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Osteosarcoma
— Thirteen-Year Experience —

Han Koo Lee, M.D., Sang Hoon Lee, M.D.,
Chang Seop Lee, M.D. and Chung Hoon Lee, M.D.

Department of Orthopaedic Surgery, College of Medicine, Seoul National University

Osteosarcoma is the most common primary malignant tumor in the orthopaedic field. Recently, the
management of osteosarcoma was evolved in many aspects and the improved results were reported in
many articles. The purpose of this study is to evaluate the changes of clinical findings and manage-
ment modalities in osteosarcoma since 1980. We reviewed 127 osteosarcomas managed from 1980 to
1992. The Enneking surgical stage was as follows; stage I 12 cases, stage 11 98 cases and stage 111 17
cases. They were subclassified into classic(97 cases), parosteal(12 cases), telangiectatic(5 cases), sec-
ondary(4 cases), periosteal(2 cases), gnathic(2 cases), high grade surface(l cases) and undeter-
mined(4 cases). The disease-free survival rate was evaluated for the patients of stage II classic
osteosarcomas treated with amputation(27 cases) or limb-salvage operation(23 cases), and average
follow up period of them was 49 months. In 27 cases of amputation adjuvant chemotherapy was
administered in 23 cases. And in 23 patients treated with limb-salvage operation, neoadjuvant and
adjuvant chemotherapy were done in 19 cases and only adjuvant chemotherapy in 2 cases.

The clinical changes since 1980 were as follows : (1) The mean duration from symptom onset to
diagnosis was decreased gradually from 6.5 months(1980) to 3.1 months(1992). (2) The proportion
of curative surgery was increased from 40%(1980) to 87%(1992) in stage I and II. (3) The proportion
of limb-salvage operation was rapidly increased upto 88% since 1985.
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The 5 year disease-free survival rate of stage II classic osteosarcoma was 36% with amputation

and 67% with limb-salvage operation.

Key Words: Osteosarcoma, Amputation, Limb-salvage, Survival
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A2y 4y FELF 5, 55 W & 20%
Az A o, dAdze o & o=
AZEEm? Hygela} Gl Ad B2 F8F o
g o F49 shelth, HZ o|Ed tig AT
I X8 glo] EEYR wre] YUt AA=, =
7] Ao 7tgelRl Aotk AAA <A Y 4+
Fo] g a2ln AFN 8B Pe] HAZ Q3]
olgol izt HIT=rt 71 Aol 27 e F
8% golelzgta Algdrt. €42, CT, MRI &9
43 A whHe] ddolt}, ol2 A& el Y
Bz} 417, & AHARE FE3] & 5 Jon,
7 Aolo) M #H CTe} ZFAF FAIZ 3
3 A 4 glo] A8 HAZ A EH =gl
Hu ok AAZ, ddayd ARFAEee] 2AH
olth, AL AR BT FHF T F&
wlo 2= A& (amputation) o] EEF o,
FHIoe 7] 2w, 94 719 EH, A dde
¥ (neoadjuvant chemotherapy)®l =4, g1
F& 719 ggoz it gxle] B doA A}
A A g0l 7HedA HUh

old] AAEL (1) 198013 F9 F£F 1278 &
Aoz Axd g ¥ S A Ad
MA e 712k, 2RA e & aLan 2R3 e
F AR FA g0l AR s ¥&E Fte], A 13
Azt $x9) o8 Pt B8FY g e ¥
38 dolrmzl d¥en, (2) AFAA F/KFT &
24 978 %, stage 12 ARREGES AP ¢
@7E) # AR FAEE AlAF A5 (238) 2 ol
FHYEES Pl o5 X BAAE vIwsirh

o 4

1980'd A 19928742 133t Aot ol

A F&Foz ke 2 1274E g 3
At o1& AEHH, AYA(classic) FHF
978, 34 (parosteal) EKF 128, =AEAE
34 (telangiectatic) Z€F 53, &%4 (secon-
dary) %% 43, 94 (periosteal) Z&F 24,
o} (gnathic) F%% 28, high-grade surface &
4% 18, 7223 71l (undetermined) &% 43
o}2t}(Table 1). XA ©1&9 Enneking sur-
gical staget, stage 1 122, stage I 982l
I stage T& 1721c1ct. AYHA E28&F 973
M &2 663, A 31HZ Frnzt 2:1019
3, 943 B¥E 344904 4742 Hit 18,8401
th, W24 F8F 128 9 28, A 1082
JWuzt 1552 Azt st ez ggton, A7
EXE 15494 43412 HE 20.842 BJ) F
£ B0 YA Fay, ZE RN FFo|
U 554 $3E 32891, o F 5 ¥
E4E& Bk #HAE 33 & HQ 5HE oldl #A
glol 2 g L olAHYN. AIHA K
Z 97819 AA ¥94d BE¥xs dE 49y 383
(39%), A& 9% 2981 (30%), W& =7 %

