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Chondrosarcoma

Han Koo Lee, M.D., Duk Yong Lee, M.D., Se Il Suk, M.D., Young Min Kim, M.D.,
Moon Sang Chung, M.D., Sang Chul Sung, M.D., In Ho Choi, M.D., Kyu Yub Hwang, M.D.,
Byung Ho Seo, M.D., Geung Hwan Ahn, M.D.* In Ae Park, M.D.? and Hyung Geun Song, M.D*

Department of Orthopedic Surgery,College of Medicine, Seoul National University
* Department of Pathology,College of Medicine, Seoul National University

A clinicopathologic study was done on 23 cases of chondrosarcoma and its variants, which were in the fi-
les of Department of Pathology, College of Medicine,Seoul National University during a period of 16 years
beginning from January 1968 to December 1984.

These tumors consisted of 17 cases(73.9%) of chondrosarcoma,13 primary and 4 secondary, 4 cases(17.4%)
of mesenchymal chondrosarcoma, 1 case (4.3%) of dedifferentiated chondrosarcoma and 1 case (4.3%) of clear
cell chondrosarcoma. The chondrosarcomas were prevalent on the 5th-7th decades of life, especially in the 5th
decade. The secondary chondrosarcoma appeared in the younger age group then the pri mary chondrosar-
coma. The male to female sex ratio was 11 to 12

The chief complaints were palpable mass (59.1%) or pain(40.9%) for a relatively long period of time, most
frequently for a period of 2-10 year (39.1%).

The predilection sites were innominate bones, sacrum, femur and tibia.

Radiologically the tumor presented destructive lesion with patchy or ring-like calcification.

The gross appearance of the chondrosarcoma presented central(10 cases) and peripheral (7 cases) types. The
histologic grades seemed to be correlated with death rate: no patient with grade I chondrosarcoma died of
tumor but 1 of 3 patients with grade II chondrosarcoma died of recurrent tumor. Recurrence was frequent in
the pelvis, sacrum, stemum, rib and scapula in comparison with bones of the extremity and seemed to be

frequent after inadequate surgery.

Key Words: Chondrosarcoma.
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AE§3e LHL Dahlin1978) 9] 258 AH§
st o] 1 ELFo] el Aelgl v Tablel 3 7+
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32309 ABSFE YA ATHFL 1700 o
2om 174 % 13¢l& 84, 4ol o2 A2
Zo|gle}, 744 o F -85 (mesenchymal chondrosar-
coma) & 497} giglon E3tLAY AEFFF(de
differentiated chondrosarcoma) 14|, 534 ¥ odF
§%(clear cell chondrosarcoma) 14| 2] ¥l = ¢jct.

2)Hd Y MEEE
F4F5e A% 2 4P ¥t Table2s} 2o},
AFEEL Yubd o 41-504] AFFl AR Z
9hEkI o]o] 4] 61—704), 51—604] U 31—404] o
dAFe ME Folglch. oA dFKFo|l AYA

o) we|ghd k] & Lichtensteiny Jaffe(1984) ol Yukd AF§Fol wal thh FL dF S L
9} Dahlin (1979)'0 2] =zlek 7|1 Fo Fslgdet. & A FAE B4 46lF 27k 31404 4}
1 #m)7doR vke FokAErs} -%—%—f{l'(PlumP) g Table 1. Types of chondrosarcoma
& shxe, 2) wad AAF FF5 8L F A v - -
L dzagel 248D, ) € dad TE o Histologic _types Cosesl%)
§ P AAATAL L 243 R A Chondrosarcoma
R O R N ML rimary 13 (56.5%)
AR T AR Secondary 4 07.4%)
402 ATSEOL Ackd o E ol Fuj ol T& Mesenchymal chondrosarcoma 4 (17.4%)
AT £ AAREE Lie) Sad s EL Dedifferentiated chondrosarcoma 1 (4.3%)
Sl e 7B o) £5HUL, HelZAELE | Clear cell chondrosarcoma 1 (4.3%)
Total 23 (99.9%)
Table 2. Age and sex distribution of chondrosarcoma
Histologic types -10 -20 —30 —40 —50 —60 —70 Total M:F
Chondrosarcoma
Primary 1 5 4 13 7 6
Secondary 1 1 4 2 2
Mesenchymal 2 1 1 4 2
Chondrosarcoma
Dedifferentiated 1 1 1
Chondrosarcoma
Clear cell
Chondrosarcoma 1 1
Total 2 2 8 3 5 23 11:12




