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1. Y7HHA

‘TE 5 PHMA R & AT o & JEE A4 SYolu A7E AARE F wlA] T of] tigt
QUAIES] AW P APIA B8 AR Z10lch § 714 AR A 0] w2t 2712
A= o] AT
o & F WA R - 7). HARA o]& Electron
o & FHAKIAR - Y Ao HA] XAl 018 Low Energy X-ray
A 0} 2 A12|R & B S 9 o] ol 't 408 WEANIAR F Y 4% T 4RE
“Jefoll A A== AR E 2 ARSI 2020 ‘i T AKX R - 7F FARA o] 0 & F9igo]
AAElo] Adgo] 80%R AMB(RFFAS] Hr1E L Wo] TR ARARIARAR 1A
A2020-269%, 2020.11.29.))3}2L St} 5 7] %iXHWW oA 57 lsB 7P+ Ak
AU XA o[- &2 2021 41957 1&7FE Wl 2023 A= o] AEEo] 80%= AR5l Slrt.
0] & ‘g ZHIALAR] §_7]- ZAAFA 0]& Flectron2 Wi HUEH o2 HhaE Ao 2 &= 7]&0] AALA
PG A aapgo] tigt ZAE SRIskal A A2 A7 ] iste] 20259 AR =7 |=A1E
7Hees] (2025.1. 10.)01]/\1 AE7FAZA B ALAD] TGt Higt Aol Wl AE7HE sk

=
=

1.1 @7ty 2=7l= 72

& 5 WAHIA| E(Intraoperative Radiation Therapy, IORT)= A W] Q= A H9 E=
TUS F=E 3 AA 2 WAMS AR W 0 24 7 RARLE BT (AKX 27|+
3], 2022). & 71&2 ¥4 ARIARRN= 2] DA of] thge] AR RS S0l A AR 4= Q1o
FAAL] 1S A = Uk TS FH A A7) H 222 AN RARERIRRE AT, Ao
X YA Rt &4 2|4t 4= Qli= olo] Qltt. i 712 18] AL ARR] WPARA O & HPAR |
Aol & FUQ X7 7S 774, R RARIR| R (External beam radiotherapy, EBRT)
o] A} 717hE @SA1E 5= ItHE<e® &, 1987; Kim et al,, 1992).

[ORT3: 3k47} AL Aol Af 2|2 1 A A SR, v 9 o mg] oo st BAIS
o] 1% BAT A7 Fa st QAT IS SIS STk At ok vhe-2 TsA

r—|-' m*



NEC/\ 223 upxia-za o1g

A FolE 2o sh, E5] 2| =4 HiollA SRS 94 0= ZFASIAL uHFE 27 sfjof Sh= o]
Aok, ERF - AR & A7} 3 S ol A BAlOl AR 7HsRHA], oL SRS o155l
of Sl=A]of| we} {1 do] ekt ZAol= PAMAA = A7 HAAE A=Al & HHE
FAAIPP O, HZoll= o34 IORT A8 |71 g E] o] &4l Wi o] 7hs it des
5, 1987; BAKIA R |&A73], 2022).

" T AR E- AR o872 1960 T Zof] = Y=ot $ERLe] o] Fat A A A = 2
#o0|2] 5ithrt, 1990 21§ HEA A 7147 (mobile linear accelerator)7} 7R = HA] Thekst
AlE] oA Z-EE QU o] 7]&2 AF7IE7 4 nlo| AR EE 0 2 HAIS WAYAIA 2-85hH, -8 44|
= 4~12 MeV 19| RS AR = QI Aof[ufA] XAdof| Bsf] B 212 5Lt w2 "ﬂ’%ﬂ%“g ARsstaL
Tyt 2719k MO 27 |(applicator) & B8 4= QLo T |7} ehdslo] ZRtolut F& F5{(cay
ity)olli= 8ol ojgrh= AlgHdo] itk Calvo, 2013).

5 Al /\}%Ellc— ﬁ\_&% IL Xh?él SPAJAF 7RA o ‘A &g AAA] ZAPGAT 7 2RI LA,

72 LS
ESHSHESYHEY) XZEOUXTIEEX|(Accelerator system collimator electron applicator)
ERHS(SD) A13020.01
AEEH - YA =2 OUXIE HEE 715610 BLS Xz (LARIR|E)ok=0| Al&oh= 7|7

- X713 odgrg O[3t QIH(FAO| EHE Zof U FIX} X AP} =2 OLIRIS 2
CE MAE 7100 EH, S 2X9| SARMX|Z 0| AtZoh= 71+
EEERUESIEY) =& AAM MK
ERHS(S2) A13180.01
AE=H - BIARM X2 & AAMS LHAIA FOioh= 7|+

- 2SO MeE HHio| ISXIZ U ORI ZYS(tumor bed)?l WA X2E
915101 Afgal= 22 717]