Table 1. Classification of Osteosarcoma

No. of cases
Central
Primary
Classic 97
Telangiectatic 5
Gnathic 2
Undetermined 4
Secondary 4
Juxtacortical
Parosteal 12
Periostea 2
High-grade surface 1
Total 127
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4F 2957t 47 581 (6%), E 2% HF
ol Zzt 48] (4%), ®HZH A2 9957 747 34
2015 71el F97h T WEY 5
& UE A95%7t 9HeIN T FAE SRS A
957 24zt 2819} 184l

e o o

¥ H

A A F wide margin °|FE I 5o
AY #2% marginal marginlA FTegE ¥
3 ALE 2XAH £% (curative surgery) & ¥4
71t e, ol stage | T=x 19 1108 5 75
Al 7HsattH68%). TFHRLZ o2 A
Ads 378, AR FAE 353 22l PHY T4
AR gol 3@elUh. AAE glol FHY HAew
& APF 3EE FHAH 8% 189 2(gnathic)
F&F 2801t

AR A g e zE, 7R W A H
e dodlm wHagon, stage [, [91A Al
g AR AL 3538 F, 288914 en-bloc HA
T Z2F ATAYES o8 AdES o83,
5el= AA#H 14 % (resection arthrodesis) <,
a2ln A Y £ (rotationplasty) 3 AB|Z |4
% (living fibular transplantation) & Zt7} 13|%
oA APt o8 EF Y WAE en-bloc
oz AAHeH, AAHd FF AE} il
A=At

Stage [oA A3 A FAEe] Ffde €
A, €% FgeyS wiste Ae 93z 3y
AA 48E AT BE Al €1 IS
Algatglen), €% Fdaye Bgo ¥ 1
ot 1982950 & 18HE AP ZE o
A Al g ARAGEe] A9l = stage [l
AE 3HE AT ZE doM =% JUeye o
Pztoir},

gt a¥-e high-dose methotrexate(8g/m?),
cisplatinum (75mg/n) ] B8 a3 €7 FAH
cisplatinum®] FY4¥ &% adriamycin, cisplat-
inume 8§ ayo] F2 APHAH, &4 F&
a9 A we £F YUy A% 3t
fct.

MAFAEE ERE AFgEFdou A =3

PaWe 42 156%4/27) & AN &A. 1He
Z¢9 A7} F7Kt ARAGE S AAsA L,
oz 38l FUd Aol e ATES AXdA
toliel 87t FAE 5ol

5 YEEE F/RF A¥HA 25F 5089 >
Al 717k B 43 URgeldch "oy Aol §)
AR oM = Holx 1d 67§¥9] FA171 753l
on HZ 10d 5/MEolitt. oS tF FA] W
e F139 F5 24 #9939 P98 AL F
5 CT #9golv 34 HALE Aldste Wi A
ol B T4 AT AXE BFIL.

T AELL Kaplan-Meier W& ol &3,
APYAQ ZTHF A 974 &, stage 12 ARA
G&s APF Q27 I AR PAES Al
A& (238) 2 U] FEHIL, o5& vlmsth
AR AGEE ARG dEL 28E Ay BF
&% Yoy S A en, AXFAES A
g SN E €3 LS 1934, &% I
Faye 218904 ATt o|Ee A AIde
chi-square test W o2 3o]lE BN}

2

1980, 3914 1992374 B89 BEe vl 5
WA 18 ez Ha 101U (Fig. 1). 1986:d°]
¥ 243 U A7 ST S ER
A AR 9] 7172 HAH oz Hadke 1980
de] B 6,570l 1992dle 3ME7AA A
gt 7] o] 7hedtTH(Fig. 2). °le ZAH
3 R BAE g P W}, a2l3 AT
BEY A= AR Fo 7197 Aol AlRHAS

No. of Cases
18
16
14~
12 -
10
8-
6
4 -
2.-
0 <t

0 ® Mo 856 8P R Years

Fig. 1. Distribution of 127 osteosarcomas since 1980.
The mean number of cases was 10 per year.
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o, T3 98 79 WHo] o|F AUt
AtaE At

Z8Foz A8 8 F, 2XF N8E MY
3 S Hlgo] 20%904 88%=E FIEHAUR
(Fig.3), 53] o1& %, AATAEY vl&o] 1986
d o)F F73) Fvlsle] HIole T0%°13IRT
(Fig.4). °l&1g Hale 1980 T4 ol F Az
g AFY Ry, 2dday AFAHA ¥y
o] AF zEln A7 EEEY AAk Al 21713
o2 4X3A