Table 3. Site distribution of chondrosarcoma

Scapula Total

Sternum

Humerus Radius Rib Vertebra Maxilla Mandible

Sacrum Femur Tibia

Innominate

Histology

Chondrosarcoma

13

Primary

5‘

Secondary

Mesenchymal

Chondrosarcoma

Dedifferentiated

Chondrosarcoma

Clear cell

Chondrosarcoma

24

Total

* 1 case has two chondrosarcomas
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olell WAt zhe4 AFTRFL 11-204] 2}
olo] 4ol % 2dl7} st} dedul= 1112
2 53 4d Wgekare] ste]st gt

3) WL

AE LT ¥94Y B4 Table3 st 2o}
FHF) 52 g wskd olojH A%, =B
% ATl A7 3elgem ATole 26l7b
gshedet. 68 R Aol $2Y ARBA E
Aol AFSFo] LA c.

4) MF 20 HHo 2t

dAFLe F2 53 £ F3(59.1%) 3 55
(40.9%) o9l o okZnlu|o} TAHE F42 U
AR Zleld glglod ldE AR 53
L2 FF g4 S A sy}, o
¥ A2e 2-10879 7 HEL AA A9t 9
o (39.1%) 2 7}aF whoka Fwl 34 A 30
W oolgdet. oA AFSFY A WA st
Z AodA Ak 94 A 30 o) 2«4
FH7; #HZ el zlels] Ay e A4 29
2 3uolgdel. gAY AFEFY AL HHA
o] WA grtcl(Table 4).

5) ;HbE M@ A st

oAy AFEFANA 2ol chiry ZoAEF
At 2Y4Y AEEA AT Fol LAty
#%(enchondroma)o] 4k & g5l ol &
oh. 4rs] HEe 2¢eld gglon 26%
t AYH QTgFoe YAl Uich.

6) WAIMEIY 4

gt o g A A3 85 54 F
3 4Az qpae A3sbot FLA Y X —4
YEo] AHEA 7egt Aellel A BT A A5
A M3)sst gAas g, AFe] FAAL T 8E
Al B2k w33y o), T Aslguy £
3]F(cortical bone)¢] s}z B}, B3}s Jm
ATFFANAE i oz F A5y Yidsluim
A PHIgon FaHow H35ls wgw B
7t F& dEF 5 TN Ylring) Boke) H3i3 &
go] 2ycHFig. 1). kg Y AT$F S F2 B
2k Zazldyg Hulelgict. 8.3 47 Pd4d o
FEFL T dsliyY F A4 ydel Egsxn
EAAE P4o] HAsiglen FTLH0e 43
3l7b pats| Qlel(Fig 2). B34 44 AF 85
dsi4 Hwog HEyoo: T e Fig

F
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Table 4. Duration of symptoms

Histologic types — 1M 2— 4M

5-—-12M

2 — 10yrs 11— 30yrs  Unknown

Chondrosarcoma
Primary 2
Secondary

Mesenehymal 2 1
Condrosarcoma

Dedifferentiated 1
Chondrosarcoma

Clear cell 1

Cho?drosarcoma

Total 3 4

Fig. 1. Chondrosarcoma of tibia in 45 year-old wo-
man. Note fluffy or ring-like calcifications.

ZAE 7B QlglckFig 3). FRAlX o
SFAY T A2y Fol AEHETY of
5o W= ALY AR o] S
tHFig. 4).

