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[Abstract] Osteosarcoma is the most common primary malignant bone tumor which usually occurs in children and adoles-
cents, and the limbs are the main site of the disease. At present, limb-salvage therapy is considered to be the standard treatment
and effective basic treatment for osteosarcoma. Due to vast territory and unbalanced development of surgical technology, the limb-
salvage theoretical and technical guidelines are badly needed. Therefore, this guideline systematically introduces limb -salvage
treatment methods for osteosarcoma from the aspects of limb-salvage treatment definition, surgical methods, efficacy evaluation,
postoperative treatment and prevention of complications, rehabilitation guidance and follow-up recommendations, so as to standard-
ize and promote the development of limb-salvage surgery techniques and improve the success rate of limb-salvage treatment.

DOI:10.3760/cma.j.issn.0253-2352.2019.01.001

— Mk

BABERFALNEHEME . FETEFL
F,ENRES BRER, HRARENAFEEFR
X 10%~20% ., ZHEFRE,BILEERE, 2R
ERHERARBTR, REE5HE B REN 0%,
W E TR RwWMIEEEN, BB AR E N7
B s -,

T 304ER, BN E RENZE S5RT AR B R
BEKHE, BT R TR KNSR
BEFEMFA G R EEE NSRS IMEFAEH
NARBEAMEAFBBRETZAROEMS
FFE,ZUMBANBRNAFAGFETEER
B, AR K 60%~70% , S FF AT 60%~
80%"*; (R IR YT B BN B ik B I bR IR T
B2 —,90%K B & 7T LA MR BIA YT , AR R Th
359 60%~80%,

A RBRNBHEYR EERINELE
BB OREEE LB RELIT RERNIL
), T SE R BT B E B R B & B MR 2 W %

B IR NAFZEFRLRAN, B BWEER
MARBREATEEMIEAR; F2EERR
HELBEBKBT RIS Z%REAMMES
i/Z\U-X]o

REWRIIR,BX RKEAFE, FERD
BERS BARESUREEHATE RESRITIR
RRBIGITIEE . Bk, PREXSERESSF
M2 T 2018 4F 4 A AR A E 5 BIERF
SRR SEHEREN , LR ITHEHE T 4355, B
HORMEMEHBTREREFAEAR  REER
BERBIGITHIIE, FHEEEATHRKBELR
ZBRERE, ERAARGENSEMWESITNE
BMEA BWEREA WEABEEAMBRAES
ERSITANELEFL W AG.

Z X

(—)RENEYT

REGAITREBNTRBESFHAMNESE
HFIEH T TR F BT REFE AR BL
FE—RINGTH O, RERTHENRER

ERE 1557

gmde.meaﬁvén


wuyingying
指南下载

http://guide.medlive.cn/

A rpAEE R4 201948 1 H 453945 1 Chin J Orthop, January 2019, Vol. 39, No. 1

BRELEERNTRT MO REELR, RERY
B AT BT RR

(IOMRBEFEAR

PR F AR TS B K B BB ) Z Ik E ,
Zit ERBEARKE B 5X N RERINHRLE,

(=)#ri B ierr

i BT 18R B R B R 2 S R AT R
[ GEES= 2 7 e

(M) FE %

PR 00 2 46 PR T SR R [X LA AR 4T Y HE £ 52
BHMIEFHR, SIIBFAMGGOMHI%) it
BORT My 1 %k , 5 G B BELALE Il R R R 22 60
FrEE(ER, RAEBUG K RBE R,

(B ssM ek %

FiioR B9 B 1 4E T P PR YD BR AT A B SE B
WWH. JTZ UIBRTE VIBR 3N S8 ik 9 IR IR LA SN IE
WHAXS, [TZYERE , M R E R A E)
90% A Lo RIBLTFARPTIERESMRIIBR R LU K IE
WHAR/N, HRBRLTESIIRL% N EHE,
LA £R 8 i p B A T R

N &Zeih%

H WG AR5 F0 (SO B PN BB B
1% 3~5 em BIIEH BHR, IR ARG IRRI
RO ULBE R R RWECE (LB M AR
SMEE, BT TR,

= iE RS HTE

JECRB PR S T BARFE IR IR R A
BEZSR. INRENSEBHARMES 52
Wi 8, AT LUE invERR i 2 W S R 52, &
ERARNAR SIS TRE L, WTHwHE#L
Wi XS B AT

(=) RBERE

LXEA JRRRIMBRIE M XL

2.CT(3458) Rt A ES , M A ZOR R +
TR o

3.MREZ : T1 . T2 ilA F 358 MRI,

4. FEH . 2+ HETREREE,

FEHRPNE,PET.CT.MR ¥ 25 7] 3 & {f
i e
(D)ER
BITRUATE R LA RIS W , SRAE M4 TS
KU, TERET R SRR E R, B
TN R AT RESE R BUTF ARV A MHE , FFREE R A
FARM ERMEHR —HERYIGR, AEAEFEL
AT R LT MM ER; X FLERE
FRHEAEFEER. 750, MABKRFIL, &
BA 5B EMTALETIER

VO Bk SR B IR IR YT i

Fifo A 22 LR B R AR BV TT T R S BT B
T SREFARFE BT , BRE TR LA 1,

(—)FiBhibsr

LM T B Y

BEHE L, RERAKEL/NEBLL, 45/
b 928 % J1 BB S MK B R [X, LA F I SE ORI F
A 5 WRER b3 X AL I i URRME | it — 2 M
ARIAR S ST H REE R 2,

