0.0
Osa* : osteosarcoma, Non-Osa' : non-osteosarcoma
Table 7. Comparison of prosthetic design (postoperative 1 year)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Kotz” 2.6+ 0.8 32+ 10 4.0+ 0.0 4.0t 0.0 4.0+ 0.0
LINK" 3.1+ 08 33t 1.0 3.8+ 05 4.0+ 0.0 35+ 0.8
Ortho’ 3.1+ 09 34+ 1.1 3.8+ 04 4.0t 0.0 4.0+ 0.0
SO’ 29+ 11 33t 13 3.7t 05 4.0+ 0.0 4.0+ 0.0

0 1.30.8,1.6£0.8] 00 OO0 OOOO OO
0O 000@E=0.002). 0 OO0 O0OO OOO OO
000 OOO(Table 4). 000 OO0 OOO OO
ooob 4000 OO, 00,000 O0ODOO, OO
0,000 000 000 OO0 0000 oogo
0O Kruskall-Wallis test] 0000 0O0OO0O O

000 0000 00000(p>0.05).

3. 00000 Doooooo oo

ub 100 oooob obooo o bob bobo

000 00O OO0 OOO(Table5). OO OOd
000000 00o0oDOO0 4.c0.0 0000
0 3.2#0.6J0 0000 ODOO(@=0.01). OO O
000000000 0D00DOdo 4.c¢c0.00 O
0000 3.541.000 0000 OOO(p=0.005).
0 000 OO0 OO0 OO OO0 ogd(Table
6). 0 OO0 OO, 00,000 ODOOO, OO
00 oo, 000 OO0 0od Mann-Whitney
Utestd 0000 0000 O OO ODOOO OO
000(p>0.05).
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Table 8. Comparison of prosthetic design (last follow-up)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
Kotz" 21+ 10 22+ 12 4.0+ 0.0 3.9+ 0.2 3.6+ 1.0
LINK"® 28+ 11 3.0+ 14 3.6+ 0.6 4.0+ 0.0 3.0+ 14
Ortho” 27+ 10 31+ 12 3.7+ 05 34+ 11 4.0+ 0.0
1SO” 1.8+ 0.9 23+ 14 35+ 0.8 4.0+ 0.0 3.8+ 0.7
Table 9. Comparison of [0 20 year vs= 20 year-old (postoperative 1 year)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
O 20* 3.0+ 0.8 35+ 10 3.6+ 05 4.0+ 0.0 3.8+ 0.2
> 20" 25+ 04 31+ 14 4.0+ 0.0 4.0+ 0.0 3.9+ 05
0 20* : lessthan 20 year-old, = 20" : equal or more than 20 year-old
Table 10. Comparison of O 20 year vs= 20 year-old (last follow-up)
Bone Implant Body Implant Articular
Group Remodelling Interface Anchorage Problem Problem
O 20 year* 22+ 14 25+ 1.7 3.7+ 0.7 39+ 04 3.6+ 0.6
> 20 year' 23+ 11 23+ 12 4.0+ 0.0 39+ 0.2 3.7+ 0.2
0 20* : lessthan 20 year-old, > 20" : equal or more than 20 year-old
4. 000 000 00 OO0
U U

00 1000 LINKDOOOD 000 00 ood
0 3.5+£0.8] 00 0000 OOOO OOOO
(Table 7) OO 0O0OOOO OO O0OO DOO
(Table 8). 4000 OO, OO, OO0 OOOO,
00 00O 0o, 0000 000 OO0 oooo
00000 Kruskall-Wallis test 0000 OO
000 D00 0000 00000(p>0.05).

5.000 0000

00 10 0 00 0000 00 000 O OO0
0 000 OO0OO(Table 9, 10). O 000 OO,
000 00oo0o0, 00 00 00,000, 000
000 000 000 0000 00000 Mann-
Whitney U testd] 0000 0000 O 00O
0000 00000(p>0.05).
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Radiologic Evaluation of Limb Salvage Operation with Tumor Prosthesis

Sang-Ho Moon, M.D.*, Sang Hoon Lee, M.D., Han Soo Kim, M.D., Joo Han Oh, M.D.,
Byung Won Ko, M.D.**, Ki Hyung Koo, M.D., JacHag Lee, M.D.*,
Chung Soo Hwang, M.D.*, and Han Koo Lee, M .D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea
Department of Orthopedic Surgery, College of Medicine, Dongguk University, Pohang, Korea*
Department of Orthopedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea**

Purpose: To verify radiological changes of limb salvage operation using tumor prosthesis.

Materialsand Methods : Sixty-nine cases which used tumor prosthesis were reviewed. They
have been followed up for average four years and nine months. We evaluated radiographs by
ISOL S(International Symposium On Limb Salvage) radiological implants evaluation system
immediate postoperatively, at postoperative 1 year and last follow-up. After converting ‘excel-
lent, good, fair, poor’ to ‘4, 3, 2, 1’ for stastical analysis, data were analyzed according to the
use of cement, anatomical sites, diagnosis implant designs and age (O 20 year vs. = 20 year)
using t-test and ANOVA.

Results : The outcomes of cemented type prostheses were superior in remodelling and inter-
face but inferior in anchorage. The scores of proximal femur and distal tibia were worse in bone
remodelling. Osteosarcoma group had lower scores in anchorage and implant articular problem.
There were no significant differences according to four different implant designs and age.

Conclusion : In the intermediate term follow-up radiological evaluation, cemented type pros-
thesis were better in the aspects of bony resorption and osteolysis, and cementless one in anchor-
age. Distal femur and proximal tibia have higher scores in bony resorption, and osteosarcoma
was worse tumor entity in anchorage and articular problem, and chemotherapy may be the cause.

Key Words: Bone tumor, Tumor prosthesis, Radiologic evaluation
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