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=28 FuE 25T ANBEHN oA AldgE Al A5 B Fed X5 Fo] A%
oF, F=oA AlgE ¥AEFA] 253 A= (high intensity focused ultrasound,

HIFU)Zte =2 2 2435 vwstux} g},

CHAM 2 HHH: SlatoA] 1993 o]el 2 B34 Ayt AR FAES Al & 67
(ITA: 4 cases, 1IB: 58 cases, III: 5 cases)9, F=rollA 19974 ol & %53 X855 A
gk F 71 (I1: 57 cases, 1II: 14 cases) S A7 HFL=Z 3k

g AM= F 674 5, 669X T A A A sE, ‘?l‘?i FTlE F Tl F
stage 119] 34dolA] 93] o)< full protocol St E7} A=A, stage H«] 2301]9}
stage 111¢] 14l|ellA] 83] oste] FiE 3|5 & Aldsiaitt. =9 67+ 25 B
AAES ANdstda, 569 w4 AdEs HPsialr). 5<Iﬂ<>ﬂH =4 A glo] e A
ARE Al ar, 6ollold Aekawhs Alstdth. W F=o] & Tlds et 1.53](1~43))
o] 251 A 87 A= AT

AL k=] stage 119] 5 AE=ES Ht 92.7% (1A 100%, 1IB 85.5%), ¥H4,
o 5d AEEo] Ht T8.7% =N FIAE WP & 91.8% L IFIA AEE ¥
T2 56.6%A . Stage 1119] 3d AEEL 3= 20% (5ol 5 1o AE), T2 7.1%(144
Z 1d AE)Rem, A de H Y=L I 65.2%, T 51.8%JtHTable 2).
259 ISOLSl 93 HF 7|5 H7F dade Hd 24.381%)9x, &5 A
19.8(73%)9 o, 7o AT = 25.4%(17/67 cases), 5= 31%5\’3\‘4.
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Stage IIA, IIB Z&la III o A3w A=<
S= 82X A AFgHE oA XE
=2 A ze] A, FHAA AlAE HHEFA
A A8 4% 259 X E(High intensity
focused ultrasound, HIUF)Ite] ©=r7 <77
o] A7) I ARE vlwstual gt

rB 401'

20 4y

ATCHA U

is]-;;oﬂ}q 19934 o]gﬂi E/\lxch el QML 4=
= A8E AP F 67(IIA: 4 cases, 1IB:
58 cases, III: 5 cases)QP, ol A 1997 <]
2 229 XNBE A F 71401 57 cases,
II: 14 cases)E A7+ o2 35t F e
P AL =2 21HA L TS 314 Ao

AnE 9w ge Bk B 2494 doe
4 glom, 234 25T Y EAL, 48 A4
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23+ (MFH-like) 22l @345
(telanglectatlc sarcoma)sC 2 srelyth, |
FrRe A9 uE=e] /P S, 29 A
el "*QPE‘ otk (Table 1).

oM E F 67H] FAE F, 669 0lA
Ifosfamide (1,800 mg/m*) (IFO)¢} Adriamycin
(25 mg/m’) (ADR)E F A= 3 x
Methotrexate (1241 ©]3} 2 g/m*(Hd} 20 g), 12
Al o] 8~10 g/m*) (MTX)¢} Cisplatin (120
mg/m’)& F AR st EH 1473, olF FE
4 5d A2 & F 1657 F8l] neo- ¥
adjuvant chemotherapyE Z]a1, @ lojoAnt
adjuvant chemotherapy® A&, W 3
ToME & 714 F stage 119 349 dlA
Doxifluridine (CDF), ADR, MTX Z1&]a. IFO
Z o] g3k 93]o]49] full protocol chemotherpy
7} A&@ER T, stage 112 23#19} stage 111¢] 14
ol el A9, A o3 L Al o) S
olgte] 83] o|te] ¥4 chemotherapyEs 414

Tablel. Z# &4
Nation Korea (Invasive) China (Non-invasive)
Period 67 cases since 1993 71 cases since 1997
Cases a4, 11b58, 1115 157,111 14
Av. ages 21yrs 3lyrs
Gender M:F = 42:25 M:F =40:31
Histology Similar, Osteoblastic, MFH-like, telangiectatic in orders.
Site Similar in both group distal femur,proximal tibia& humerusin orders
Chemotherapy 66 cases 34 cases
Treatment 1) wide resection with reconstruction
- Kotz. 26
- intercalary recon. 13
- fusion 12
- recycled composite graft 2 Av. 1.5times HIFU Tx. (1~4 times)
- saddle prosthesis 1 Keep brace after HIFU
2) wide resection without reconstruction
- hip tumor 5
- amputation 8
Follow up av. 46M (12-150M) av. 22M
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Ak, oA Al 674 e
2E 399 dAAleE Adska, 5684 =
Aeg BastAnt. &, 2784 Kotz pros-
thesisE, 13#9lA] intercalary reconstruction
<. 1289 BEATES, 28 recycled
autogenous bone-prosthesis compositeZ, allo-
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graft-prosthesis composite®} saddle prosthesis
= 474 1498 Al ek selleld =4 A gl
o] FHe AT /\IEEO}MJ_ pelol A AekEnts
Algstact, WE F=e] F T1E9 25F] usl
AMe B 1.5ﬂ(1~4§1)4 2 A& 259 A=
b ARG, B =g AR olFo] AP
MRI olX 957 V‘O] ‘40} 1651dua1 tumor7}
#Ed Z5
skt olgld Al & *M %éiﬂ] A= o]
W 24 b ga, v,