B BT AR XU B R B BT B
ALI7 e R AL AN (BO KRBT T R, SR IA T

2. B BT B 25 (5 FR R

FRAASBAHA 81T REEVEERHH
PR LY, READUA R, Bk KA,
KA BT RO EITEAANE,
REZFLNAYNERE . TEFHWEITH
RMEHRT , B E DA 20 R/
T REK BRI,

F1 BRAMREAT EFMEFBRRESSH T

Ee7r HIBA LM RETSIITR BHEERAIT FA  OBREE  REWT O BERGT GRS
TSR v ; Y v V ; _ v
BRELE v Vv - - v - - Vv
REE L v v - - v - - -
MR NEE £ - Vv v - - - % v
NABBITESE v v v v - v 4 Vv
FETHETWAR - v - Vv - Vv vV Vv

o LW a8 AR B R QARRNSIT IR A% RATR 2 | EERRLE 3D $TEN BRI OFMBIAYT : RAIL¥IRT BUT;
@FA FRMEIE B 5XTRER MR E BRRLIR RS T EE; O S IHE SMHA% IR IRER; ©@R G 8T
AT 5457 BT ARYIRE ; ORBNAST AL¥E8T BT OIRIT s @M REDS AR S  FARERE H AL BRI O T
REW AR BERREE 3DITE RERHT LOBGST FREHRE AR

EBE 1557

gmde.meaﬁvén


http://guide.medlive.cn/

EHE o7


http://guide.medlive.cn/

4. FIEE B2 20194 1 A% 393%% 13 Chin J Orthop, January 2019, Vol. 39, No. 1

EmEMERZ R, O EN B, KEREIT
41 (Karnofsky 3743 ) >60; @7 {1 B8 oAk B Rtk o8
MBS EERE; OF BRI A S & A&,

3 AR AR g U R

PRI F A B IBR R 2 - O & M 9 B
S5RALA R Z UK, BB IE R LSRR
#WE ARFHERAREEAS/NF 1 em(ZETFMRD,H
S B R A % 55 & 78 MR B 7R 0 i i1
LT 3 em" Y E FTE R YT O 516 K8 & B IE
RS WEAE I — BRI kRS ™
4 A PR SRk 1 0 SR s B A 22 A BR
Moy B AR, 4RI B2 B 2 SR B F AR Y% A4
RIEVIZ% (RO, E T M) . ORGREHEKLER
EFAREIHIRE ", QBESXRNERRER
g EM ERSMEHET A EMEREARBRE
I F ;B it A B AR B AR S T I, T R R
FEUR; FEZERTRIRESERE, MBS
EERALH GO #TERE. @ILETHITLU—
RHEERKI~S5Sem, REBRILEEAKEEH
A, OB HETHRFEABERGFARRR
T, BT IR R HETIRR O,

4 RFAR T

REFAARFZHEEBARK S REMEH,
FEFEAEMERA TRTERIEK. B RES KB
g EHE U RS YIRIR A I RA R E R,

(1) BRI A TR

By B TR R B EFANRBETFRERY
Beeel R EH BAMTE DA BT JE B
988 V1 Ik J 3 130358 P O A e e R MR Ak o 4 e R
&, F50, RARYE B H BB EAE T T K IEK
FEFKEEE TR, BRE Lk RN e
It 2 8% B e ; XTF AL A L s AhIE , Malawer 1 4]
BREBE AR, EREERIGER Y
R B A oAl WAL AR ARk, F
F,EELFXTFREHTESBRERE 3D ITEMB A
TR BIRIT B RBF ST IR G0, B IUER &4
B EAL PSRBT . SCERRGE , My B\ T 1B dAk
HEERER, FHH85%~89.7% , T BN 69%~
78.0% ; BB RN 34%~40%'4+1,

Q) BREIKRERERBER

A AR (B0 FMREEERMBEIRE
HEBHR KEE5EZNMPRARBKHTEY
BEE, AFEREXTHEEMNLTREA,

OKWERAFEFHAE  HARRERITX90%, H

BRI FESEEBPAHER, TEBHEERRIE
X 82%~84%"™ . (BT EFAHER RN FEEE
I B BAREENE  54% M B ESH IR
SEFRFAR. BRIMIERPRIEARE T JRE
LM REBGXTBEASTFAFEZNIIFRE
(60%) , i T At BB B M A L

QK IEE L 15 I B BRI sl AR N K TS S5 B
AR, R EAE RN X EBIAARAERER
M. KIEFBEBRE, ZH T ER AT RS ; Mt
XL 2 B R UE S G 48 BT K& AR R K& , 3G
Ir e B A AN 88%, B TR BB, 7%
fREI2E LR RA L I A A RS, Hixh
ERFERAEEMRXRE, O R %N 13%,
R REHR9.6% , ST B KGN EIT &4
K 20% ",

OREBHRKEF+ AT R E A M AT LA
b RRE RN R X TIREREMIERAE,
A FITRA LM FERE B Lo R L JRE
AR EETEERE ., mHFEMHEER
H R 2391,

OB B T MEWEHEE & e
EMBEEK TERAEFHNR, 53BN FTEEK
BUIBRKEB 15 om AFEENT 18 F HEE R
SEFHEMEHE T EBENFERE AWM
B B Bl A AT LB B D I KRR kA R
REBESWMEREHESBIZEN93.5%,Hi%
FTEFERRFERFKE FEEAEE REF
BITEREED,

