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[ Abstract] Objective To evaluate the short-term efficacy, adverse reaction and cosmetic effect of
breast-conserving surgery plus intraoperative electron radiotherapy (IOERT) for early stage breast cancer.
Methods We retrospectively analyzed the clinical data of 75 breast cancer patients who underwent breast-
conserving surgery combined with IOERT in General Hospital of Chinese PLA from December 2008 to March
2013. All patients were treated with IOERT at the dosage of 8 or 15 Gy before tumor resection. The short-term
efficacy, adverse reaction and cosmetic effect were evaluated after operation. Kaplan-Meier method was used to
calculate the local recurrence and overall survival. Results Median follow-up period was 54 months (30-60)
months. Two (2.7% , 2/75) patients developed postoperative hematoma. Six (8.0% , 6/75) patients
developed mild breast fibrosis. One (1.3% , 1/75) patient experienced postoperative infection. Sixteen
(21.3% , 16/75) patients developed grade 1 radiation-induced pulmonary injury. Forty-three (57.3% , 43/75)
patients had excellent cosmetic outcome and 23 (30. 7% , 23/75) had good cosmetic outcome. The 3-year local
recurrence rate was 5.3% (4/75) and the 3-year disease-free survival rate was 94.7% (71/75). Conclusion The
breast-conserving surgery combined with IOERT shows good short-term efficacy and cosmetic outcome in early
stage breast cancer patients, with mild adverse reaction.

[ Key words] Breast neoplasms; Radiotherapy , intraoperative; Treatment outcome

DOI:10. 3877/ cma. j. issn. 1674-0807. 2015. 03. 004
FE# 50 . 100853 JUTT, 04 S R B BUHIB TR ANER iR el
WAEMEA . BAK, Email; malinpharm@ sina. com



- 174 - AR 2 & (FL TR 2015 4E 6 A %59 % 45 3 ] Chin J Breast Dis( Electronic Edition) , June 2015, Vol. 9, No. 3

TREA LD (R FL) FARBKA ARG 2T
WCFAYT (TRTFREOT ) 2 50 2L MR8 0 R T
iz —. MXBIE LI, 46 o B F AT 55,
AR AR B2 A 0 7 i A4 98 R 1 3 kA5 T A
FEAH R AR 40 LR 3 HR B mT LA EAS
REAR R FLA S5 R 384 1) 2 1 [ B, ik 20> 4 2L 807
R AN FIRE IR, — BRI R E #0554 R
HACST T8 T3 40 L B o T R S AR ) — b 2
R TE T A A okt e sl e R A T B )
HRGY . HARORFLAR T B AN AT DA 5598 IR =)
TSP RS AR S T L PT DA A R R OE
A, RIE R ERET 2008 49 H 5l kT %[
INTRAOP 73 ] () Mobetron 1000 % 3h=H F AR
T RS, R R G B ABETE B TR SR
Mo B XX B AR TE IR BT T A
FHIEATRI5 I R 2 AT LR |

1 #RAE
1.1 —fvck

[l Jisi P4 43 A 2008 4F 12 H & 2012 4E 3 H 1
ff A A B B A T R FL IR R LT AR AR ik
ST 75 BIEBEIRIRGORE, BB 34 ~66 %7,
HRLARIRE R 45 4 34300 BRAIE 55 FUAR AR
Pifr X LR35 A K MRI K 2r , LA A% e
FRME HEAR <3 em, SEEARTTEZE MG R &
B, H— il AR AR 1,
1.2 FARIE

75 B AT IR YT R YT BR AR B i i ik
SR SR A (RIARIE A ) A L 55 i B R i s
e iIN ) NI g VA o s R R N e
RS R FHE F 7R B3 ) DI BR AT Itk 25 5 17
PR YRR R R 0 A O 5 PH M AT S
WELEER, S NWATHRE R 25 EH . AR5
A 18 5] £ TR T O O 5 P M | 3 A (] 0
EWEEE S, RPETEIEMPERE 1 ~2 cm
IERHHLGERITY KYIBEA
1.3 ARy ik

