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= Abstract =
Treatment Results of Rhabdomyosarcoma

Youn Goo Lee, M.D., Ki Jung Ahn, M.D., Chang Ok Suh, M.D., Gwi Eon Kim, M.D.
John J.K. Lohn, M.D., Hee Jung Ahn, M.D*., In Joon Choi, M.D*. and Byung Soo Kim, M.D**.
Department of Radiation Oncology and Pathology,* Yonsei University College of Medicine

Yonsei Cancer Center**

Rhabdomyosarcoma is a highly malignant soft tissue sarcoma that can arise in any site of the
body containing striated muscle or its mesenchymal analgae. It is the most common childhood
sarcoma with two peak age frequencies, one at ages 2 to 6, and one in the adolescence. The site,
stage and extent of disease, and pathologic characteristics of the tumor contribute to prognostic

factors that influence therapeutic decisions.

The results of treatment of 52 patients with rhabdomyosarcoma, who were treated at Depart-
ment of Radiation Oncology, Yonsei University College of Medicine, Yosei Cancer Center from
1976 to 1987 were retrospectively analyzed. The most frequent clinical group and primary sites
were IRS group Nl (67.7%) and head and neck (42.3%}) including orbit (11.59%) and parameningeal
region (13.5%). The overall and disease free 5 year survival rate of eligible 41 patients were 31.7%,
20.3%, respectively. The complete remission (CR) rate was 50% in clinical group Hl and 0% in IV.

Primary tumors of the orbit, clinical group | and embryonal subtype had the best prognosis. The
survival rate was improved by addition of chemotherapy to operation and radiation therapy.

Key Words: Rhabdomyosarcoma, Multimodality treatment, Survival
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Table 1. Treatment Modalities Among 74 Pts. Treat-
ed During 1971 — 1987 at Severance Hospi-

tal

Treatment Modality

Number of Patients

. Biopsy Alone 12
2 434S SekTanle 1), 24 A wgk oo DO .
w1269 2okd A ul whokry 4o, 1vjw &% gk Op. + Chemotherapy 6
L AR ol AT ol Aol A} A9 shod’e), Op. + Radiotherapy 18
Az E-Z = 104] =]glo] 16402 A A 3xl9) 30.8% Op. + Radiotherapy + 34
Chemotherapy
£ 2R3 o] F 54 vlake 6ol (11.5%) G2 10 -
w7} 1260 (23.1%), 20907} 7l (13.5%), 30717} 10 Total “
Table 2, Patients Characteristics B
Clinical Group
Total 11 Hl v
All patients (%) 52 7 6 29 10
Age
0— 4 6 (11.5) 0 0 5(17.2) 1(10.0)
5— 9 10 {19.2) 1{14.3) 0 8 (27.6) 1 (10.0)
10 -19 12 (23.1) 2 (28.6) 3 (50.0) 6 (20.7) 1(10.0}
20— 29 7 (13.5) 0 3 (50.0) 1( 3.4) 3 (30.0)
30-39 10 (19.2) 2 (28.6) 0 5(17.2) 3 (30.0)
40 — 49 2( 3.8) 0 0 2(6.9) 0
50 — 59 4( 7.7} 2 (28.6) 0 1( 3.4) 1(10.0)
60 — 69 1(1.9) o} 0 1(3.4) 0
Sex
Mate 30 (57.7) 5(71.4) 3 (50.0) 15 (51.7) 7 (70.0)
Female 22 (42.3) 2 {28.6) 3 (50.0) 14 (48.3) 3 (30.0)
Primary Sites
Head and neck 22 (42.3) 1{14.3) 3 (50.0) 13 (44.8) 5 (50.0)
Parameningeal 7 (13.5) 0 1{16.7) 3(10.3) 3 (30.0)
Orbit 6{11.5) 0 1{(16.7) 3(10.3) 2 (20.0)
Other head and neck 9(17.3) 1(14.3) 1(16.7) 7 (24.1) 0
Extremities 11{21.2) 3 (42.9) 2(33.3) 3 (10.3} 3 (30.0)
Pelvis 8 (15.4) 1(14.3) o 6 (20.7) 1(10.0)
Trunk 7 (13.5) 2 (28.6) 1{16.7) 4 (13.8) 0
Retroperitoneum 2( 3.8) 0 0 2( 6.9) 0]
Intrathorax 1{ 1.9) 0 0 1( 3.4) 0
G-I 1( 1.9) 0 0 0 1{10.0)
Histology
Embryonal 22 (42.3) 1{14.3) 4 (66.7) 14 (48.3) 3 (30.0)
Atlveolar 10 (19.2) 3 (42.9) 1(16.7) 3(10.3) 3 {30.0)
Pleomorphic 5( 9.6) 1(14.3) 1{(16.7) 31(10.3) 0
Undetermined 15 (28.8) 2 (28.6) 0 9(31.0) 4 (40.0)
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Table 3. Relationship of Age to Pathological Subty-
pes for 37 Patients*

Age Subtype
Emb. Alv. Pleo.