OF R & NUEA PR, X F ILER B B
FREBRTTEIET, BE RS KT BN ERE
AR KA EBS HBXNENZR BEARE
%#ﬁﬁm.sz]o

(3 RHELEHHE

BTN S B R EERIEHT , SIS REE
HEMM LT REE S LT REHNARNGE
¥, BIUR TR — e R S

(Z)HBMLST

REFARAERHBTRESRBIRITHNEE
HRFERS , FARBRE FH B BT F RTIRE
22 BLHU PR R AR R I R T R

B B LT B B AR IE KNG R AL, 180 B HE
R FEBHNE R, BERBISITIFE . RENR
PEARIRAR AT PR ISR 2 , ) B i-AG AR BT kST
T REYTR I MR E BT R, TEUH

EBE 1557

gmde.meaﬁvén


http://guide.medlive.cn/

FAEE R 201946 1 AS393%% 13 Chin ] Orthop, January 2019, Vol. 39, No. 1 *5-

2, MR IR E R R F A G R IFA T2
6], % P SR AE 3R K T~V & (RBEE F=90% ) i i
H AR JG F BT T LAYE R R B ALy R, W X
CIRFEEA 1 ~ T ROGRIEHE R <90%) K BE A JEH

B RERBR TR BEEATRE AR
HEER"™, REHILT AT 3EW,

HILERBEFAR

(—)RBEHRLEAR

21 P 35 B N IE SE e B R B B BR AR R
10 4R B 2R 1A 3] 90%~97% , 1% B8 B & A S5 B FH 26
H B #HILN RS MR SR FARTROITS (mus-
culoskeletal tumor society, MSTS) B ¢ 5 Th 8 7] 15
90%LL b, BFIBKARRERTELREARN
7%[33-34‘56-57] o

BZHEEN TILES TR TS N8, B
LT A R, BRARCRD B R B A R R UL
AR T MRIPFAd 8 35 4% 5 85 AR A0 B iR 89 ¢
%, B AT 3% A San Julian AR FEEHIBLET
Biidm B PR IR RS 00, Hoh 1 BRI SRR
&8, I N % SRR AR EE B AR 2 em, A48 X IE N IE 5
11 &Y Byl SRR AR B 25 R 2 2 eom BUARAE ; T EY 85
W5 P o B, BE B R AR T BB 2
em, I MR R ARXFERGES, B4, AEBAT
S R AR K B T A A A X 1 A BB

(Z) AT RE g YA T X5 R4

BHEERTABYIILERET TREEE L
e I YIR G A& B, U R A K RE i< 4
emo SEPRTIHI A K BE 12 B8 Anderson il Paley 77
TRl

KR BHEARER, ZFEERFENIELR
iE , Bo# WA R AL H LAE (46% ) , HR BB IkLE
FIHU R (28% ) , &Y FN TG TE #A 1 43 U 2 17%F0 8%
SEHFEK 4.43K , HHFH RAE IR FEF34 2.5 K™,

(Z)FERT BB

BZHEERTFERARE U S BILHNKRE TR
MEE bamd REUIRE MR E R, A X iE
B B RS BAA T 16 0T LA b4 B R
tFRILREE XS WERS,

N ARG S K AERTIS

FERIR R MR E R A R, Bk
BHRA K 20%~30%", BHEFHRE . 281k
¥7 VEFER R BRI R S F AL T ARG OF & RE )
RAER, [, EREREEFEE SV
RELSGRBIGTHRBRS R RELE

2, FENRERBBEEMERTER . HFH
REGEIT R M

(— )Ry

PREEAR G R ER IR e XU K BAFETE , R 5 B
K 8%~15% , B VLW SRR B BR BRI,

1. ARG B R 99~25% , T H & T K IR
KR BN, ZEMERBITENARENR
18%; 2% HIfR BIBUE iR B TG A A TRIAERE,
FRIBRYE N 12%

AT RTBA: THEMEMATREAERE
H IR YL R 8%~10% , KR B EMB I K ATEARG 2
FELIN, T0% MR R AELEARE 21MAN. —
B AR HR K 23.5%~87%',

YFHAMT T ZUBRFR KB ME
MERBBAEMAERERABAREBRENRER
BN BEMUEBIRGOMHANAER, 3B
B 2590 B Ry 98 5 IR0 (2015 4R i 25
Pid R R R I LA O 5| Fiet A # TS 8,
RS IRERYTIEA,

(D)REEAGE KEFIT

REBAEE REITHR AR R 12%~
63%"F1 17%~34%">" , FE BT 18 8 . RIEBH KE
T 15 em U K BAAEBE N AT e B BE AT E
E B THRABHSEEXNBHEE. E48&WN0
EMEBEZB OB REETAREREIH
ARgPGRAZR

(=) Bk 3h 5B

B i BB £ B E B PEAL 30 2 AL B T sn i B A
TRTELRMNFEIF R, REEN5%~11%, T
JRPFE %, BB 0] BERE B O B BB B AT
FARDLIRE REET A B E YR B B R R
F (5 g BN TR B B P9 [ A Bl SR B Al
HERIB B,

BAR B R R & A 2R3, 298 3%~6% ; R ik
AR B R B AL B A RIS SRR
AT R s oo

(P9) e R R %

REGSITFEEME R E RN, R E %
RA N 5.4%~10%. B RIBREASGRTE RN A
HRERAFERAEREW, LETIEETE RN 10%~
40%; GBI HRHNBRBARF 2FNELNTG
gl