7 welay oA

|U4N AHA

A AT SAH2E FAA AERF
(central chondrosarcoma)o] 10dl], H%4 T LE
(peripheral chondrosarcom)o] 7 ol gjch. F4l4gg) o+
24 dFFFY T2 AEAAs Boldhout
FubEol A TRol TEbElgich. R4 AFSF
o) 7% FoFol 71g F-9E AYs) A old

L lelle 307 37 gl HY, 26l
e FAEFol AL, lole el w4 o
Z2o| gl MO Mol o]A4 AFLFoR 4
AL vela 39 dx4d dFEFS 9w
4 dFRFTLE RFAAS. FAA dTEFL
71 &8 dEF F2bt g Ao Hop fury
AEFFoZ Qs gl

2 ¥ ol

Fig. 2. Mesenchymal chondrosarcoma in a 22-year
old woman. Note mixed osteolytic lesion with dist-
inct periosteal reaction.
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Fig. 3. Dedifferentiated chondrosarcoma of femur,
showing osteolytic lesion with focal calcification.

Fig. 4. Clear cell chondrosarcoma of proximal end
of femur, showing osteolytic lesion in femur head and
neck. Pathologic fracture is also noted.

Fig. 5. Gross appearance of chondrosarcoma of tibia
Huge lobulated hyaline cartilaginous mass with pa-
tchy calcification is noted.

9 =HFig. 7-A, B, C).

B35 = Broder?] E5HE vli W3l A Fo)
o) AYHEE debhE 712 9 Es, 3
AaE, el 4E b Az4e 3 A
22 Hulgt oj4E R4 FEAE} FEE W
& 7hAE 27 L 3 o4k A4S AR dE4
Zol vehtd gradel, 4l £40] &3 ¥,
AFREE 2F vebde 1A A4 gAY Ax

Jo

Fig. 6. Gross appearance of-the resected femur he-
ad, showing solid tumor tissue with focal cystic areas
containing blood in the subchondral area (Reproduc-
ed from Kodachrome slide).
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Fig.7. Microscopic appearance of fig. 5. Note pl-
ump nuclei of the chondrocyte and double nucleated
lacunae (grade I) H&E X 100.

-

Fig. 7-B. Grade II chondrosarcoma. Note myxoid
appearance and increased cellularity H&E x 100,

Fig. 7-C. Grade III chondrosarcoma with definitely
anaplastic chondrocyte H&E X 200.

(Fig. 8 AB). $3}444 «dBLFL Fados
grade | AZ$5 474 Bl o)t Y
2] Z-& F(osteosarcoma) 2] oFAF-g W ojrl(Fig. 9 A,
B). #3412 AZ KT L vhafe] £ AMEAE
AR AFAM TS falo 2 wodsha gAl gL 7
FoFA X Atol abeloll FEA o] el k4 A

- 845-

Fig. 8-A. Biphasic pattem of mesenchymal chond-
rosarcoma. Note chondroid island in the small undi-
fferentiated tumor cells in hemangiopericytomatous
pattern. H&E X 100.

Fig. 8-B.Hemangioperiocytomatous pattern of sma-
llround tumor cells in mesenchymal chondrosarcoma
H&E x 200.

HAl T FAY 2 Jepdol, F434 08 grade
18] Q24F F217 fatsl gicFig 10 A,B,C, D).

JUuzsU Nqus

F 2348 AT EFTF TelolA gk 67 YAto)
ol A # A 10W7x FA7b 7HsEhgct. A T F
14 (14.3%) 7} Ab9slgd o Yz 6dE 5q
(83.5%) & F¢F 1~3d¢ Aursgc}.

9 HBRES P9 AILEIY At

AP A AFEFE] Gy $3}5 Tables
o} zet.
rade [o] 10al] 2 7} gigtow A4x|Fz Fut
Z, 35, AF, 52, AFEAloldl x4
ol gilch. #3tx9t ¥-9lo 2 gL Ta
ble 63} Zrr}. F A7} 7458 7dlF 3d= grade
I, 3elli= gradell, 1ol EHAE T K50y



Fig9-B. Photomicrograph of fig. 3, showing anapl-
astic spindle cell element with osteoid depo sition H
& E x 100.