- 4 4 0 0
5- 9 7 2 o]
10— 19 5 4 1
20 - 29 3 1 1
30— 39 2 3 2
40 — 49 0 0 0
50 — 59 1 0 0
60 — 0 0 1
Total 22 10 5

* Exclusion of 15 Pts. with undetermined pathologi-
cal subtypes

Table 4. Relationship of Age to Primary Sites for Ov-
erall 52 Patients

Primary Sites

237

22009] 42.3% A3 F %3 1004 (19.2%) &3 5ol
(9.6%) et (Table 2),

Anda zaHeishd e, wyRsiebe] dAlelA
= 104 wjute] A FolM 75% (12/16) 7} 5735
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59k (Table 3,4), #eldx oz ofgo]l wslA
3749 Floll A F7 8 16415 1300 (81.3%) 7} wllo}
Axzgolgivt(Table 5),
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Table 5. Relationship of Primary Sites to Pathologi-
cal Subtypes for 37 Patients*

Mo o8 HN EXTPEL TR TEI T G Primary Sites Pathological Subtypes
Embryonal  Alveolar Pleomorphic
-4 2 0 4 0 0 0 0 0 O Parameningeal 5 u 0
5-9 2 3 1 0 2 2 0 0 0 Orbit 5 2 0
10-19 1 1 1 5 0 3 0 1 ] Other H & N 6 1 0
20-29 1 2 2 2 0 0 0 0 © Extremities 3 3 2
30-39 0 0 0 4 4 1 0 0 1 Pelvis 2 2 3
40-49 o 0 0 0 0 0 2 0 0 Trunk 3 1 0
50-59 1 0 1 0 L 1 c 0 0 Retroperitoneum 0 ¢] 0
60— 0 0 0 0 1 0 0 0 ©O )
Intrathoracic 0 1 0
Total 7 6 9 11 8 7 2 1 1 G—I| Tract 1 0 0
PM : parameningeal sites, OB : orbit, HN : oth- Total 22 10 5

er head & neck, EXT : extremities, PEL :
pelvis, TR : trunk, RETRO: retroperitoneum,
IT : intrathorax

* Exclusion of 15 Pts. with undetermined pathologi-
cal subtypes
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Table 6. Relationship of Primary Sites to Clinical Gr-

oups for Overall 52 Patients

Table 8. Radiotherapy Dose (cGy)

Clinical Groups

Primary Sites

<

Orbit
Parameningeal
Other H& N
Extremities
Pelvis

Trunk
Retroperitoneum
intrathorax

G—1 Tract

O O O N = W =0 o
O 0 O = C N = 0O -
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~
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Table 7. Relationship of Pathological Subtypes, Clin-
ical Groups, and Primary Sites to Treatment
Modalities for Overall 52 Patients

Treatment Modality

Op.+RT+CT{%) Op.+RT{(%)

Pathological Subtype

Embryonal 18 (52.9) 4 (22.2)
Alveolar 7 (20.6) 3 (16.7)
Pleomorphic 4 (11.8) 1{ 5.6}
Undetermined 0 1({ 5.6)
Unknown 5(14.7) 9 (50.0)

Clinical Group
I 5(14.7) 2{11.1)
1] 3( 8.9 2(11.1)
It 19 {55.9) 11 (61.1)
v 7 {20.6) 3 (16.7)

Primary Site
Parameningeal 5(14.7) 2{(11.1)
Orbit 4(11.8) 2(11.1)
Other H& N 8 (23.8) 1{ 5.6)
Extremities 7 (20.8) 4 (22.2)
Pelvis 7 (20.6) 1( 5.6)
Trunk 2( 5.9} 5 (27.8)
Retroperitoneum 0 2(11.1)
Intrathoracic 0 11( 5.6)
G—1I Tract 1( 2.9) 8]

Total - 34 (100) 18 (100)

T b Holvk gl Aol
._11_ [

ARs A@ekA sigke, Selol A 3000 cGy o]

o) el a}

Dose Number of Patients
— 2999 5
3000 — 3999 ‘
4000 — 4999 R
5000 — 5999 ' 20
6000 — 15