ZRESTUER, RRREBN L LHE
G ALSTHLVER A BALST 5 B g s K2 B

EBE 1557

gmde.meaﬁvén


http://guide.medlive.cn/

6° e ER e 20194E 1 AE 39445 1 8 Chin J Orthop. January 2019, Vol. 39, No. |

PR REERERER™ BEMEXERETF
REOER R FARBIE ZBEITERT, BE K
BEGFRUBERIRITFER XL 2B R
PATIREE 2B WA EEHL ] em™™;
B R >5 om FBHER HBR AL R TS AMER
ﬁlﬂ?l”]o

+ SRBIEIT BT RO

(—) Itk hgE

HEEAZEBHIRRSEMEDSRETF
ARIFRAF 2 RS (MSTS) ), Z ¥4 R Ge(d FfAl
&, ] A3 2 T o R B AR B R R B AR B Th R K
T ERAREREHMA{EN

()Ml

BHERRSEGEH, BT SRR T
BOFM A 116, BRI LS R AREDE

NREHES

(—)ThREBIE

VIESNBRENE, BshBE N, BRIBER
FTERITEES, RG24 h B AT FTIhBEBR 45 ; BIAR
EFAREAE FERF ARE BRI AL 8 5 8 2k
HEem,

() ERBITHIRFR

REEAR G BB LYY B2 3R B WIERITH
HEAMTS, FARBKA FE BB b7 i R0l
REZANBREBRENKRETR. HhORESE
Bp AT S S Bh ALY B UULIT E ARG 3 AN LG,
R B EAR G LIS E, 45 50— 5 F H kB
FFIRARERNAFHEE, SWNBERE XX
e, RERRAMH GOARBEESNS
FALIT o 18 PR i 2E 3 R 75 0T LA SCht 4 Bh Ak yT
B R TR U, B R 1TMEILIETT

U BEIEIL

BREBTESE— 2, 83 AMBH LIRS
=8, B4TAMV I RGENE EE, BT AME
KB RAEERTEFE, SFERH 1KY,

MR AEREATHERRSAARER
REHAK %
AREARBAK FPOE N R FRR BES HAR
WEARS - RD 8 UHH EH . THE 2R
ZEHEAR(RERHEHF):

HEF  FEMEER

BXE MEESER

® M RUKEHRE—EBR

EXFR EETE—-ARERK

VIFE  REEEE KEHER

E  LBXEXKFERREAARER

B I AEKFEAREB

B ZEEER¥ARER

MkiE EETEAARER

fdts  PRKFEREER

B KEER

£ R AFEKER=ER

REE PRAFHE_ER

A BTENKENRE=ER

FRKR BHKEMRBEE—EBR

FER WRK¥FEER

FEF TEEMKZERBRSE—EBR

e EREMKEMRS—ER

FHeE LR BUKELE BT

HhEE RELEMEER

RET LTHMBER

BRI AEPRHEAERE

R PILKERRE—ER

BMER AERKFEARER

BEM WIIKFEMRETER

EEX RBEMKFEMRER

E F HPUKREREE—EBKE

I B ZEFEEXFARER

R RS ER

HEm BEEER¥KIEEBR

BEF WERKEFEER

MR WLk EFRMRS _EK

FRE ERERKERRBE—EBK

FTHEE PEARBRENLAOER

EH LETETARER

KEN AHER KRR S =B

# # ARBKEEBR

Kb LERERFEEEENRRNSER

A B =EFEERFEHER
WENEAR . X3 Madk R5B

$ £ x W

[1] Enneking WF. A system of staging musculoskeletal neoplasms|J).
Clin Orthop Relat Res, 1986(204): 9-24.

[2] PEIGKIMEF2(CSCO ) BRBETRER S, FENENRS
PEE W ER S . 2 BB NIRRT %R ILA). IR
8 2 ¢ 3, 2012, 17(10): 931 - 933. DOI:10.3969/j.issn.1009 -
0460.2012.10.016.
Chinese Society of Clinical Oncology (CSCO) - Osteosarcoma Ex-
pert Committee, China Anti-cancer Association-Sarcoma Special-

ized Committee. Expert consensus on clinical diagnosis and man-

ERE 1557

gmde.meaﬁvén


http://guide.medlive.cn/

AR RS 20194 1 H45 3934245 1 3 Chin J Orthop, January 2019, Vol. 39, N, 1 <7

agement of coventional osteosarcoma[J]. Chinese Clinical Oncolo-
gy, 2012, 17(10): 931-933. DOI: 10.3969/j.issn.1009-0460.2012.
10.016.

(3] Bielack SS, Kempf-Bielack B, Delling G, et al. Prognostic factors
in high-grade osteosarcoma of the extremities or trunk: an analy-
sis of 1,702 patients treated on neoadjuvant cooperative osteosar-
coma study group protocols[J]. J Clin Oncol, 2002, 20(3): 776-790.

(4] Meyers PA, Schwartz CL, Krailo M, et al. Osteosarcoma: a ran-
domized, prospective trial of the addition of ifosfamide and/or mu-
ramyl tripeptide to cisplatin, doxorubicin, and high-dose metho-
trexate[]J]. J Clin Oncol, 2005, 23(9): 2004-2011.

[5] Bernthal NM, Federman N, Eilber FR, et al. Long-term results (>
25 years) of a randomized, prospective clinical trial evaluating
chemotherapy in patients with high-grade, operable osteosarcoma
[1]. Cancer, 2012, 118(23): 5888-5893. DOI: 10.1002/crcr.27651.

