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-Abstract-

Clinical Results of the Limb Salvage Procedure in Bone Tumor

W.Y. Shon, H.C. Lim, J.R. Yoon, J.H. Cho*

Department of Orthopaedic Surgery, Guro Hospital
Korea University College of Medicine, Seoul, Korea
Department of Orthopaedic Surgery, Capital Armed Force General Hospital, Seoul, Korea*

During the last decade, the use of primary amputation has decreased, and a larger number of
patients are being treated with resection and reconstruction with limb preservation. The advantage of
chemotherapy, improvements in diagnostic imaging methods and newer techniques for reconstruction
have made limb salvage an alternative to amputation for most patients with malignant bone tumor.

Clinical results and functional results of the limb salvage operation of bone tumors treated at the
Department of Orthopaedic Surgery, Guro Hospital, Korea university was reviewed.

Eighteen bone tumors(seven giant cell tumors and eleven malignant bone tumors.) were studied
over a period of five years. The limb salvage group included fourteen endoprothesis, two pasteurized
autograft, one near total scapulectomy and one rotationplasty. Functional evaluation was performed
according to the Enneking's modified system.

The results were as followed,;

1. At a mean follow-up of thirty two months (15-77 months), fourteen(83%) of the eighteen

patients with limb salvage procedures had been continuously disease free.

2. There are no local recurrence but deep infection developed in two patients and three patients

with distant metastasis.
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4. Fourteen(93%) of the fifteen patients were satisfied with the limb salvage procedures.
o

3. Thirteen(87%) of the fifteen patients showed above 60% of functional results.
Key Words : Bone Tumor, Giant Cell Tumor, Osteosarcoma, Limb Salvage Procedure
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Table 1. Demographic features of limb salvage procedures

Case Age & Diagnosis Staging Location FU Final Local Metastasis Op. Adjuvant Complication

No Sex Status  recur procedure  therapy
1 /14 Osa Ib rt. prox. 26m  DF - - TP  chemo -
humerus
2 m/29 GCT 3 rt. femur 17m  DF - - TP - -
neck
3 m/66 Mets - It. prox. 18m DF - - TP  chemo -
femur
4 m/48 GCT 2 rt. prox. 36m DF - - TP - -
humerus
5 f/41  Fibrosarc lb lt.prox. 15m DF - - TP - peroneal
-oma tibia n. palsy
6 /23 Osa Ib It.dist. 77m  DF - - TP  chemo infection
femur
7 m/14 Osa Ib It. dist. 24m DF - - TP  chemo -
femur
8 /15 Osa Ib rt.prox. 30m DF - - TP chemo -
tibia
9 m/54 GCT 2 It.dist.  17m DOD - + TP - -
femur
10 m/20 Chondro Ib rt.scapula 46m DF - - scapule RT -
sarcoma -ctomy
11 /11 Ewing Ib It. dist.  22m DOD + + PA  chemo+
sarcoma femur RT
12 /32 GCT 2 It. prox. 63m DF - - TP - -
humerus
13 m/33 GCT 2 rt. femur 17m  DF - - TP - -
neck
14 /13 Osa Ib It.dist. 15m DF - - PA  chemo -
femur
15 /21 Osa [b It. prox. 29m DF - - TP  chemo infection
tibia
16 /19 Osa Ib It.dist.  25m DOD + + TP  chemo
femur
17 m/19 GCT 2 rt. dist.  52m  DF - - rotation - -
femur plasty
18 /32 GCT 2 It. femur 48m  DF - - TP - -
neck

m; male, f; female, Osa; osteosarcoma, GCT; giant cell tumor, Mets; metastatic carcinoma, rt; right, It; left, prox.;
proximal, dist.; distal, DF; disease free, DOD; died of disease, TP; tumor prothesis, PA; pasteurized autograft,
chemo; chemotherapy, RT; radiotherapy.
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Table 2. Factors of functional evaluation

upper limb lower limb
pain pain
function function

emotional acceptance emotional acceptance

hand positioning supports
dexterity walking
lift ability gait
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Table 3. Surgical Modalities

Endoprothesis 14 cases
proximal femur 4
distal femur 6
proximal tibia 4
Pasteurized Autograft & 5

Endoprothesis composite

Near Total Scapulectomy 1
Rotation plasty 1
Total 18

Fig. 1. Magnetic Resonance Image shows tumor mass in the proximal right tibia with cortical disruption and soft tis-
sue extension( Enneking stage [ B).
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Fig. 3-A, B. Eighteen-year-old girl, Limb salvage procedure with

endoprothesis was done. Simple X-rays at 30 months

after operation shows no evidence of prothesis loosen-

ing.