AAEo] WEE BA e IAUD stage
19 AgAA 2F28F 508 F, ARATAES MY
3 233e AR 59 671E FA7IE F, 87t o
ZA Aol ZA ALL B}t 53] 2 E AT
gl 2dolydl 917 Aol I& AEE EHA
t} o]F lale I#A o|a&g AlPsd T A
Zo] 758ttt Kaplan-Meier Wol 93 A&
29 Y22 61.8%010, FH HEEL 67.3%

7

Duration ¢

of Symptom

{months) 5
4
3
2
14
o T

™1 751 .1 vir 7
0B R MBS BHBEE NN R Years

Fig. 2. The mean duration from symptom onset to
diagnosis was decreased gradually from 6.5
months to 3.1 months.
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Fig. 3. The proportion of curative surgery was

increased from 40%(1980) to 87%(1992) in
stage I and II.

o]t} (Fig.5). AATEE AP 278 ANA €,
A% 10d 57099 FA4 18819 Aol Ado] ¢
Agen 25 3doluidct. °1&9 AL ¥4 A
28 33%, T AEEL 36%E BEA} °lEL
2T BAHSE {3 Hol& BAT(p0.05). At
AFAEL 198090 F o] Fell HF-E AIYHNY
on, 48 AYsn 25 &4 Yoy ¥Is
Ak =F A FAME Aol dE &N AY
sgich. 508 ARl A& 7 YEEL 42%, F
] YEEE 50%°1At.

AYAQ FHF ARATAEANA I ALE
AFgo] ABE de 3MR(13%), °F 28e ¥
2 Ades, lde T2 AAEE APEAT. ©f
£ FA4 28t 973 Aoz APdm, lde
A A5eF ALt 7 AZsa ok ARAE
Sxdl e 387t T2 ALARR11%), 5 A
Agedn Ta dAES 47 289 1604 AR
Aot AsEF 27049, 67193 33 AEF AVt

80
Proportion of
limb-salvage 80
operation (%} 70.

83 B4 85 86 67 68 89 90 61 92 Years

Fig. 4. The proportion of limb-salvage operation was

rapidly increased upto 88% since 1985 in
curative surgery.

100

DFSR %
(%) 801
70

60

50

404

Limb-salvage operation

. Amputation

204
10

1 2 345 678910 Years
Fig. 5. Disease-free survival for patients with limb-
salvage operation versus those with amputa-

tion.
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Table 2. Complications of Limb-salvage Operation
(Tumor Prosthesis)

Complication  No. of cases Present status

Peroneal N. palsy 2 Partially improved

Loosening 2 Asymptomatic
Metal failure 1 Revision
Deep infection 1 Tumor prosthesis removal

Fig. 6. The left roentgenogram shows prosthetic fail-
ure after 4 years postoperatively without
recurrence. The right shows revisional surgery
with another tumor prosthesis.

Ack. Fdoldl tid HG HAEL 5elolM APH
AR o5 F 48w MY, 40, 7Y, 19 60
47 AEF AEig oy 18e 10093 Adely
the Aol glo] AEFol.

dHFone 3¢ ATUYEY dE R 734
A siEzh iz 18ek 28, A% #2E 18, a9n
B1ZA7 vzt 28elA IdeHTable 2). $% <
FAEe] e £F 4dd BARUL, A2E
¢ Q3 EZ dAEdT(Fig.6). HF 7Y
de F4 AFAYEES AANAY AREGEF
dE A% #3A TEH A3 Pl A7 28 A
ARy 25 3 EH A

n

ZEF L 27)d) HAdA z7|d HH3d e
of &g ol&9l A7t gl MFAME 1970ddh
o]%9) &% 33t 8% (adjuvant chemotherapy)©l
AEHAD, o|F EF&F dFe A FEHAL

U, $guetibe dxA A33Q 87t 244
og AN=Ee, 7] AGE falxe sz A
AA g g8 FHIo| Aok ot 1980 F
wlo] & g xRy AIY oo} Y =59 P
& & 715 s, HIAe 4 ANFAFE 4 3
ALFA Jgde] 7MestAl HAch(Fig. 2). Carter
S0 o oa] 1980 %o ¢ 1337} 285
ox skdek & 1980 Fub Elely =7 F
PG Are TRloz Foo I AW FEE
Ags) & ¢ A =AUk olol whEt 27 AR
F2 AZY F£3o] 7Hs3tA Huo AxREY 2
e o2 g 2AE Rukista ok