Fig. 9-A. Microscopic appearance of fig. 3, showing
low grade chondrosarcoma H&E X 100.

Y

y . ¥ 5

Fig. 10-A. Scanning power view of clear cell ch-
ondrosarcoma. Pseudelobular pattern is noted H&E X

H&E X 100.

Fig.10-D. Area of low grade chondrosarcoma in
clear cell chondrosarcoma H&E x 200.

Fig. 10-C. High power view of fig. 10-B, showing
large tumor cells with clear cytoplasm. H&E X 200.

on) 27k Aol Ygict. grade [ AT HF L1 7} goket.
— 39 Aslg o Abukedl = gl9l 3 grade 1T 3] 10

5 0) XIZYHI ALY US| ARobA
F Lok 50 Ak 29T Agsiadel ¥ ’
2L x| Zel] v]E TubTE E7HY Fol4 Zd HZ83e) A auruel] W2 o] T Table 73}
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Table 5.Histologic grade of chondrosarcoma

Grade
Site o om
Femur, humerus, tibia 3 2 1 6
Pelvis, sacrum, sternum, 7(3) 3(1) 1 11(4)
rib scapula
( )} :Secondary chondrosarcoma

Table 6. Recurrence rate of chondrosarcoma according
to the histologic grade and site

Grade
Site —_— Total
I o 1m
Tibia 1/1(100%)
Pelvis, sacrum, sternum, 3/3(100%) 2*/2(100%)

rib, scapula

* One patient died of recurrent tumor

Table 7. Prognosis of chondrosarcoma according to
the mode of therapy

Mode of therapy No.of recurrence  death

patients % %
Excision 4 100 0
En bloc resection 2 50 0
Amputation 1 100 100

Zet.

FA 7t 7bedt TelF A AE & 2 AT
o gradell 4 ZKF2 +EF 21Ul ApBskg
t}. En bloc resection ¢ g 2% 1dl= 64 Y
X Auslgou 26 B AZEda glon Fok
2 A A (excision) g 4dlE 25 7Y WA 103
7F 1 -39 Aslgd o A= gl

Y.
AE S RY A2 1947 ool e
ot AFEEL BolA WY B BEHT

TR G glehsl 204 71 2 Keiller 74 2.2
2 AFRFE Y geldd Ay e 2F
et 2ol AE§Fo] FAEH 22 w4t
Addder Holgt £73¢% vehix AHAas
4 (osteosarcoma) Xv} 84 Ao GlFE A F
oe AE o2 72T 4h3-2 Phemister’™ o]
o 2 Foll dEEFE B &E A4 ¥
dol FollA LA ze HYFFF Sl Fto s
HZE Flol] ol ep N | FFokRlaT w@i}
she ojate] QA4 EAIAL dESFTE At

| =S AHshe doleh. of
HEE Heks) Hrbstedof oshy 2y A
éx

v A el g gldgle] AT ARE 3t k3
T AT 4F F ek AFSFL Aol deld
= v A dEFS F AFF, FAEF, &2
o} ¥ (Ollier's disease) o] 1} o}Fx] £FF (Maffuci's
syndrome) =] ¢| A FF, dEotM2FY AFH
Aol A {Fd ulo]-T of-ZZF(juxtacortical chondrom-
ma) 3} zhde] of¥y A-¢rt =Ex gt 2 A
A Aol 4 Aol =Hdoy sAd dF{Fo
A= Aw ol Foll=, 3o9] F -8 F(osteosarcoma)
919 dFFAYAFFT] At T8FY A
St 20l QFOH EYHolL 1ol HHAoR
Aot 2ol ¢ AFobAEY FF o4
oh. Ackst ARl Aol e we| A Y
Yzt Abll Al T wlel] weld QF55Y w4
Aot Wl 2 A LA A%t AFSF3
=2 o AAE A EFI 7 e wsh e}t
WIImBBIE TG 2 WSS He] o Aal
o] AYE F v Folaol Agke] et vhE o
L Fodell EAUA AFRFL AEY F v A
& veblleo] ez Ao g okl 4£7E Ho)
= dEToke] 44 AsE WA #HAT Ay &
AL Holx AFHFo] A Ag4HE Bo|xdl
B EEXA gephmm