K H Mobetron 1000 F% 3 = o, 7 o AR 7
ARG, HEAETFRE D, AR 4 M5,
AT U B 2 B AT BT, BRE R AR
AL VLR BebRd R R B 2 em TEHEAHZE BRI
X HT I b L 285 BE M 1 R, 25 T Sk IR 8 Gy

AR S 988 PRI 70 5 TS T W 9 L2 245 BP0 P 1
LA T 15 Gy BRI . MR Kk
AR RE R K FROERET , fff 909 Ak 7570 i REAS 7 75 i
FEJAE 2 em BYIEHR AL, FlHEHT 10 Gy/min,
HARRBO BB 2,

R1 75 GIFLIRE B I I PRARE

I R FFIE I FR L (% )
LIS

<40 % 17 22.7

40 ~60 % 51 68.0

>60 % 7 9.3
T 73+

T, 56 74.7

T, 19 25.3
N 733

No 57 76.0

N, 18 24.0
SR HE S Y

B 68 90. 7

HoAth 7 9.3
HLUEGY

1% 10 13.3

2% 37 49.4

34 18 24.0

ESill 10 13.3
ER

PR 60 80.0

[l 15 20.0
PR

FH 1 56 74.7

[ 19 25.3
HER-2

FF 4 11 14.7

[ 64 85.3

&2 75 PIFLIE B E AR AR R B

RTS8 % TR (% )
PR R

6 MeV 19 25.3

9 MeV 31 41.3

12 MeV 25 33.3
JiEupalRR

8 Gy 18 24.0

15 Gy 57 76.0




AR 2R A R TR 2015 4E 6 A %5 9 4 %5 3 1] Chin J Breast Dis( Electronic Edition) ,June 2015, Vol. 9, No. 3 <175 -

L4 AR

R A 9o B399, 306 B3 AH L A8 ARy B2 4 o
WNRIT . ARG 18 Bl E AR R T 8 Gy M
O ARG X AT AL ABUE FR 51 XA IR
50 Gy, Bkt 2 Gy, JLHRGT 25 Ik,
1.5 BV N

KA/ T2 BT, BEDT I ] 7
JE%1.3.6.12 M H KR Z I3 ~6 A, #
2014 410 H o SRS E MR UG T DMEL
( Radiation Therapy Oncology Group, RTOG) [
SRS 2 SRR DT R 1) 2 B e T S
PEBVGREEE . SR RTOG A & RAEHIT )5
6 NHBIHN SEEROR . s BIEL B K/ B
ARSI L 55 022 3 B A T NZE i) 5 R« SR
FLB RN JER S AR FL 55 AT 8 B 22 01—
SENFLPS KN AR5 4@ 0 5L 55 A7 7E B 22 51
% BMFLBRAEAE ™ E TR
L6 Siiteiik

Seit4r R F SPSS 20.0 Gi it SR H
Kaplan-Meier A= {73 0t JmER R & M AEAE

2 #R
2.1 P IEN

TEARGRE T, 57 BB FENIHESZ T 15 Gy 1)
TR AR, 17 BlEREEZ T 8 Gy AR H
Y I 50 Gy ARG 4 FLH0T 1 6 A AR
Y2 T 8 Gy BIARHRYT JE4A T ARG 2FLBUT .
2.2 AR

2 B1(2.7% , 2/75) & W IR TG AR i fi
6 11(8.0% , 6/75) 83 H BL RS B N 250 S LR
YL, A ERBOR, 1 H1(1.3%, 1/75)
FARJE MBS, 16 #1(21.3% , 16/75) BE AR
FRTIG 3 ~6 A~ H B 1 OB i, %
A B A H T A DG IR 2=
2.3 ERHWR

