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=Abstract=

The Chemotherapy of Malignant Bone Tumors

Ki Hong, Choi, M.D., Chung Nam, Kang, M.D.,
Jin Man, Wang, M.D. and Young Sung, Park, M.D.

Department of Orthopaedic Sxurgery, College of Medicine, Ewha Womans University

FExperiences in the adjuvant chemotherapy with adriamycin on two cases of
osteogenic sarcoma of the femur and tibia and one case of Ewing’s sarcoma of
the femur are presented.

The two cases of the osteogenic sarcoma were treated by a combination of radi-
cal amputation and chemotherapy.

One case of the Ewing’s sarcoma was treated by the megavoltage radiotherapy
and chemotherapy.

One patient with the osteosarcoma died of late pulmonary metastasis 13 months
after the diagnosis and treatment, however, this patient had discontinued his che-
motherapy in three months. And also his initial amputation was delayed four
months from initial diagnosis because of his hesitation.

Other two cases of osteogenic and Ewing’s sarcoma are carrying on normal active
daily life without local recurrance or pulmonray metastasis 11-17 months after
the diagnosis of the osteogenic and Ewing’s sarcoma respectively.

The observation and follow up period of our cases are too short to permit defi-
nite conclusions. However, preliminary ‘results and the review of the literatures
strongly support the possibility that adjuvant chemotherapy has improved the
prognosis of the patients with the malignant bone tumors.
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g o X3gH.
Malpas(1975)® = %5 ¢ Axtoz ARy
dE 54 EEo] 20%En FF L
Frowmmmg aE WFE ¢ 2udtn gk
%ﬁ"f%ﬁ Agdgnteze =
o] “u] 7} B E”(mega-voltage)y 3l
FPage Ae 54T EL 23 8%1 %7k 2]
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N 4% Al Bd B2 dTF7 = <4Ee
53 £ E&TA Neff(1975)%"
w9 _&34 (immunotherapy)
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Sutow (1976) VL o jrtx A& EFAL5e
T4 FESE 12~61A48 FHsd 56~67%7+
A ZAAF 4 vty mustgrh. @ Jaffe(1976)
DX adriamycin, cyclophosphamide % =] ¢ met-
hotrexate 9} citrovorum factor rescue 24| 80% 7}%]
4E AR+ A5 syt
A AgEA L 134
& sz 9T Aol 2 R
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o = micrometasis 5 #
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L3t F55E Eodon ANEE
olet. Cortes & (1974)%
adriamycin & ) Zw=® m?% 30mg & 3
g AAer W 4~6Futch 63 AFE3H

adiramycin

At
15%9 AsE& 22T o Yok
% ZAAE F4F 295 Ewing 3 1991 ad-

riamycin ¢ g 4A 25 St 9= Hell ol dhe] 2m3)
3A e

%34[1

w7 10900/mm*EA vFg 4 5 FF(segmented ne-
utrophils)46%, d=bT 4v%, AT 5%, 2T 1%
olgow A& TR FAS5E 40mm/hr.e] gl o= alkaline
phosphatase &= 165 LU.2 <71 o156 glgch
QA X-AA 3 AT AFZA4A04 F 359
18-9e] 514 3 F(cortical expansion)s} & ¥ A
o “onion-peel” ¢fafe] glx 4 7pie Fsld st gl
it SR AE ErrdE 27T €9
S(Fig, 1. 244 F4 X-4d-& AAeld
AEY 44 FFSFE JATE EAAE AASEH

Fig. 1. Cortical expansion and mottled bone des-
truction of middle third of the tibia.

£ (Fig. 2) 354 A9 £734 2
g A pleomorphlsm)O] #xee A FFAFY
207 xw=le] & AL FdTh

=l g 5"l & ADM(adriamycin) 1 430~

40mg 4 5%D/W 1000cc o] E¥sted 34zl & 100

Fig. 2. H.E. stain x 400-Irregularity and pleom-
orphism of the sarcomatous cells.