Table 9. Response Rate in Pts. of Clinical Group Hi

&IV
‘ inical
Response Clinical Group Total
11 {%) IV (%)

CR 15 {50.0) © 0 15 {37.5)
PR 10 (33.3) 3 (30,0 13 (32.5)
NR 2(6.7) 4 (40.0) 6 (15.0)
PD 3 (10.0) 3 (30.0) 6 (15.0)
Total 30(100)  10{100)  40(100)

L8 ARE Frby VA= 25 A dpapd A
3.E k=2 gEv 67.3%(354) 7} 5000 cGy o} AL =
AL wboks Sefjol A& 4000 cGy mlEbE Tolofl 4l &
4000 cGy °l4+ 5000 cGy v|ehg Z A} wkskeh(Table
8).

gokal a2 3041 VAC (Vincristine, Actino-
mycin-D, Cyclophosphamide) A A& 423193
Fol 717bEE uwd 19¢o) A 34 mlabEal, 5ol
A= 3709l 6709 mlmt, 100l AE 670 oA
Fokgte}, 374 mint oAl E Fojdke 1993 13
= A FolFol Ho] ostsle] Algkalgln 24

2

T AAA FAR, VA 465 2 AFeo) 2§
A 8% Tkt o)

)& A

AR oA AYUEo] olFE ik 1545 A9
g e Al ol 52 2 Welstadlel A th4) o} g& A
Eatodch, #bAl 24} 3000cGy wigtoZ X g8
Fehel oo 22l AL 1165 A7 41¢o)
Hsle] E4E stga, AEE A4 A2 49
(life table method)ell 213k whel-& AL-8-3}9ic},



Table 10. Response Rate by RT Dose in Patients of Clinical Group 11l & 1V
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Response Rate (%)

Total
CR PR NR PD
— 2999 0 1(16.7) 3 (50.0) 2 {33.3) 6 (100)
3000 — 3999 0 1 (50.0) 0 1 (50.0) 2 {10C)
4000 — 4999 3 {42.9) 1{14.3) 1 {14.3) 2 (28.5) 7 {100)
5000 — 5939 5 {38.5) 5 (38.5) 2(15.4) 1(7.7) 13 (100}
6000 — 7 {58.3) 51{41.7) 0 0 12 (100}
(%)
[=2]
-
.>
E
A
s
'E Overall 317
g - —29.3
2 29.3 : _ .
E g Disease~-Free
L 1 - i —
0 1 2 3 4 5
Years Since Treatment Start
Fig. 1. Overall and disease-free survival curves among 41
eligible patients.
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A it (Tabie 10)
1. X|2 UI8E 2. MEg Y RYHAES

P2 be-& HAY 4 URE Sk FH4E 3000 cGy ®lgte g e d Fast ook 1d o4f &
ZRR A Q9w W) I, IVERF 40edol thaled x| gt A & gdd 116l E A9 4ddo] sl AEE
S st sk el g A Al s 5l 3 A% skt 59 AEE i AEge bt
sHA| x| 27} F WE 7IFe g dtglon] ehd s 31.7%, 29.3% A5, °] £o] Ao vlsd A& 27
¥ 375%, H3s0E 32.5%A2 H7)  3000)F 1 A 23 BdAR = HYPAdE Al Abed Ay
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Fig. 2. Disease-free survival curves by treatment modality

among 41 eligible patients.
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Fig. 8. Disease-free survival curves by clinical groups among 41 eligible

patients.
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25%9] olgm, HA4mFwel Tuke A7 6. ool Al, 34 2ol A 12 6448l A7 AES
7%, 14.3% 2 712 93xeh (Fig, 4). Byt tolol B AYeE A eAE

2AHe|Sd olyo] BB AEEE 2R IME BT $oAEe ngrh o9 B4% 2% 7o 5
FolA el olgol vls) U e FHAEEE  A¥I) APHaolm, o@E B 405 At

Hof 5id Fy A

(=]
=y
< BF ufotA LY °Iﬂ% tf4-40] 5000 cGy o4& =
o 23 FHAEE

babgheh, e gote e solold 671 9el A AW
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Fol 35% Sz, dxy o iy
< 0%+ (Fig. 5).
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Fig. 4. Disease-free survival curves by primary sites among 41

eligible patients.
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Fig. 5. Disease-free survival curves by pathological subtypes
among 41 eligible patients.
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Table 11. Long Term Survival Patients