Sl vhelell 4 EFofell gt B2 1964 £
o] FFofell Akl AA JdAbA 1AL T2 &)
A BTN g glont T f3el Ay s
< FE" Y B3 o]l glon wgd “‘dFS
F7og BA Ry 9gon FHEMQ M4
& 1ol dF§FE glsict. £ FAdA

| BAAS) L oA AFEF Y 2

k=2
o MiTE A F2 Qe ks

44 ATLFY
23a44 AT4EY & DA 4L s
NeA T %39 9499 L& Dahlin', Ev-

ans%™ , O’'Neal ¥ Ackerman' , Sanerkin®y Gal-
lagher’ &] B 3¢} §-2}8lut GitelisE'™ 2] ¥ w9}
£ vha ozl Fxp] 7% 30-404 o BT 7
A Buehgch & Adold 4BANEE At
of 982 obzt walgod ok % wm
N 3} At

o]zt AE§F L Dahlin™ o] Bme}l u]
b4 AFEFoll vlel] ohAL FE o B2l WAy
UL FrdFell A ulEtdet. EedF Tl A4
7l A4 Ftoye dF T HF I EH
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F= 42 4 ok vl 4 AW Vel 1
o) ey AEFelH AN ATKEFL HIY
v} glo 52
Z(osteosarcoma) 2

ZtdA AEFSFE vla Y gL AH SN Uy
3 4eF 20 Abslelo] whaisled Dahlin'™ 2]
AE 3 AR okabele}. b4 AFSFL 1959
v Lichtenstein 3} Bernstein™ of] 2}sl & 7] =3l
Fokoz ey og Frhx A3 ohE kit
7H & fY5FE B2 A2 ¥y F2 i3
A2zt Aoz dygodsiN 253} vlqh W
& 2olT 2 39k QBRI vole 3
ofolth, kA o2 o] obd ol &7] ofy-¢ EFA
T A e AR g o o /3AHE
= F ol9 Az A v .

B3lsAdy AFEEL AETl 4AMYT FF
Y FALE F4L£2 YR 46419 o213kl A
o) 5] shetol] Al o AAFE FEE A
Aere-2 Al s Z3kgch. o] F42 Dahling Be-
about™ ol &j3ld A AFTKF2 10%F A=t
1347t F& gradel dFJFo] HAH5F, T5F,
e B3k G g4y $For Bk A
4 oo B Falv FSFoRe wIE 29

Eo4 ¥ AZ8FL 4642} dETF Y o
5| 7Sl sl om o] Zxpe Y 83U 9
Aol Bl Agk $3E AT A5 HAE ¢
A9 4+ dslet g sl 4dA AT
Ag Fyoy A Aoz N8E v £}
et 22 dE ALY A EA=Z BREFAled
= Awtdll HEFTFHAY 1R AR HGHE S
AlE S 3 2dz AW a5t ¢
drt. FHAZE AT ST HE Unnig™ o 9a)
g 714 B354l o= BjomnssonF'" o] 474 & A
gl Radtgict. o] Fokd AFY B 53 dEHF
Toll sl 21—404] A Eoll 4 dzlol] 2.6 11
2 Iwske Foolvh'™ . HrldtHoz: FuE
A2} chd EEHE gANEE B o} 2 kA
T 4 EFSY FAE BT 3he Rnkelo]
HEE F S ok o] o UG AFYEL 15
%9 2= en bloc resectiono] 2 A3dt x|Bulo g
SR