A FS stgleh o]H T ADM R & 4~6F
o2 WA 53 #Este] & 500mg 7hA £
o &ae ADM 8] Rof simbe} Au| g o4lo]
A Fud olE delzion FEFY A
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£ F=xte @AW alkaline phosphatase 7} 53] o
A5tAl @skE Ao nt mEE &)= ADM
¢ 7} alkaline phosphatase 2|5 37A 4L B 4
sl ¥ (Table 1).

Table 1. ADM administration and the level of

serum alkaline phosphatasé (Case 1).

Ak, p.
mu/mi(I.u) J ADM 30mg
250ramp,
200-1 W
B m &
150+ w; S—
100} \/
50
1 i H L 1 L — 1 L [l I
[¢] | 2 3 4 5 6 7 8 9 10 {1
Months

ADM %o 2¢ wlad 749 w3l By (Table 2)
AW BHE 1R o nlalA é} 73k 4900/mm®7}z]
1,}]3:]719}\]1}- 2y 1 & ]—- 37
ﬂ]@a}J_L A A el 2 15k
P s A ‘g‘—r' -4
wﬂ%’ & % alkaline phosphatase 18K1ng—Armstr0-
=S
%

12 %9 13000/mm?®
1:}.
2

Aolglon o

A AAelgdH. 5 F 1043

ng w4 44 24 2
A FEH0 9AE F45%T B4LFE Su g
o

224) ¥ReA A% ALY FE % FP] o 2

ALz L] Yskg et

244 olddLAL HESTY 3§ 3EY 1 ¥
Hell &, FLLE 2 FFo] gy, FAAA
Wl &7 7800/mm®, EFF 66%, ST 383%, BALT

Table 2, ADM administration and white blood
cell count (Case 1).

w.B.C./mm3
16000+

| ADM 30mg

2

14000+
1200C+agmp.
I 0OCO-
800CF W

6000}

©c | 2 3 4 5 6 7. 8 9
Months

alkaline

1%elgler H4T AZ4E 35mm/hr,
phosphatase 12.0 King-Armstrong w2 o] gl ¢},
234 #F d=5F X-AAFig. 3) AEE Ao E
¥ A9l “sun-burst” Ay EFI I T A4 F

Fig. 3. Sunburst appearance and perjosteal new

bone formation at the distal femur.
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Fig. 4. H.E. stain X 200-Irregularity, pleomophi-
sm and pyknosis of the cells suggest mi-

xed type of osteogenic sarcoma.

3 AEHEY FAe] dEHe fAYstget. o
4] #% alkaline phosphatase ®& 350 L.U. o] &
2 ALY 15H B Axn Ay

o F3 XAA S Aol £de $AEA g9

£

g2l 4% (hip disarticulation) & Wgtow 4%
& 25335 ADM ¢ 1% 40mg4 5% D/W 1000ce
o e 44L T‘;} course Z 160mg 4 =l 3tg
T ADMFHE 4~5% Ao 34U g

Chest film of terminal stage. Extensive
bilateral tumor shadow of pulmonary me-

tastasis.

23y Zabe Add F

e} o} ‘—ﬂ 4 3]"‘ g ££F 13449 2] &
Zg g gAY %‘7 244 Az wstgh
A FY- X A4 &

o= (Fig. 5) % $q4%ﬂﬁ4_

o oo

= 109 F£43¢ g2st gk

1 32¢] ADM Foi7 28370 w2l HATH
o w3E 2w JeRd 35 FyE A ddd
t}. ADM s =& WEF57F 4000/mm7HA]
wWolx o] Fulx Fe AE TP G 3FAT
A 45 g4t (Table 3).