wa =4
A% w2r1E H4F F A FHE AR
= S A 3]

A 7zke @mel ZA9E 19939 oz HF
46749 7H(12~150 Mo) =] Z$-+= 1997 o]l
2 B 22487 FA =k Table 1). @A
f<l 53 BA59] [SOLSH €8 #% 7% F71aw

= 24.381%), s=
F»]&’i\:‘r.

g=ro] YA A EF 4% 7183 stage 119 5

A= 19.8(73%) = A

Table2. ¢+ A3} vl w

1 ou5en gE gE e Aad 47 24 An —

9 AEEL B 92.7% (1IA 100%. 1IB 85.5%)
(1), ¥ F=9 HIFU A& 23+= 5d A

3 FgAE WP &
91.8% % 2‘2}%‘11] ] = l'it AU T2 THe
£ 56.6%4tk. Stage 1119 3d A&EL&EL 5&511
20% (5% 1d ALE), T3 7.1% (14 1o A
E)92em, stage II or III A9 HAT H=ELS
gk 65.2%, = 51.8% 9t (Table 2).
7V Zkel X7: T I = 25.4%(17/67
cases), == 31%(F 714 5 2292 SA}ol|A 27
o) 54 Ut =9 A= T 54 A

HE 108 o T ] 78S Boln
9 A T4 AT gllon TdEeA e
HEA 29 3) T Al olgk HElolA
Tx Al7w], 95 ZAle BA TQ:ZQO] 747} 6l
A sk, 289 AT 1o A Eert
HAE A (Table 2).
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Nation

Korea (Invasive)

China (Non-invasive)

1. Functional outcome
Score (ISOLS)

1) Syrssurvival in stage |l

24.3(81%)

I1A (4cases) ; 100%
1B (58cases) ; 85.5%

19.8(73%)

Full protocol (34cases) ; 91.8%
Part protocol (23cases) ; 56.6%

2) 3yrssurviva in stage I11 1/5 cases ; 20% 114 cases; 7.1%
2. Overd surviva rate 65.2% 51.8%
3. Complication rate 25.4% (17/67 cases) 31% (22/71 cases)




A B8F0] 5~T%=2 484 3len o5 sub- FYe] FY 2 cm W2 #AE F= T &F
typedl @t F4AS] A= 2 o2 A F4 AL B FFEAVE 7P 23 ARl
atk. A FLA(FZ T10 protocol) FodF 1, I 9, ¥¥H3 Al A9 skip lesionsel
MRI} 9, AR EEE T 5 dAE AAY + ot

responder)ol @¢AE WAINAY 2~3NME
g T & glon EH7H ‘{%’5‘}7\] gon T
AARole] 7570l

o
FostA Hu, fFFidel AstEl= A -F(poor o]glo] wdtyl pjHo] Fokd] U3 ZA el P
9] &X & (extended radical surgery) 2%E At
3 A 71% HZ=%(limb salvage surgery)® 2as}
a1, o3& tA] HA H5A $<" (minimal-inva-

sive surgery), " 4o} vBlEH4H %" (non-

oft i —{II oE:

357t ‘?%\ﬂr. el 25F A

e HAAE 2% 4 cm W9 AREA7A] AA| invasive surgery)e]l HEEo] 153 (radiofre-
o] ol & Aol 2 wkged 2 Al quency). #PRe]Z(gamma knife)” . Ale]w

Case 1. 25/M, Osteogenic sarcoma, distal femur
treated with surgical reconstruction after
neo-adjuvant chemotherapy in Korea. (A)
Initial osteoblastic osteogenic sarcoma
(2000. Aug.). (B) Reconstruction with Kotz
prosthesis after chemotherapy (2000. Sept.).
(C) Last Follow-up on 2005 June shows no
metalic failures, and his ISOLS functional
outcome score was 94 points.
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Before HIFU

60 Months after HIFU

12 Months after HIFU
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3Yrs after HIFU

o

4Yrs after HIFU

S5Yrs after HIFU

Case 2. 21/M, Osteogenic sarcoma, distal femur treated with HIFU after neo-adjuvant chemotherapy in China. (A)
Pre-, and Post-HIFU radiographs on 3 to 5 years showing severe osteoarthritic changes on knee joint but no
more sarcomatous bony changes. (B) Pre-, and Post-HIFU gross photography on one to 5 years shows good
knee mations (10~140° ) and his ISOL S functional scores was 81 points.
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(imaging transducer)Z& ©|&3le] X &8 ©2x  region)e] FAE] EIYAE dod|mz FUE