AetEAo A44 T2 AMFE AL AP
Aol T3 ol H2LEL] A w]Folr
of Aol olgt AF KT o]4S ukA|F I HHA
AA Fe AN AF A 2HHES
shofof gt

A2 Rzt 2009 4

o £
]
N
n)Y
e
l.d
sl
3o
T

o

u oft

5% 7ddA
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b F41 7 AhEEkgl e FA 7R golA A R4

S Hrkarle oE U F47F 5 Tl F 4
o] A wbaFokM Al(excision) B A| ¥ sked 4] L5
A B ol F FolA ATIFL YT Ay
Al 2| &3 Abott. o] F FHlv el HAA
22 939 5ol AR dlAb dA g5t
5 %3}e}. En bloc resection & A& 24¢|%F 1
d+ e Z271 glgdet. 8w Hindquarter
amputation-§ W& lel: FEF 20U F A= at
o7k R F Agasleh.

B A4 F4] 7t o] AL d7ldle
u] &) gradell 3 ol F 1|7} 2}utsla gradel
AAE AHgeiizt glve AR v fo] Hol AFF
3o 8157} oAl Fol Belshe Eshz Awg
Baished A ool 25 Ay ot en
bloc resectionell & 50%0l 4 A g Moz v|Fof
Bol zjgubyje] Al FE 295l A o2 4=
th

N

g4

A\

AR Fo A 1o Tk 7l A7 FollA o
F§50) 47 AL Selrt Awksigl ot WY
o w& ANl s} Aot gleal wlast of o
AR F AFEFY AS Ankgo] gol A
TbE ZEl A7 FANA A7l AFEFY AL
A M 7} o] AJg R AOR u FojRo} AU
& 5-ghd Heolucle gubyo] of Ealt szl
4.

goll 4 =23l Zol AIgE 172 ol F3l F=}p7t
HAL 2AF Srle HHl TR B dd4 F4
7t BrbEdte) B4 A, GlFd mla)e ¢2EE
Aee shepar] ofel g Aol wdel AFAL
Fof 55458 T4 E ol g S 54
3 oo HAZ 2NBF FHIAE EFHMA T
ql2] FFoF Aubll A3t shate] o] Foof el
g} A Z-=ret,

* 2w}z £ Enneking 5"’ o] A At system Z-&
ool A}3-3l= staging systemol] =2} s AFK
& 37tsted A Fal Y 8ot stages] Pedal |
2E SIEE fE=ofof dlelel A4

2 &

196811 ¥-5) 198413 7k2) Aol ey ol §el 5y
el 2AdAA AR Qe Tk A A
o dF4FY T WY 234§ 4y Hegae
2 ARAY ok sk 2L AL AP

1. % 23609 Q285 Helzatgen 2
HAH dF§Fo] 174 (73.9%) 2 7} woro] 17



ol 3 13¢lE A4 4oy o) A4 AF§Fo| Yt
oloj A 7hodA AFKF 4| (17.4%), E3j4L4 é
AFKE 1o 4. 3%), FH4E AFEF 14
(4.3%) 2] Wl=qc).

2. 43852 41-704 AHF B3 41-504
AHFA A Euslg o oA AEFRFL Y
Wy A F§ 5ol vlel A& dF S wysig .
hdul s 110128 F3g A oFAe] Ao st
sslct.

3. 44 F4E F2 59 T2 FH(59.1%)3
F540.9%)0]gle 2-100d7k8 71 ¥ HEE 7t
A 734$(39.1%) 7t A4 wokew FwZe]l A%
gk Suk Hogdet. AdgAgto g by Fod
1% 2d], 24 FAFF 207t Uit

Sokd oz MYy AFKFL FAML o
wr%ol 10o), H2A AFKF 7ot AP A
F55A Foko Estxel Abubgsbe ARaA
7 Qe Ede 2% YL FHEE A2
Al A F2 vepsich. FEF Adels HA3 A
Al 7t A Fa3r Qlxkg et

F”NFI—-rB-NH
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