LR T H 43 61(57.3% , 43/75), B

Uf-23 B (30.7% , 23/75), — & 8 #l (10.7% ,
8/75), 22 1 BI(1.3% , 1/75) , BERFHESE
B KRR 88% (66/75)
2.4 EHIITRL

RALRE T 54 A~ H (30 ~ 66 4~ H ), B iR
100% . 4 BB 1 A, Hor 3 85 2 BT
ARAT IR AR 15,29 Al 34 4~ A BT ) 2L 7
JREBE K 1 BIUBETEAR BT RS 16 1~ H i
MRS 52 & . B B R B 252 T AT
YIBRFA BV 2014 4F 10 H , R HIE Lok
%, 4 BIFLIEE R B E S BA L E e
RO EKRERILE 3, B3I IENRTEREN
5.3% (4775, & 1) ,3 ST EAF RN 94.7%
(71775, 2) ., Frf B YR th 8w b i % I
BT,

3 g

WFFEUESE 0 T HE 2 U ZL it JR T &, IR
FUARJE AT 43 L fin 2 BR S 5 R 05 4 2L kT A
Ll 78 JR ¥ A2 e 2405 T T JC W] 1 22 = IBAE R 453U
TR RN 7 AR A (3 L iAo Y
E5HNRRE B, DX 6 SRS B , BB B A b AR 4 I
" LU (=7 Jm 790 R R0 5 B R i R S ]
G5 3UR S R Esf Bk A7 e 9 4 P o 3 0 4
TEBRE = R T 45 ) R [R) B 46 0 TR Rt R, g
S RO TR R KT R I 4
HHORBAE AR T AHOCIRYT S ], Bk 2
G RAIFFE 43S | X T Sk s RUI 2 i s 5 R
T B AT LS8 B OR R 3L, 1 LR
YRy NiUpr 2 Saat

FLIR I T 2R TP oY KRBT 3 R —
SEAE R AN T B, R IRES 8 ~ 10 Gy , RS
AT H B E) 2 FLRE HOT 45 ~ 55 Gy, Lemanski
U0 g R T AR HROBORE A S R R b i 1
IEo ML AL 50 Bl 44T 10 Gy R
T K 50 Gy ARG LT , 45 R B | A

R34 PIFLIEE KB IR R RHIE

BFE O FR(Y)  MREEAR(em)  ER PR HER2  #HZUp49 A7 WA Ry RERYTY
1 57 1.5 BHPE  BHME 4t 34 P 2 15 Gy e
2 55 3.0 BIME B o 3% = i 15 Gy i
3 36 2.0 BItE BIE ++ 2% = b 8 Gy 50 Gy
4 42 2.0 Bt Bk + 349 I % 15 Gy =




- 176 - rPAEZL IR 28 A BT 2015 4E 6 H %59 % %5 3 3] Chin J Breast Dis( Electronic Edition) , June 2015, Vol. 9, No. 3

100 -
80 Ff
=
@ 60f e SRR AT
&N
® ool
5=
iy

20

"] 1 1 1 1 1 )

1 1
0 6 12 18 24 30 36 42 48 54 60 66 72
AT (H )

B 1 75 flR LR B AT IR L5 TR A AR i
SRR S SR A A A 2R

00 ———

80
ol e R

40 -

TR (%)

20 -

1 1 1 1 1 1 1 1 1 1 1 J
0. 6 12 18 24 30 36 42 48 54 60 66 72
AAFIE (H )

2 75 IR FLIE B E AT O B 3L RIS AR ik
BRATT IR TR LA i 2%

10 4F 0S 4 94% , 10 49529k otk Jié A= 77 0
83% T A A B A RCR RAT, A B O 3K,
Fastner 21" B9 F 58 A0, 378 41 1 . 11 3950 i o 1
FHEZTHRIAFARMSL ~56.1 Gy RJge&FLiK
7o o 188 il B E 4 FLT R 2w LA
HESTHL TR PR AP 12 Gy, 190 i fR #4252 T
9 Gy AR /R I R b i, 45 5% R, AR i
I7 58 U T2 R AN A F, B AR 5 4R
Jril ¥ 1 RN 5 AR RN FL R 2 R R, Bl
4.3% M 0(P=0.0018) .