Ha0Y wEe g2 ggor AAE4Y W3

Table 8. ADM administration and white blood cell count (Case 2)

w.B.C./mm3

28000y
26000
24 000}
220001
200001 op.
18000
1 6000
140001
12000}
10000k
8000}k
SC00F
4000
2000L

| ADM 40mg

expired

o

0 3 4

Months
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SAs . ADME 427 2o Feb H2ga
3 BT dvhe G o dE shged ¢
EZo] 7] 7= alkaline phosphatase & 5T &

BAENE HA 5z dgl=H(Table 4,

Table 4. ADM administration and

serum alkaline phosphatase (Case 2)

the level of

Alk. p,
mu/ml (I.U.)
T 3501

200 } ADM 40 mg

250 expired

100 e \/,//
M
50t
O 1 2 3 4 5 6 13 14 15 16 IT
Months
Z o 3
134] 9] dxtzA ok 7ALEEY +F dEHIY 55

Fig. 6. AP and lat.

view of femur. 111 cefined
destruction of the marrow space and cor-

tex.

Fig. 7. H.E. stain x 100- Small round cells form
group or lobular arrangement with fibrous

tissue bundle dividing them,

g gALA o 2 WAP 12500/mm®, ZET 76
%, AT 24%0lgoer A TAZ<SEE 13mm/hr.

o]l 2 alkaline phosphatase 7} 2251.U.2 Ab&=
955
YA 5 AHE GYF X4 &34 5
o ¥ AAERT 94 Pde] ng e ol
A= AR A Ao kg 295Fig. 6).
AL T AHNET Q9% T4AL Adsech
2444 [Fig. DL Fx TZA 2} Akd ez Wy
Hel glm & B33 AF2A 5] $FTHzEL A
Ho2 T2 9o Ewing 59 54& ndFn
A At
% F1FLALH $5 A5t A B4
BE Astget. v ZAEBADE 1 Fel 434
la =] 3 300rads ¥ % 8000rads 7} & w7tx 73
47k . =¢ FE F 25538 ADM S 14
P

2o Felle MY 4AE BH LR
st Sxbe 3 ADM %¢ 10 ¢
A Azedged edlol FEE $g o
9 wsE gy

o] 82l Ewing F£oko 2 ¥ % alkaline phosph-
atase ) Foro] A BAE Ao AL o2
£e 9 FHG o RAY ADM Feis 2%
alkaline phosphatase 9}¢] =A & »w dyled o
ADM R« &% alkaline phosphatase & 3174 %
o LA Foll = A Aastgdod Az 7AYE
Sk ¥lmA 3 A4 ol 55 (Table 5).

ADM Folol #8542 wislE 2 (Table 6)
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Table 5 ADM administration and the level of
serum alkaline phosphatase (Case 3)

Alk, p,
mu/mi (LU
. 380

300F
250
200
150

4 ADM 30 mg

VAN

~N

100
50F

L L L L

L
8 2 10 {1 12

A4 ADM Fedol: wmd 9 Fgast o w0shd
3800/m’7bx sAEt g 2y o Fe T %
o FadQueA AEg Helvhrh shilwls %
HE Y %se] gz AAENE 5

WA FAl T 44 Aol zlols FAHel AA
254 dn dgod 24 1549 F AT A4S
“\-z% 5’—2éo] Hl}ﬂrﬂ.ﬁr}}.. o]l:_ Hg-x}-/ﬁz’ﬁ_ {—
A A
AAA o]
89 alkaline pho-
zg /%Hd

-mjl

£L A

_]QI_

JLA A EHE A 31—5]-_;__
W Az AFeziE 1644
sphase A £ 19.5 King-Armstrong ®$] 24]

Tabkle 6. ADM administration and white blood
cell count (Case 3)

w B.C./mm3
14000~
R.T ¢ ADM 30mg
12000

Jevs e
8000}

SC001-

4000}
2000

T

o 1 2 3 4 5 6 T 8 9 10 u
Months
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Lewis ¢} Lotz(1974)*Ve F$£3=} 2 ]
a3 Ao 4 “skip area” F-& WAIFA Be T4
A(unappreciated medullary extension)o] A9 ¢l o
mE AaF 498 F5Fd = A (transmedu-
Ilary amputation)o] FelA ¢l |z Wiel= P&F
£ obY 99 9w shgrh 2du WAL E
AL TAFAG 2ok FaABEed Aol
. =% Enneking % Kagan(1975)
WL F5FHA 404 F RFHY, EIA2AdE, T
AF(bone scan), tetracycline labelling ¥ g3t
AR 10 # (25%)0 A =N
o] A FaAuEe] Bvtx shdr.