Case Age Sex Prérirlzry Subtype Clinical Group F({;FGS)OSE C'I('Ml)ol:‘rta;::sn Disease Status
1 3 F Parotid Unknown 11 6000 7 12Y 6M alive ¢ NED
2 55 M Chest Unknown | 7000 0 9Y 9M died ¢ other
wall disease
3 12 M Thigh Embryo Tl 6000 10 8Y 1M alive ¢ NED
4 38 M Thigh. Embryo | 5000 9 7Y alivec NED
5 13 F Nasoph Embryo i 5000 6 6Y 8M alivec NED
6 4 F Parotid Embryo ] 4980 1 6Y 1M alive ¢ NED
7 6 M Orbit Unknown 11 6000 15 6Y alive ¢ NED
8 59 F Buttock . Unknown i 5000 1 5Y 5M alive c NED
9 14 F Abd. wall Embryo ‘II 3000 14 4Y 1M alive ¢ NED
10 13 F Cheek Embryo Hi 5000 24 3Y 5M alive c NED
11 7 M Orbit Embryo 14 5000 7 3Y 2M alive ¢ NED

Table 12. Relationship Between the Type of Tumor Spread and Primary Site Among 31 Tumor Related Deaths

Tumor Spread

Primary Site No. of pts. Overall pts.
*LP LP + DM** DM

Parameningeal 2 1 2 5 7
Orbit 0 3 1 4 6
Other H & N 1 3 1 5 9
Pelvis 1 4 1 6 8
Extremities 3 2. 1 6 11
Trunk 2 0 0 2 7
G—I| Tract 1 0 0 1 1
{ntrathoracic 1 0 0 1 1
Retroperitoneum 1 0 o} 1 2
Total 12 13 6 31 52
* LP; local progressing®**Dm ; distant metastasis

ok le 11

sttt (Table 11), 4 HEIR

A 2B ZA} 524
sptiel Saashar
A el 7} el %iél

ARAE &+ 09l

Z 3|7} Foko B Qldlo] Al=b
%

Al oll7h 124,

12), A} ¥9zE

% d=hd 8o,

o} (Table 13, 14),

AA A olut
Ao} dA A7t 2ol Sl
H 7} 9ol 2
P2 F4 0|7} 6l S =ul] &
Apqrh BER] obAl Ry o wajaky o}yl 7)o

FA FAg oz dAHA HET Ao (HPF
2000/mm? °]3}) 7} 34, 54 =522 (moist des-
quamation) 7} 4ol shbabAlel] o3 Amredo] el U
o} BEAQ A8 g BF EHU, TdelAe 7
7hokmd F-ok FH AL ot

i



243

Table 13. Metastatic Sites at Death by Primary Sites Among 31 Tumor Related Deaths

Primary Site No. of Cases

Sites of Metastasis

Lung Regional LN Bone Brain Liver
Parameningeal 4 2 1 1 0 1
Orbit 2 1 0 0 0 0
Other H & N 4 1 3 2 1 o]
Extremities 5 1 2 2 0 0
Pelvis 6 4 2 1 Q Q
Total 9 8 6 1 1
Table 14. Metastatic Sites at Death by Pathological Subtypes Among 31 Tumor Related Deaths
Si f i
Subtype No. of Cases ite of Metastasis
Lung Regional LN Bone Brain Liver

Embryonal 10 5 3 3 1 0
Alveolar 6 3 3 0 0
Pleomorph 4 3 1 0 0 0
Undetermin 1 0 1 0 0 1
Total 9 8 6 1 1
F 7wt e E dele] 2-6412k A4 F A W% 7} ol 24% % 71 W kA Aolr} He &
HEolA A FL FAE Lol oy, F Rl 7t Az QF0%), kel F45-(7%), ¥5(3%)
A tho] WA (37%) ol a7k 10%, =Hsos Solv] A= 12% Amolw®, FdA Aole
W0} 13%, $E 8%, TR0l 7% BEE AN 20%2 A, BF A3l wes) do] ¥k siol
T Aoz Holdrl, wEjetd g s aA wotdl 7hak we Aoz oA 9k (50-60%)°,
g, A2 o yegos $Hehew wotA £ye) A YET FFol FaAL Asta 27)0) 94
7} Bhold 56% ATolw T2 4, w4 Aol 7} sirhs gk B4 o] ool T2 oflolof W
Ay Fuokel tx g Hrege 20%HEZ AR Asto] A B-glol| ubel AR Fgo] oAeE A7t
3 5ol ol $xabn Fadrlel B Aol 540wyl WlEel FEAd S Dreyucks vEA
o, G H 1% A2 2 F3] =5 dxya oE S Rol whapAl A 8o} gebstat e g HEshe Aol
of A} ot o)l BY AoE so] 9l wok mapHoln ohE §F e we) WA Es F
oo QhAlol] R7HE Holold B BE 5 AEEe] 10