(treating transducer)’} &35 3hd WASIH 4 4 B AR Yol o#ly|zt 5 @ A F
©] 9.8 mm, We°l 1.3 mm® (3 1.6 MHz, & & I4IA} Al @ A3l dyrlole 3~9%
AAY 90 mm € W) HHl 2 (cigar shape) Zro]l 228 ™, < 3 cm AZ9 FUS FHA}F A
o] A#A Sliced S & A9 (acoustic focal wulE <k A3t L9 Th

Before HIFU

Before HIFU 4 Months after HIFU

3 Yrs after HIFU

Case 3. 17/F, Osteogenic sarcoma, proximal tibia treated with HIFU and neo-adjuvant chemotherapy in China. (A)
Initial radiographs showing atypical osteoblastic osteogenic sarcoma, but radiographs with severe osteoarthritic
changes on knee joint. after 3years of HIFU Bone scan shows no more uptakes after HIFU on 4 months. (B)
Clinical photographs showing good knee motions (15~110° ) and 85 points of her ISOL S functional scores.
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high intensity focused ultrasound ablation in the

Clinical Outcome of Treatment for Stage [ A, [ B and [l Osteosarcomas
(Comparative Studies between Invasive Surgical Treatment and
Non-invasive HIFU Technique)

Chen Wenzhi, M.D., Wang Wei, M.D.*, Wang Zhibiao, M.D., Zhu Hui, M.D.,
Li Kequan, M.D., Piao Xiang Hao, M .D., Su Haibing, M.D., Jin Chengbing, M .D.,
Wu Feng, M.D., Bai Jin, M.D., Seung-K oo Rheg, M.D.*,Yong-K oo Kang, M .D. 1,
Won-Jong Bahk, M.D.t, Yang-Guk Chung, M.D.t, Sung-Woo Huh, M.D.*, Eun-sang Lee, M.D.*

Chonquing University of Medical Science, Chongquing, China
Beijing 307 Hospital, Academy of Military Medical Science, Beijing, China*
Catholic University of Medical College, Seoul, Korea

Purpose: To evaluate the end results between the surgical treatment with neo-adjuvant
chemotherapy in Korea and non-invasive high intensity focused ultrasound (HIFU) techniquein
Chinafor osteogenic sarcomas.

Materials and Methods: The surgical treatment with neoadjuvant chemotherapy for total 67
cases (4 1 A,58 [[B,and5 II) in Korea since 1993 and the HIFU therapy for total 71 cases
(57 1 and 14 II) in Chinasince 1997 was performed.

In Korea, neo-adjuvant chemotherapy in 66 cases out of total 67 patients, but the adjuvant
chemotherapy in only one case was done. On the contrary, in China, full chemotherapy for
more than 9 times for 37 patients with stage [ out of total 71 cases, but for less than 8 times of
partial chemotherapy for 23 patients (stage 1 ) and 14 patients (stage [[ ) was done.

The surgical treatment in total 67 Korean patients was done with wide resection and recon-
struction for 56 patients, but wide resection without reconstruction for 5 patients and amputation
for 6 patients.

In china, total 71 patients was treated with average 1.5 times (1~4 times) of HIFU, and if there
are some evidences of residua tumor after HIFU with following MRI, the second HIFU therapy
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was given 2~4 weeks later. After then, the bony defect was in no touch, keep bracing for long
time expecting regeneration.

All of them were followed for average 46 Mo (12~150 Mo) in Korea, but followed for aver-
age 22 Mo (9 years~8 months) in China.

Results: The 5 year survival rate (stage Il), was average 92.7% (1A 100%, 11B 85.5%) in
Korea series, and average 78.7% (full chemotherapy 91.8%, part chemotherapy 56.6%) in China
series. The 3 year survival rate (stage I11) was 20% in Korea and 7.1% in China. So, the final
overall survival rate was 65.2% in Korea and 51.8% in China. The overall functional outcome
score by |SOLS was 24.3 (81%) in Koreaand 19.8 (73%) in China.

There are 25.4% (17/67 cases) of complications in Korea and 31% (27 complications in 22
patients out of total 71 cases) in China after each treatment.

Conclusions: The end results of Korea series which was treated with neoadjuvant chemo- and
surgical methods are better than that of non-invasive thermal ablation in china. But we also
believe the HIFU, as one of , was aso effective to decrease the local recurrence and sympto-
matic releaf for stage [ or evenin ][ of osteogenic sarcomas.

Key Words : Osteogenic sarcoma, HIFU, Invasive surgical treatment, Non-invasive treatment
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