[6] Reddy KI, Wafa H, Gaston CL, et al. Does amputation offer any
survival benefit over limb salvage in osteosarcoma patients with
poor chemonecrosis and close margins?[J]. Bone Joint J, 2015, 97-
B(1): 115-120. DOIL: 10.1302/0301-620X.97B1.33924,

[7] Picci P, Vanel D, Briccoli A, et al. Computed tomography of pul-
monary metastases from osteosarcoma: the less poor technique. A
study of 51 patients with histological correlation[J]. Ann Oncol,
2001, 12(11): 1601-1604.

[8] Benz MR, Tchekmedyian N, Eilber FC, et al. Utilization of posi-
tron emission tomography in the management of patients with sar-
coma[J]. Curr Opin Oncol, 2009, 21(4): 345-351. DOI: 10.1097/
CCO.0b013€32832c95¢2.

[9] Gerrand C, Athanasou N, Brennan B, et al. UK guidelines for the
management of bone sarcomas[J]. Clin Sarcoma Res, 2016, 6:7.
DOI: 10.1186/513569-016-0047-1.

[10] Link MP, Goorin AM, Miser AW, et al. The effect of adjuvant che-
motherapy on relapse-free survival in patients with osteosarcoma
of the extremity[J]. N Engl ] Med, 1986, 314(25): 1600-1606.

[11] Frisch S, Timmermann B. The Evolving Role of Proton Beam
Therapy for Sarcomas[J]. Clin Oncol (R Coll Radiol), 2017, 29(8):
500-506. DOL: 10.1016/j.clon.2017.04.034.

[12] Eilber F, Giuliano A, Eckardt J, et al. Adjuvant chemotherapy for
osteosarcoma: a randomized prospective trial[J]. J Clin Oncol,
1987, 5(1): 21-26.

[13] Souhami RL, Craft AW, Van der Eijken JW, et al. Randomised tri-
al of two regimens of chemotherapy in operable osteosarcoma: a
study of the European Osteosarcoma Intergroup[J]. Lancet, 1997,
350(9082): 911-917.

[14] Whelan JS, Bielack SS, Marina N, et al. EURAMOS-1, an interna-
tional randomised study for osteosarcoma: results from pre - ran-
domisation treatment{J]. Ann Oncol, 2015, 26(2): 407-414. DOL
10.1093/annonc/mdu526.

[15] Rosen G, Murphy ML, Huvos AG, et al. Chemotherapy, en bloc re-

section, and prosthetic bone replacement in the treatment of osteo-

genic sarcoma(]]. Cancer, 1976, 37(1): 1-11.

[16] Farid Y, Lin PP, Lewis VO, et al. Endoprosthetic and allograft -
prosthetic composite reconstruction of the proximal femur for
bone neoplasms[J]. Clin Orthop Relat Res, 2006, 442: 223-229.

[17] Bacci G, Ferrari S, Lari S, et al. Osteosarcoma of the limb. Ampu-
tation or limb salvage in patients treated by neoadjuvant chemo-
therapy[J]. ] Bone Joint Surg Br, 2002, 84(1): 88-92.

[18] Bacci G, Forni C, Longhi A, et al. Local recurrence and local con-
trol of non-metastatic osteosarcoma of the extremities: a 27-year
experience in a single institation{]]. ] Surg Oncol, 2007, 96(2):
118-123.

[19] Bacci G, Longhi A, Cesari M, et al. Influence of local recurrence
on survival in patients with extremity osteosarcoma treated with
neoadjuvant chemotherapy: the experience of a single institution
with 44 patients[J]. Cancer, 2006, 106(12): 2701-2706.

[20] Takeuchi A, Lewis VO, Saicher RL, et al. What are the factors
that affect survival and relapse after local recurrence of osteosar-
coma?[J]. Clin Orthop Relat Res, 2014, 472(10). 3188 - 3195.
DOI: 10.1007/511999-014-3759-7.

[21] Kawaguchi N, Ahmed AR, Matsumoto S, et al. The concept of cu-
rative margin in surgery for bone and soft tissue sarcomafJ]. Clin
Orthop Relat Res, 2004(419): 165-172.

[22] Andreopoulou E, Gaiotti D, Kim E, et al. Pegylated liposomal
doxorubicin HCL (PLD; Caelyx/Doxil): experience with long-term
maintenance in responding patients with recurrent epithelial ovar-
ian cancer{J]. Ann Oncol, 2007, 18(4): 716-721.

[23] Assi H, Missenard G, Terrier P, et al. Intensive induction chemo-
therapy without methotrexate in adult patients with localized os-
teosarcoma: results of the Institut Gustave-Roussy phase Il trial
[J}. Curr Oncol, 2010, 17(6): 23-31.

[24] Whelan JS, Davis LE. Osteosarcoma, Chondrosarcoma, and Chor-
doma[J]. ] Clin Oncol, 2018, 36(2): 188 - 193. DOI: 10.1200/
JCO.2017.75.1743.

[25] Manfrini M, Gasbarrini A, Malaguti C, et al. Intraepiphyseal re-
section of the proximal tibia and its impact on lower limb growth
{J]. Clin Orthop Relat Res, 1999(358): 111-119.

[26] Bramer JA, Abudu AA, Grimer RJ, et al. Do pathological frac-
tures influence survival and local recurrence rate in bony sarco-
mas?[J). Eur J Cancer, 2007, 43(13): 1944-1951.

[27] Jeys LM, Kulkarni A, Grimer R, et al. Endoprosthetic reconstruc-
tion for the treatment of musculoskeletal tumors of the appendicu-
lar skeleton apd pelvis[J]. ] Bone Joint Surg Am, 2008, 90(6):
1265-1271. DOI: 10.2106/JBJS.F.01324.