&

t

e

L.
=

Aoz A

| 8o A%, PNk

=4
=

Mk HHE

i

-

5

oh

S

Uk

sl

=2
2

A

=

=
ek

o] ¢} (loosening),

Ml Ee
Al (wound dehiscence)

tal failure),

Fol sled,
2 o]

=]
nn

]

o}

=N}
=

7lod o
J S

To

%

A

g 9 A3

!

&9 PAA| 2

Aoz A

=R

od

o
o

B

o

~A,
of

k.

V2

(o2}
PIS
)

= At

{revision)

{autoclave) 83 A

A Ry

ol
PN

N7\Zko) &

Y %

-

olol
VS AR

2y

Helge]

e g

Wzree,

7t 2820 ch,

3

ARR] A



—
W P T g HERDYTHT T ATEIEDTTS T LT -
P WO W AR T v ) ‘ Tl = AN T b —~ = v 3
R R Ry Bl RITHA- O X BRT L g B
T T oK e Yo B B ER R0 T R %o o
%dﬂ;%%mﬁmﬂ@ﬂ%ﬂ%m«%ﬂ% gﬂwﬁ\.awaﬂa%mn%lmopmiu%mr _
M%}aoﬁoa«oﬁﬂnrﬁr_:?%%ﬁrdr S e T W R TR L W %o X w0 o S
iﬂm’_/nmo\.lv_od mJ/'Mﬂmo ﬁL]AJ!‘.ﬂA'u.ltwctpt ﬁrLer»_ﬂ)AEkmﬂo‘MﬁOLmU]% .Olv_A_,!“mM E
- S B O S TR B e A ~E Lk, B e X W X
FeCES _RET AT BTN el XV e g R T L RR T gy T )
o B ST g RS FE N A g e g R LW E® S DD T
ﬁ,lpbfm.x\uuxzwaﬂowA%L — X T o oo @ T © am b P L s o W4 So
E.#oo.ﬂOI o X0 7ﬂjidx,.mlo#a.x ~ o,1r§x.lﬂ.. — ™~ LIE/,LIﬂﬁOA No
%ﬂ&onﬂ.ﬂaxanMoﬁdﬂﬂJmmoo#%dﬁﬂﬂcdﬂqv,ﬂlﬁoahoEOMnEn_xqﬁuw .mwo mmoi i oy
o T Tl O R O I - A "
. = N — ' 2l
T o W o TP gs TR omoe Wl Zpe a® gy L wmm & g
FEEPF g plT s T T T Ry S peBad o e BT, VK
Rl R e L o I Tl R RN O S °
SETUTAFTH y@r LAWY T o g g el g 2T T o
TP R RN RRAR R hpd "ol g8 g o Bg o
S HER TN LTV g™ P T o PUE & b
WrE‘L!M_L.LJ 0 o = o —~ .\AJ!Mﬂ.LlJ‘_F\QELI =1 _wowr.A OCLE ) 53
Rt T %o o T Mo o ey S o %ok LT o o <t el )
T RN SN TN B ) Womogopy Tgf R P WD ol gy ; b
< W W =T "R U =R T T K w It T 2y o gp Mo s T W T "
X P o B S ol S~ - N SN I e W< BB e G =
TAHET AT ITUHUTTETF IS T THRBEIPGCTEERIT ETT T
£ T T M T P HE T H
=i (S NI B oL PO )
5 B TP R SN S
L o, O oy WO O.TO&OOE B T
2 o= o BV %0 M LomE Bk ogd
° 5 ook Tguw® < 5w
5 8 EERe T psdBam g
£ Pl owr e LS TR g ®
£ 3 HY  Mam X g
z 8 o O om0 X om K=
Q % "= ol m_u.u E.M o.:.c R Of W nAro o#a ol
E g oS 2w ooy W MR ol
o i M BT W B e w
o P — T g0 0% 2p JJ s s Jy
= oz s % ,‘_o,utd.,_ O = o i
527 ®ogr B IR
g5 e qbom’wﬂﬂoﬂﬂﬂn@i %ﬂw
sE 5 = =R CRE I 2y of o F X
as g T s M ome B0 T of mm X s
Mm.m mﬂﬁoluﬁmﬂﬂu A]w%nmcﬂwoﬁ.i
22 ¢ Tl _rHbgmgled
nWﬁ ’ - O,mullu.l? @Eq/‘l.x.b
CES wmemp T ER g T W
.2 ° g o= R DR aK B o g
- 371Dr‘_ MI;OO‘FHHEOWHE
s TR AR Y e T g w
= Joel SR T G WORY RO OB AN

A
=

18 o
T

o] det

=

dl Simon

e
.

2 Az



B

Fig. 5-A. Simple roentgenogram shows cement bead inserted in bone defect for infection control.
B. Simple roentgenogram after operation shows satisfactory fixation of stem.
C. Simple roentgenogram at 29months afier operation shows no evidence of loosening.
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