Jeffree 3-(1975)'"% AolAd E-5F F=9 0% °
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1 80% o] AFo] =lof ] A # 4 (microfoci)z} g7 )
o 2@ A Aeld wlAwad AE Pard A4
» 238 8 ¥ (systemic adjuvant chemotherapy)
s g etd APgor FEEE SAAK
S st O,
Cortes 5(1972, 1970)"L 859 A2 § A-
DM Seie 459 Aol® A4ARE bzt sl
ol % A At 71%9] FAF 18ALARNE Aol
Sgvkn stgdvl. =R o] EE Aels EXFAAE
ADMo] ®% §& ohe SebAl e 9§29 (combi
nation chemotherapy)e] F o)tz Buslg el
Jaffe 5-(1974)*7°"-¢ E5% <] HDMTX(high dose
methotrexate) 5o &]-- CFR(citrovorum factor res-
cue)d AE3he] A elztn s AT MTX atez
+ &37F gobe Bux gk, Rosen 5(1975)°9-&
A 5hA Aold E5F4 HDMTX o CFRo] &
7k @ (resistant) FxpEA £ ¥ 8 (rad-
Fotherapy, RT) & HDMTX 7} Z 34 ol etz sl¢l o,
o] A& Jaffe’®rt 589 Aol4d EXF 4 RT,
HDMTX, ¥ CFR & a3ty 2y zadogrl=

2nE A9 FE Aol

i

l

Pl
r_O‘

r_\,_,‘ m[o _1314

nine mustard(melphalan)s} Aol FHFo FaA
olebx ¢ Al Aol FHTY 15%E €2 3A
Aol d2 F3l7k gietm shgivo.

Mitomycin C = Z%3o F57) 9vtn &5 F o
v AR AE Bt 4R geba SRR, & A
S5 gl

Rosen 9. A o]5 T84 ADM s} HDMTX
g} CFR Y F74 3g¢ 4 (cyclic chemotherapy)wlk
22 50%<] #1449
(regression)® A& mushy mzdtge]os g3
% A5E 44 4 Ao ddvh

Jaffe(1976)'”= VCR(vincristine), HDMTX 2} C-
FRY g¢aweon 255¢ Austd L& Z4E
rastgd o F5359 FAEFE ADM, CYC ¥ HD-
MTX ¢} CFR ®Wgtewiex 29 ¥ 80%Y 4&%
& By s,

Rosen 5 (1975)*%& A ol4 THFo4 w2
s} ADM, HDMTX ¢} CFR % CYCE #adle 16
4 F 138 2t dgvtm Sgx s el
Zol RT @ HDMTX A-§-& g4l F42) 27
5344 Fo% SA % H7b obd Ao G ash LAY
&oll= Estdeleln shgl

Akahoshi 5(1976)"2 mitomycin C, 5-fluorouracil

% MTX & $44d Fa590 F4%2 425 7

=

o] A FoFA el AAFA

= g BT FEAFTA I A4 Faye]
F4%59 458 54 vz Sy

Mosende 5 (1977)*& BCD(Bleomycin, CYC H
Dactinomycin) & A 23 F55¢ A& ADM, C-
YC, HDMTX ¢} CFR & A 2% #=}o} nlxdl F
opei A £5he] 1AL BCD ame] nep FHL &

A el W gagteeleln .