(28] Li Y, Liao F, Xu HR, et al. Is There a Reliable Method to Predict
the Limb Length Discrepancy after Chemotherapy and Limb Sal-
vage Surgery in Children with Osteosarcoma?[J]. Chin Med ]
(Engl), 2016, 129(16): 1912-1216. DOL: 10.4103/0366-6999.187849.

[29] Li X, Moretti VM, Ashana AO, et al. Impact of close surgical mar-

gin on local recurrence and survival in osteosarcoma[J]. Int Or-

) —ty
& 15

gmde.meaﬁvén


http://guide.medlive.cn/

-8 PR 201948 1 H 39458 [ ] Chin ] Orthop, January 2019, Vol. 39, No._1

thop, 2012, 36(1):131-137. DOI: 10.1007/500264-011-1230-x.

[30] Andreou D, Bielack SS, Carrle D, et al. The influence of tumor-
and treatment - related factors on the development of local recur-
rence in osteosarcoma after adequate surgery. An analysis of 1355
patients treated on neoadjuvant Cooperative Osteosarcoma Study
Group protocols{J]. Ann Oncol, 2011, 22(5): 1228 - 1235. DOI:
10.1093/annonc/mdq589.

[31] Jeys LM, Thorne CJ, Parry M, et al. A Novel System for the Surgi-
cal Staging of Primary High-grade Osteosarcoma: The Birming-
ham Classification{J]. Clin Orthop Relat Res, 2017, 475(3): 842-
850. DOI: 10.1007/511999-016-4851-y.

[32] Loh AHP, Navid F, Wang C, et al. Management of local recur-
rence of pediatric osteosarcoma following limb-sparing surgery[J].
Ann Surg Oncol, 2014, 21(6): 1948-1955.

{33] Muscolo DL, Ayerza MA, Aponte-Tinao L, et al. Allograft recon-
struction after sarcoma resection in children younger than 10
years old[J]. Clin Orthop Relat Res, 2008, 466(8): 1856 - 1862.
DOI: 10.1007/s11999-008-0303-7.

[34] Schinhan M, Tiefenboeck T, Funovics P, et al. Extendible Prosthe-
ses for Children After Resection of Primary Malignant Bone Tu-
mor: Twenty-seven Years of Experiencel[]]. J Bone Joint Surg Am,
2015, 97(19): 1585-1591. DOI: 10.2106/JBJS.N.00892.

[35] Anderson M, Green WT, Messner MB. Growth and predictions of
growth in the lower extremities[J]. ] Bone Joint Surg Am, 1963,
45: 1-14.

[36] {12, $BAE, TR, % . B 3D ITEMR AT & T Bt

T BCF B[] BB AF, 2017, 37(7): 433-440. DOL:
10.3760/cma.j.issn.0253-2352.2017.07.007.
Fu ], Gua Z, Fan HB, et al. Aplication of 3D-printed prosthesis on
construction of long segmental bone defect after tumor resection
[J). Chin J Orthop, 2017, 37(7): 433 -440. DOL: 10.3760/cma.].
issn.0253-2352.2017.07.007.

[37] PREEXSEZXTEES BT EREH. 3DITHERHER

BARGESR KR PEAH BRI, 2017, 19(1): 61-64.
DOI: 10.3760/cma.;.issn.1671-7600.2017.01.010.
Digital Orthopaedics Group, Medical Engineering Society, Chi-
nese Medical Association. Expert consensus on technical specifi-
cations for 3D printing orthopaedic models[J]. Chin J Orthop Trau-
ma, 2017, 19(1): 61 - 64. DOI: 10.3760/cma.j.issn.1671 - 7600.
2017.01.010.

[38] Cho HS, Oh JH, Han I, et al. The outcomes of navigation-assisted
bone tumour surgery: minimum three - year follow - up[J]. J Bone
Joint Surg Br, 2012, 94(10): 1414-1420.

[39] Muscolo DL, Ayerza MA, Aponte-Tinao LA, et al. Partial epiphy-
seal preservation and intercalary allograft reconstruction in high-
grade metaphyseal osteosarcoma of the knee[J]. ] Bone Joint Surg
Am, 2004, 86(12): 2686-2693.

[(40] Li ], Guo Z, Wang Z, et al. Does Microwave Ablation of the Tu-

mor Edge Allow for Joint-sparing Surgery in Patients With Osteo-

sarcoma of the Proximal Tibia?[J]. Clin Orthop Relat Res, 2015,
473(10): 3204-3211. DOIL: 10.1007/511999-015-4447-y.

[41] Rosenberg AE. WHO Classification of Soft Tissue and Bone,
fourth edition: summary and commentary[J]. Curr Opin Oncol,
2013, 25(5): 571-573. DOI: 10.1097/01.¢c0.0000432522.16734.2d.

[42] Houdek MT, Wagner ER, Wilke BK, et al. Long term outcomes of
cemented endoprosthetic reconstruction for periarticular tumors
of the distal femur{J]. Knee, 2016, 23(1): 167-172. DOI: 10.1016/
j-knee.2015.08.010.

(43 ] Chen TH, Chen WM, Huang CK. Reconstruction after intercalary
resection of malignant bone tumours: comparison between seg-
mental allograft and extracorporeally - irradiated autografifJ]. J
Bone Joint Surg Br, 2005, 87(5): 704-709.