o) Ao F4AE, Uik Ae] w YA -30% 9wl 7o) # ol 50-60%2 53 ukdl A 8
Aoz o d & 9le}, ob4 FET §F 2 74 =4 AR} FAE Holm glephanse WA RSlel uhehA
el AA 7L 8 sta vhd (pseudocapsule) e ¥ oA ) Asebge] et SAEst BAGS
Hopel B3] Axe ASE AREANA DG Bl Adbo]y] wlFol IRSH & ofe] WATe] WA el
L leiA e o] oT-Ev wjul 2 A she FEATot DashA =l ojeld Aol ofst
7b of8l& %7+ %t IRS(Intergroup Rhabdomy- of 4714 upe} & A4 AT o] Fa glor
osarcoma Study) Z 3ol o3t dabd Aol & Qa7 wl dhwRfjo] whE X BAEol AA]E L
9lo] wep chen] 54 wlmAAA Al A5kl o] 9ot
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e 2o
2
30
lo
2

o°“

S
=3 %—’F%-‘?—(Paratesticular region) 3 2.9]¢} X9
T 934 Ao|r} i Tz FYHE A&E 8l
+ EAol 9t IRS-I(Intergroup Rhabdomyosar-
coma Study-IDell A= w3 5 AYPAF-9 Foll A
e ede A APaled FAE F& ADF G
Fogolt A Agigwl me:m ARY 562
Fozd 4Fe HANG vEFuA g AEEE
PRAT 542 @ 7;;%54 H5E 4H4E 2
ek, gersthed s AN 2E Y ek
ALA ThEX] 8 A] B} Hzlgo) woma _3_%.
= E39 7% ZAxRc} 500-1000 cGy 2 5000
-5500cGy =9 Azks getAot w‘%ﬂ&f’i&ﬂ 7
248 AEATIHA FFE AT F UA =HYo,
#+ Memorial Sloan Kettering Cancer Centerol] 4
= 7] I, IVellA gehA| ol whald X 8.5 7o) A8
o 5402 Qe AaE %adiA e ALt
Woba gekAlet o8 A 2 AH(MDF: Multiful
Daily Fractionation) & w#zo} oz FAA)S
HAEEE FASEA N5 s 45T 4 gty v
asla g9, 8ok A = 3 A Vincristine,
Actinomycin-D, Cyclophosphamide, Adriamycin
59 = A#elA VAC (Vincristine, Actinomycin-

e

D, Cyclophosphamide), VACA (VAC- Adriamycin),
VA (Vincristine, Actinomycin-D)5¢] 23 a4 & o]
o] ALE-E 3 i},
IRS-Ioll SJ5}el AAA 513 AEEL 55% F=el
2 g7], elehd B4 B RS oSl
utel 53 AEgo] 2A "ekAx glch 59 AEEE
vlas] 2 W] [ 3¢ 81-93%°lx ¥7] I+
65-72%, 7] U, V& 27 69%, 52% A =o]w?
Sutows-& ZEAEFH (60%) 7 <H1-9] 7% (75%)
A¥7k Fx, ALY (20%), 3 T o FR¥E A
% (21%) A% dmea A0, 445 S o
SIS MR s DEEE DREL E R X
dFE Byot AAAql 5 AEEo] NTHE &
22 Eo| val F9 AzsgEl ol AL B AA
H AR S odelsbA] g9le2 qlsle] AIFH g kA
A&7t A2 A QA $37] WiEes Az
ol ofz] Ao Hnet B AT-9 Aol B
vfof Zro] ofAl HAFE FFL ofzold] 53 B F
oz YArl, HEEy B4, APl Fo
Aol A4en Yu 44, PAUAE Y Sats
e 48 4ol Arahe 44 5L 2AEL ]
W+ QAT FEG AEE A BE Aot 4
Zgol 33 Azaled A2 AA7 88 ol FUAAE
Ae5te ARelmz UG AR 4 Yio S4of
w2l AAstn FFFel iy 8 (Multimodality
approach)& Al¥ge 24 J&g o o] A A
< 719E + 918 Aoz 47g,

-EL‘
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