Beattie (197502 Ao]4 5T 104 & A
VCR, CYC, ADM % HDMTX ¢+ CFR-& o]43
g e gl o Aol Ha HAA = AR 4
717ke] @4AR-E Bug o v

Sutow 5-(1975,1976)4-% A=4F F CONPAD-
RI-Is]2}sle] CYC, VCR, melphalan ¥ ADM & =
o} 8l 433 F 245 (56%)9 FHA7F 12~61 A L3 A
W Aoyl glvtaw Bastg e o2& o.%F CON-
PADRI-1 9 eks] MTX 2} CFR¢ 373t COMP-
ADRI-II 2} %923t 67%9 #@=}7t 12~26 1Y
ZE AT D Aol gl Bastgrh

Rosen §-(1976)*2 &5%5 & en-blocdA 2} A%
(prosthesis) & VCR, ADM, MTX % CFR3 CYC
£ ol 4%t nzsttadow 80%aA 12448 o4k A
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r
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WA olelwr Al ey Aszt: F4T 2EL
glrlel e ofx HoAuk EEEFA LEidade]
F3Er TE JPAE S due AP A4S w
o T QAD}““”

5 e ;Y
90%%= A% A AAE FAS 2dgd ALl
Al g Fabe “Af(cured)”® 253} s
e Aste S99 5 JEEE vtE Paglel 2
BE JFEoer ¥yl (assess)dtd E Hvha dgrt. =
gk Price $(1975)*02 #=}7} 3044 o] Aknk A &3}
= AL Aelsb gvta sy

2 FHdAE 248 ES5FFA 1dE AR =
ZFdl Friste] GEAbFEtg o ok E 1dHE B
7R 10AE 2 A 2 Aol gATE 5 o Fu
Rojok & Aolwt

F-4F6|4 #% alkaline phosphatase 7} F7FdlE

5% Thorpe B294%)] o]ebd 4% 2% o alkali-
ne phosphatase ]2 W 2L WY o Fo o Hsk A

gelA grew sSAdolst HAHT Fowd sl st
E%Drl gt

McKenna $(1966)°>¢ +$4 FFx4 9 alkaline
phosphatase 9 A7 A LE} e ot e
= Rosen 5-(1974)°7-2 & A alkaline phosphatase 3|
A geta shgvh
He go] Al JA Q7 A
g Fol X vk Neff 3} Erneking(1975)*0& <41k 3+&
e s “4":1&“ A s}o]
= 2

2 3FekA Eéﬂf ] ¥l & (frequency) &

rlr rl

el gk Aol

2

+ FddAE 4
% alkaline phosphatasePJ WEe Aol gk
ey A 18 A= ARA = o
W AR ASee Argg AAd s dasjeldn
e S - I R 1 44

2) Ewing &

1921 ] James Ewing -& Fa9 F4EsE ol
FHEEGE AEsgh 1F o 50R L F£4
whed ool = A 2abyle] 2 wWEst gl

19651 Phillips ¢ Higinbotham -& 4000rads o] A

o] mA g xAl(supervoltage irradiation) ® A%
o] FaEz 5B EEE FAE F dutx 5y

967 ¥ Boyer & ol 3£ Ewing 5 & w4l A
282 F432ocal control)d <« gtz
o 3

2
bep ey e 448 AdE FE FE

Sz gEstA o0, Suit(1975)4V6]

s 1 2] 3l Ewi-
ng £FY A8 AL T 998 THn
A gl nastdtador Aoy ou, g
Bdl AT FEE g AvkDGA o) Ex -5—]-{— su-

belinical metastasis o)
50—60% 714 & o]
T84 Ewing 55

AeHger 5
A 5 ¢l g,
W gl ey ed e
BCNU(1, 3-bis-2-chlorethyl-1-nitrosurea)!® &.& D-

ors

o
oy
o
2

actinomycin(actinomycin D, ANM), CYC Zo] 4}
25 YAHY FaE oy AR AJLo s

T A grhz dgnn.

Fernandez 5-(1968, 1974)*V'"2& Ewing $%2 4

=

Ad g¥utow AEdE A nol w4 gy
CYC & VCR-& 2143 ghatewe wWesle] #m3l

o

Re] A=rt ¥l Evdz shglor] Suit:
474 Afdl &3te
4.