Gy —FPAR AT J7 SR AR RS 15 ~ 21 Gy,
SERFARIGHOT . Veronesi 252 8 T 1 822 4
RN R IL T RIS R BTSRRI f
BE P Z U RIA EAR RO (21 Gy) , i
b7 36. 1 D H B HRFE KHN 2. 3% ; BET
5 4% 0S R AE R ok R A A7 53 R 97. 4% |
98.3% ; R 11 10 4E OS R FNP NG ok B AR A7 %
I35 K9 89. 7% F1 94. 6% , JREBAS BRI £ B Ky
NEMAIRIE (4. 2% ) FLTF 44k (1. 8% ) , TARGIT-A

R HATE— IO TR A T BT SR E
A FUHCT LR E PRATRE M BEAL BT 5, L 3 1
IR AL 2 232 Bl 5 R s R il 4
BH N 4 AR RN 1. 2% , SR IG &FT
ZHI 0.95% HEUE (P =0.41) ; W41 583 19 9 Kk 9E
MEBEAR RN K ARBAR(P=0.44) (HZ, R
TR AR E 3 R T R B ROV & AR
SARTFEFAUT4L(P=0.002) "),

A AR O A X AR A B R TGS —
PRUE 46K 22 50 R A 25 T e DI B i B8 S 9
PR, MR35 1 A OECTT 79 20 ~ 21 Gy
Kimple 45" 25 & 5 A J5 1 18 9 25 s B A B0 £
VI 25 5 1 B DX 3] a5 43 A AN 3850 5 ) BEUR )
HERRPE , TR0 B3 I g DR, %o i gg & S 1Rl
TEH AL A THOT , AR b B G R & 15 Gy,
RIGAFAT LIRS, 4550 B8R, Ry
15 Gy S5 M AFLHUT 50 Gy B4 4305 it
I ARE, B E 3 R E L% 8% i m T
HAAR T, H 5 4E 6 4F 1Y R & K 4 5k
13% 1 15% , WA 4 i T AR oE 0, Rk, 18
FIA N HL RS A e B0 DX /N R VR AR XU, 34
o S L R R SR S AT RE 2 i — 2D R
R, ARFFR A T EMIE VI BRRTHE T AR b
BOTRIIT . TEARTRFE H AR U7 A B
R, BRI 3 ~ 4 GURT MR BN,
RIGER R B2k 88% (66/75) , 5 HEAEHH
SESCHRARAE (9 90% Fi Ay A5 B R A,
A, BEN 3 ERE KRN S53%
(4/75) , 5307 3 AR5 R W IR L B 5 BRI
R /N B R R e I DG A, R B B
— DB R R 5 E C hE cE S TR RT
3 FLIR N RN LR B ) R L BR T T T IR R
W, HLA e 5 A PR 2R 104 B 3 g B FH 350 0 2L
T R G, LTS 0 e R R AR R R
EHAKT 2 em HBEZHN 3 G, —PIHEFLIR
FAo ER FMEFLAR ST X s fa
AR R Z AR S F O LB MAARSF 1
BRI ERZE R B , AR PO T AS A AT
PRI, 1 LA e i PR 25 ) L 0 L M i R o e
AT B 1 R AR R OO S R A 3L R AT
RS 2 b 7E

AL SRR O TR E RS,



AEFLBRR AR (BT RR) 2015 4F 6 H 55 9 4 % 3 ] Chin J Breast Dis( Electronic Edition) , June 2015, Vol. 9, No. 3

< 177 -

PRFLFARBEA A BT BA 5 m 1% v M by
FL ISR, T RE BT R YT e 8RB 75 KW ) bl
PiIMLASALE

& £ x #

Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up
of a randomized trial comparing total mastectomy, lumpectomy,
and lumpectomy plus irradiation for the treatment of invasive
breast cancer [ J]. N Engl J Med, 2002, 347(16) : 1233-1241.
Veronesi U, Cascinelli N, Mariani L, et al. Twenty-year
follow-up of a randomized study comparing breast-conserving
surgery with radical mastectomy for early breast cancer [ J]. N
Engl J Med, 2002, 347(16) : 1227-1232.