Z7) Ads 93 71y deo|gd F&F A
Zg9 ¢ 7l Aoz Fa3 A IgLdey
9] £9lojt}, BE ZEAQ A8 Wil o3 A
Aedde o289 dxr7t glov, Feter 24
L 20%Vne 2 QRE oA FEF 2d0]
Woll Wo] AwslA ©coh®, ol ui i FTHF
Bt A Atk FA] oln] H T A F7d] w4 H
°lE Ztx 3] WEQ Aoz, F/HFe A5 4A
< FAA917] SN e 4 HAY oAH AAL
FAel mlAl Aeld] tig AR X8 Py ¥
go] Wasdlt}, 1 Beke o AREL o9 A
E U4F% Aeloln, =3 A Iggaye =9
AR A £ S 7HssHA st

ol2lg etayel wan v Ad, I JE
o] AEZ FPo] F Hay AdEe] AATAE
2 A2 vtz b, Jaffe $7& IS EHE
F&FNE 80%7HA A FA&0] 7HedtAl EHA
o sk AAEe] AFME 1980 Fuko]
3 AR A £ B &) 50%°1de2 Hx 88%7t
2l AR ek, dedt YERTE AR Y 7E
& A F Qe ARFAEL £ Fdaye ¥
g3} 2F FURIEY BEE ¢S HIFHoE A
zsejet Atgdc AR FAEE F9d AE, &
Ag Foly AR 2L FIYE T FRY
A A MR AR Polert HA A
g F, ZHEEE AT Folu AF #E 59 AA
A8, TFF 3L AESE REshe WP,
AANEL €4 HAZ vw3 27 $88 a9
A7 Fde] gl& W 2 FgFoz gt &4
o a3 ¥#n A9 A AFcs AP
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MRIVY 88z2d¢€ 5T ol &3k AR FAEo]
Jbsettin gasHH, S8 A9E At 4
A ARE AP F, €4 LS AP F
el A7NE Zolm YA WE ARE HII
1, AR FAEE APt €4 FEYPE A
Fatgol = getAlel] whgo] vim Foko| A7Vt F
gAY E# Aol #AHW ARXFAES X
78tn AR ESES Algsich AR TFAlE A
2ok AAFE AUEL FE FY AZUYES o1&
sttt ole #gold 7144 EAl7l §HE 5
o z7] Age] s Aol Yo dE ol &H
o gk geo Eu okl F4 AFAUES A
wo] ¥ g3lttn ALRE U

Ao LT e oy AREY] AHE 13
BE 197090 olF sy UAEE 28F9
dEE AA 4T Multi-institutional
osteosarcoma study (MIOS) Z#elAe L8
W AL2ElA] e dRTME 11%, TS
AlEg FoME 61%2 69 ¥ HEES HYL
m, &% eyl Algo] Fasicn AP
Jaffe §"& 58%<9 4 AELE H13Unh
Goorin & single-agent (HD-MTX) ¢ two-
agent chemotherapy® 78%¢] 2d ¥ A&EE&
Baatgct. Glasser 572 771%9 59 74 4

, 429 Ogihara 5”2 58.9%9° 53 3

2y MELS 41.1%E, Carter 70|
48%9) 53 v MEgS Basych AREL AL
AAdEd #3103 6708 FAE 36%2 58
AELE, AR TFASAME HF 59 5709 FA
67%2) ¥ QAE&S Ho olFe A} vl
t}. AAREL Enneking stage® 1,9 [:2 A&
2 g1 23S BME ol MRIY 718 o
2 A AW U9 E B Hsr) 2 A5
T 3U%i7] w&elct,

AR FAE AHRE ARAGEe] et vlwst
= dole EAdol ok ARAFAES ¥y =
719l E&FANA HEH T don, AEGE S A}
A A g FE Al F2 AR, vla o
Aol Mol QF7} g7l Welch iy o3 A
F A3 AR FAEC| FKFY B AEEE AT
A A getkn TP, £ o BnEL A

FA ol A AT HlE & FH AEE
13k Y Simon Y 2 AT A%
2% Hol el A147 W A HH(wide
resection margin) 2tal SRk, AR5 Hole]A
= FUoyy} wWasle Algg ARAFAEe] AR
AGEnRt 8 2 AEEE B

< R
9 F

2 B

AAEL 19804 1992@74x) 1337, E5F
oz AGS we 12748 Yes U g2 2
g At

1. 349 2ddM UdA7Ae Ha 71t
1980d9lE 6.57H ¥l o, olF Hiah fgadid
19924l 3. 142 vad z7] o] sHs3l
Heom,

2. TRFoE X M F, XA F&& Al
3 dEo B&e 1980ddE 40%°IAx ol F
qat 271k, 19929l 88%°lA ZAFH &
o] 7}ttt

3. AR TFAES 19860l F FH3] FUl8Ad, 2
A £ AP 45 FoM AAAstE HEo|
199249le 71%E Bth

4. Stage 19 YA F8F 5d 74 A&
£ AR AEER F&3) doME 36% AT 10d
671 FA)E BYon, ARXFAER FET dd
He 67%(FHF 53 67lE FANE BElen, o&
Atolole EAHC R F97 Aol 7k UATH(p0.05).
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