Marsa o Johnson(1971)*L Ewing 3¢ 3§94
2 AT 9 FHAAAEFLE Holdt
7} 8B ol 35 (blood brain barrier
AA Bl & kel @Al o]
gt dkgvh. 2Ele ol F FFAAAZN W
& AZAE VCR @ CYCE o] gsted A

z

PP

Z AL 4000 rads o] AFo] Bla.

p—g

w8 g (intrathecal chemotherapy)sl =¥
A(whole brain irradiation)g F3F38-ivh.
Jaffe $-(1976, 1977)'92 ;5%_01%1

Ewing £ %]

= VAC(VCR, ANM T CYC)9} whapAlx w7} Zatb

gl 25wy el etz x5k Bacei Z(1978)P& ukap

AF g, == 3% VCR, ADM g CYCY &8¢ W35 3
o]

AR E B4 Aol PALLN LT FE o 3744
%ﬂb%ﬂ“%%*%ﬁ Az A 9 Aol
gl 4wz g

1976 Roqen”)c Ewing §Zd ANM, VCR, C-
YC & ADM 9 4717 e Ao} A gak4e

¥ Ee =% BE e T9%7F AL Aol



Aol dgeknx ahgsh. WA age] 4% d4x
28 stz g £A4(excessive devitalization)$ 3]3}7]
$15ked ANM 2.2 ADM Z¢  #Ab4 7h3 A (radiose-
nsitizing)A| Al = wAtd e =FdE Fstefok
e,

WA e W F oA LS 27-38%%2 nud v gle
W 25 A 2%ow dose)d] AL edldAE 30—
50%¢) =& Adge] nz HE., a8 Ferna-
ndez B (1974)0& Ak zAbgksl FaAFEde
A7 gled WaAdeyae = J 2 A% 4000
rads v} 7000 rads %5 A& iz sy w.

E ZHAGAE B4AFE F1
Hie BAAxeE Adsdrh. AR 15
o] 4382 d3 v]3 300rads 4 3 8000 rads 7t 2 o
7= 7547 shgv A=
438 5 dEY db2A+
stg ot A48 FAdes 35
A o EF IR 2
Aok ot A gladeth

PA 7= 167197 ADM-E& 3 coursed] 90mg 4
whabad zabeh Wgel A 63 Fejshgloen siAl
ol &= glgeh

£,
2

oAl B FEEA @A FAge] we I
ot e FHAE AzLE BAEAAE 22
ADMel % A% 2539 A3 $A4ozdE
oA, FE, A4, Td, BE, AWd Fo vkl
g, grE o 2~3AU AETH0 T
s Middleman %(1971)™6] 9819 294, T4

A, AAEA WFges x4 445 (premature ven-
tricular contraction), ST-T s} ®3}%¢] vheb}x] uk
QAT e sbdgold 4 g 245 o

g F4dAE JEA g, ADM £ 4 24
7§ Bxrge] glor AFAH FE& AFHL a2,
Al b5t 549 Ul A 474 Z(intrinsic
cardiac neuron)e]] ©] g &4k 7]l &}, Wang 5
(1971)¥%¢. 2 ADM -& A ZE-A (myocardial toxicity)

(=]
wFe] 600mg/m*E & stw &
Ll Al A6 FoE %

whlelof qtvbw B s

hie
F-“Z{L
N

% 24, Ewing §F 1#d d
3 ADM & RoAs Add 4 4"l 227t 98
2 HE FEESANY AAEAY #HEgs Av ey
o AAAA FETY 47t dAHew gtk

X SN E5%F

z B
zd o gedA A5E & 5T 292 Ewing $F
195 podlgret
5% 2d e 2T Agds ADM S Fodlgen
19+ oA 598 33 GAL ALss F3d§
o 1048 F ESFY Aoz Abgstgreh v
gAY FAE ASsn & v =% £ 10

Ax FH4AZE ot A
4% 4 Ewing $%9¢ At o}
%
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