Jones HA, Antonini N, Hart AA, et al. Impact of pathological
characteristics on local relapse after breast-conserving therapy:
a subgroup analysis of the EORTC boost versus no boost trial
[J]. I Clin Oncol, 2009, 27(30) : 4939-4947.

Barry M, Sacchini V. Evaluating the role of intra-operative
radiation therapy in the modern management of breast cancer
[J]. Surg Oncol, 2012, 21(4) : e159-163.

Sawaki M, Sato S, Noda S, et al. Phase /Il study of
intraoperative radiotherapy for early breast cancer in Japan [ J].
Breast Cancer, 2012, 19(4) : 353-359.

Kimple RJ, Klauber-DeMore N, Kuzmiak CM, et al. Cosmetic
outcomes for accelerated partial breast irradiation before surgical
excision breast cancer single-dose

of early-stage using

intraoperative radiotherapy [ J]. Int J Radiat Oncol Biol Phys,
2011, 79(2) . 400407.

Shaitelman SF, Kim LH. Accelerated partial-breast irradiation ;
the current state of our knowledge [ J]. Oncology, 2013,
27(4): 329-342.

AT, RN, 2o, FURE IR FLER SR RS ke [ )/
CD]. hAeZLAR A% - HLFhR, 2008 ,2(2) : 190-201.

Ash RB, Williams VL, Wagman LD, et al. Intraoperative
radiotherapy for breast cancer: its perceived simplicity [ J].

Oncology ( Williston Park) , 2013, 27(2) . 107-113.

[10] Lemanski C, Azaria D. Intraoperative radiotherapy given as a

(1]

[12]

[13]

[14]

[15]

[16]

[17]

boost for early breast cancer: long-term clinical and cosmetic
results [ J]. Intl J Radiat Oncol Biol Phys, 2006, 64 (5):
1410-1415.
Fastner G, Sedlmayer F, Merz F, et al. IORT with electrons as
boost strategy during breast conserving therapy in limited stage
breast cancer; long term results of an ISIORT pooled analysis
[J]. Radiother Oncol, 2013, 108(2) : 279-286.
Veronesi U, Orecchia R, Luini A, et al. Intraoperative
radiotherapy during breast conserving surgery: a study on 1822
cases treated with electrons [ J]. Breast Cancer Res Treat,
2010, 124(1): 141-151.
Vaidya JS, Wenz F, Bulsara M, et al. Risk-adapted targeted
intraoperative radiotherapy versus whole-breast radiotherapy for
breast cancer; 5-year results for local control and overall
survival from the TARGIT-A randomised trial [ J]. Lancet,
2014, 383(9917) : 603-613.
Kimple RJ, Klauber-DeMore N, Kuzmiak CM, et al. Local
control following single-dose intraoperative radiotherapy prior to
surgical excision of early-stage breast cancer [ J]. Ann Surg
Oncol, 2011, 18(4): 939-945.
Vanderwalde NA, Jones EL, Kimple RJ, et al. Phase 2 study
of pre-excision single-dose intraoperative radiation therapy for
early-stage breast cancers: six-year update with application of
the ASTRO accelerated partial breast irradiation consensus
statement criteria [ J]. Cancer, 2013, 119(9) . 1736-1743.
Smith BD, Arthur DW, Buchholz TA, et al. Accelerated
partial breast irradiation consensus statement from the American
Society for Radiation Oncology ( ASTRO) [J]. Int J Radiat
Oncol Biol Phys, 2009, 74(4) :987-1001.
Polgar C, Van Limbergen E, Potter R, et al. Patient selection
for accelerated partial-breast irradiation ( APBI) after breast-
conserving surgery: recommendations of the Groupe Européen
de Curiethérapie-European Society for Therapeutic Radiology
and Oncology ( GEC-ESTRO ) breast cancer working group
based on clinical evidence (2009) [J]. Radiother Oncol,
2010, 94(3) : 264-273.

(ks H 411:2015-05-16 )

(ARSCE 4 - 2R )

Ardh DAk b A F FIAREREILEFRBEAR P RS ETHELFR[J/CD]. PR BEE . & F iR,
2015,9(3) :173-177.