[44] Mangat KS, Jeys LM, Carter SR. Latest developments in limb-sal-
vage surgery in osteosarcomall]. Expert Rev Anticancer Ther,
2011, 11(2): 205-215. DOI: 10.1586/era.10.225.

[45] Pala E, Henderson ER, Calabrd T, et al. Survival of current pro-
duction tumor endoprostheses: complications, functional results,
and a comparative statistical analysis{J]. J Surg Oncol, 2013, 108
(6): 403-408. DOI: 10.1002/js0.23414.

[46] Fox EJ, Hau MA, Gebhardt MC, et al. Long-term followup of proxi-
mal femoral allografts[J]. Clin Orthop Relat Res, 2002(397): 106-113.

(47] Paley D, Bhave A, Herzenberg JE, et al. Multiplier method for pre-
dicting limb-length discrepancy[J]. ] Bone Joint Surg Am, 2000,
82(10): 1432-1446.

[48] Puri A, Gulia A, Jambhekar N, et al. The outcome of the treat-
ment of diaphyseal primary bone sarcoma by resection, irradiation
and re-implantation of the host bone: extracorporeal irradiation as
an option for reconstruction in diaphyseal bone sarcomas[]]. J
Bone Joint Surg Br, 2012, 94(7): 982-988. DOI: 10.1302/0301 -
620X.94B7.28916.

[49] Ritacco LE, Milano FE, Farfalli GL, et al. Accuracy of 3-D plan-
ning and navigation in bone tumor resection[J]. Orthopedics,
2013, 36(7): €942-950. DOIL: 10.3928/01477447-20130624-27.

{50] Benedetti MG, Bonatti E, Malfitano C, et al. Comparison of al-
lograft-prosthetic composite reconstruction and modular prosthet-
ic replacement in proximal femur bone tumors: functional assess-
ment by gait analysis in 20 patients{J]. Acta Orthop, 2013, 84(2):
218-223. DOI: 10.3109/17453674.2013.773119.

[51] King J], Nystrom LM, Reimer NB, et al. Allograft-prosthetic com-
posite reverse total shoulder arthroplasty for reconstruction of
proximal humerus tumor resections[J]. J Shoulder Elbow Surg,
2016, 25(1): 45-54. DOI: 10.1016/j.jse.2015.06.021.

[52] Hejna MJ, Gitelis S. Allograft prosthetic composite replacement
for bone tumors{J]. Semin Surg Oncol, 1997, 13(1): 18-24.

[53] Ahlmann ER, Menendez LR, Kermani C, et al. Survivorship and
clinical outcome of modular endoprosthetic reconstruction for neo-
plastic disease of the lower limb{J]. ] Bone Joint Surg Br, 2006, 88
(6): 790-795.

) —ty
& 15

gmde.meaﬁvén


http://guide.medlive.cn/

FEER 220191 A 18 Chin J Ortho,

anuary 2019, Vol. 39, No. 1 *9.

[54] Capanna R, Campanacci DA, Belot N, et al. A new reconstructive
technique for intercalary defects of long bones: the association of
massive allograft with vascularized fibular autograft. Long-term re-
sults and comparison with alternative techniques(J]. Orthop Clin
North Am, 2007, 38(1): 51-60, vi.

{55] Lewis Iy, Nooij MA, Whelan J, et al. Improvement in histologic re-
sponse but not survival in osteosarcoma patients treated with in-
tensified chemotherapy: a randomized phase I1I trial of the Euro-
pean Osteosarcoma Intergroup[J). J Natl Cancer Inst, 2007, 99(2):
112-128.

[56] Janeway KA, Barkauskas DA, Krailo MD, et al. Outcome for ado-
lescent and young adult patients with osteosarcoma: a report from
the Children’s Oncology Group(J]. Cancer, 2012, 118(18): 4597-
4605. DOIL: 10.1002/cncr.27414,

[57] Aponte-Tinao LA, Ayerza MA, Muscolo DL, et al. What Are the
Risk Factors and Management Options for Infection After Recon-
struction With Massive Bone Allografts?(J). Clin Orthop Relat
Res, 2016, 474(3): 669-673. DOI: 10.1007/5s11999-015-4353-3.

[58] San-Julian M, Aquerreta JD, Benito A,et al. Indications for epiph-
yseal preservation in metaphyseal malignant bone tumors of chil-
dren: relationship between image metheds and histological find-
ings[J]. J Pediatr Orthop, 1999, 19(4): 543-548.

[59] Aponte-Tinao L, Ayerza MA, Muscolo DL, et al. Survival, recur-
rence, and function after epiphyseal preservation and allograft re-
construction in osteosarcoma of the knee[J]. Clin Orthop Relat
Res, 2015, 473(5): 1789-1796. DOI: 10.1007/s11999-014-4028-5.

[60] ¥, T8, XM, 5. AABMESIA TEBX TV RIKES

SELS W RRBHERFRD. PEBE R E, 2012, 32(5)
482-488. DOI:10.3760/cma.j.issn.0253-2352.2012.05.019.
Ge J, Wang Z, Liu P, et al. Motion parameters analysis and pilot
clinical trials of the dual mobility hemi-knee artificial prosthesis
[J1. Chin J Orthop, 2012, 32(5): 482 -488. DOI:10.3760/cma.j.
issn.0253-2352.2012.05.019.

[61] Wong KC, Kumta SM, Sze KY, et al. Use of a patient - specific
CAD/CAM surgical jig in extremity bone tumor resection and cus-
tom prosthetic reconstruction[J]. Comput Aided Surg, 2012, 17(6):
284-293. DOI: 10.3109/10929088.2012.725771.

[62] Flint MN, Griffin AM, Bell RS, et al. Two-stage revision of infect-
ed uncemented lower extremity tumor endoprostheses{J). J Arthro-
plasty, 2007, 22(6): 859-865.

[63] Aponte-Tinao L, Farfalli GL, Ritacco LE, et al. Intercalary femur
allografis are an acceptable aliemative after tumor resection(J).
Clin Orthop Relat Res, 2012, 470(3): 728 -734. DOL: 10.1007/
$11999-011-1952-5.

(64] Myers GJ, Abudu AT, Carter SR, et al. Endoprosthetic replace-
ment of the distal femur for bone tumours: long-term results[J]. J
Bone Joint Surg Br, 2007, 89(4): 521-526.

[65] Kinkel S, Lehner B, Kleinhans JA, et al. Medium to long-term re-

sults after reconstruction of bone defects at the knee with tumor

endoprostheses(J]. J Surg Oncol, 2010, 101(2): 166 - 169. DOI:
10.1002/js0.21441.

[66] Gordon N, Kleinerman ES. Aerosol therapy for the treatment of os-
teosarcoma lung metastases: targeting the Fas/FasL pathway and
rationale for the use of gemcitabine[J]. J Aerosol Med Pulm Drug
Deliv, 2010, 23(4): 189-196. DOI: 10.1089/jamp.2009.0812.

[67] Gordon N, Kleinerman ES. The role of Fas/FasL in the metastatic
potential of osteosarcoma and targeting this pathway for the treat-
ment of osteosarcoma lung metastases[J]. Cancer Treat Res, 2009,
152: 497-508. DOL: 10.1007/978-1-4419-0284-9_29.

[68] Guarch R, Coniés JM, Lawrie CH, et al. Multi-site tuamor sampling
(MSTS) improves the performance of histological detection of in-
tratumor heterogeneity in clear cell renal cell carcinoma (CCRCC)
[J]. Version 2. F1000Res, 2016, 5: 2020. h

{69] Mortaud S, Donsez- Darcel E, Roubertoux PL, et al. Murine ste-
roid sulfatase (mSTS): purification, characterization and measure-
ment by ELISA[J]. J Steroid Biochem Mol Biol, 1995, 52(1): 91-96.

[70] Shehadeh A, El Dahleh M, Salem A, et al. Standardization of reha-
bilitation after limb salvage surgery for sarcomas improves pa-
tients” outcome(J]. Hematol Oncol Stem Cell Ther, 2013, 6(3-4):
105-111. DOIL: 10.1016/j.hemonc.2013.09.001.

[71] Enneking WF, Dunham W, Gebhardt MC, et al. A system for the
functional evaluation of reconstructive procedures after surgical
treatment of tumors of the musculoskeletal system(J]. Clin Orthop
Relat Res, 1993(286): 241-246.

[72] Kager L, Zoubek A, Pétschger U, et al. Primary metastatic osteo-
sarcoma: presentation and outcome of patients treated on neoadju-
vant Cooperative Osteosarcoma Study Group protocolsf)]. J Clin
Oncol, 2003, 21(10): 2011-2018.

[73] Hamris MB, Gieser P, Goorin AM, et al. Treatment of metastatic os-
teosarcoma at diagnosis: a Pediatric Oncology Group Study[J]. J
Clin Oncol, 1998, 16(11): 3641-3648.

[74] Kempf-Bielack B, Bielack SS, Jiirgens H, et al. Osteosarcoma re-
lapse after combined modality therapy: an analysis of unselected
patients in the Cooperative Osteosarcoma Study Group (COSS){J).
J Clin Oncol, 2005, 23(3): 559-568.

[75] Lagmay JP, Krailo MD, Dang H, et al. Outcome of Patients With
Recurrent Osteosarcoma Enrolled in Seven Phase II Trials
Through Children's Cancer Group, Pediatric Oncology Group,
and Children’s Oncology Group: Learning From the Past to Move
Forward(J}. J Clin Oncol, 2016, 34(25): 3031-3038. DOI: 10.1200/
JC0.2015.65.5381.

(76] Bacci G, Balladelli A, Palmerini E, et al. Neoadjuvant chemother-
apy for osteosarcoma of the extremities in preadolescent patients:
the Rizzoli Institute experience{]). J Pediatr Hematol Oncol,
2008, 30(12): 908-912. DOI: 10.1097/MPH.0b013e31817e4aee.

(% B 38: 2018-10-29)

kXX 48: FEE)
.:%E ‘é_' —ty

gmde.meaﬁvén


http://guide.medlive.cn/

	目录（医脉通临床指南整理）
	摘要
	一、概述
	二、定义
	三、肢体骨肉瘤诊断方法
	(一)影像学检查
	(--)活检

	四、肢体经典型骨肉瘤保肢治疗方法
	(一)新辅助化疗
	(二)保肢手术
	(三)辅助化疗

	五、儿童保肢手术
	(一)保留骨骺保肢术
	(二)可延长肿瘤型人工关节假体
	(三)半关节假体置换

	六、术后处理与并发症防治
	(一)感染
	(二)异体骨不愈合及骨折
	(三)假体松动与假体机械故障
	(四)肿瘤局部复发

	七、保肢治疗的疗效评价
	(一)肢体功能
	(二)肿瘤控制

	八、康复指导
	(一)功能锻炼
	(二)与术后化疗的关系

	九、随访建议