1.2.1 U EASH 1g

e T AR = WA S5 w271 FE0 R ERE 0] S Bol SA= o] Atk
H 1.2 YRS 2% 20{-H|Z50] HI& == S 3182024 12€H)
H2Ms  Ic 22 e
H2E 9| S0 22 - AU IRIES L A
HIZE GATICH U AR E

X-||4x—| =] M|-A‘|x|§§
(AR X|=]



CEREET= e e

=TT aT
Ct-417 % LAMAX|Z Intraoperative Radiation Therapy
THEHE0 XY 2 AA SOl 2tet 7|&E, HH20| 2 2AFH HE
HD170 }. HAFM 0|8 Electron 6,902.20
HD171 Lt MoK XM 0|2 Low Energy X-ray 6,902.20

H 1.3 QU502 ME7|E ¥ S0 25t MPARKEAEX|E JTA| H2023-181%, 2023.10.01.)

EC e M OIZALS!
Ci417 $% 5 YARIRIZ(RIAR 012)2| S017122 TS 20| 2. Ciet, (C-417-
L) 42 2 WARIR|R-HOILIX] XA(HD171)*0183l= ZRE 71.9| 7170 Bt

- S-
7k 0l Ee Ofe) Z218 2 SITIC FP HHRC,
1) RUEE 252 B2 454 0S| QU BXY

2) T M(solitary) [CHEA H|2]
3) 2lad #H2(invasive ductal carcinoma) [Zl&d A2t X2
4) Zf%@l 37| 2cm OJaKT1)*

Ct417 Ct417 5) ZXISE |, I (histology grade I, [1)** [grade |1l H|<]
=S =5 6) XA HMO| (Lymph nodes metastasis) 24

HARIXIR  EAMXIE 7) I*Iﬂ._ 2XM(clear resection margin)
o 507 8) boost X|2
L} & M JUFUAMHERH A
= AA 2 SIOIBISHIAIMER QH AJSH & ZA X{Et RIXfOH
Ct. AE EHH| 7ts = =4 Ty JE

b O HAMR = 2= il e FEE

O 2% I HAMMZ|E S 24 g 20Im19t

Hf. 2~ *" E" HAMX|E T T4 L AKX &

* by AJCC 8th edition, 2018

** by Scarff-Bloom—Richardson grade system

A AFEAUAFE7H FH|olA]

3 OIS TR oY TK540] 52 NFY F

=

T 7leS o 408 DEAAAARE T FYrET MR LHolA AlfEs BAMIAE oA
EYEJQIEAZAE TA] #2020-270%, 2020.11.30.), "2FFi9] 287|% L o] s
A RARRHEAEAE TA] #|2020-269%, 2020.11.29.); 7HH 02 g=o] Al E]o] AFo] 0%

B 1.4 ABESYAEHE A= A

HBERMS 177t B3EDIZE HD170 =H0F =0
HHAZA HASX|E JA| M 2020-254& MUK} 2020-12-01
dAH(EE) = F YN IZ(TXHM 018) MEZOAE  80%
sHolm (o= ‘ . GHERZE
SHOIH(HR) Intraoperative Radiation Therapy, Electron = ot R
(=)
xo| o - 3Y HES F OIM THE 200] Uit & 5 WARRZ
Jox O
i =X=) _ —ﬁgorﬂ.x'.
(M2 25 : TA| H2020-2695 2047|F AxX)
@ AAAIO."A-I xOF &‘ng
T R “EotM(tumor bed)0fl BIAMIX|Z KA |(applicator)S §AIA|7|11, $&E|0[20]

_IX1
® *1°47f+7| HE2|(gantry)2] 31, 2=, 20|, Wet, ZAt 5SS &3t 2% HX|(optical docking




NEC

& T YAUX|E-TXRA 08

interlock)E 0|86t AR |= 27|12t B

@ soft docking systemS H26I0] BAMMR|Z &AL |9F MET187| ZHEZ| A0 4cm &7| 7H
(air gap)2 &1 AZ

® HEZ|Q HAMX|= RO M HEsS &0l

® 3L 37|, & Hk, 39 T4 X&|, 2EV|9 0F Yt I 7| SS 120104, MKt 0|4 K],
ZASTIEE, AHEX|, AT S 2H

@ RISt =2 YO 2 Lz 20| LUAMX|E

(EH) M3 AR EE2| ots 23 ARE (HISHIA S QFSts] 9|7

0|34 TAF MAVIL7|S 0 & & YAMRIZ(IOERT)E S&H0IM Y MM 2200 2 o
EHOI A SAM|IAH ALt MY 7H5-d0] 52 S FH F2/0] HE YMUXIZE 13| Adots X2
LT} 12] X|2= MO YARI0| ZAMEE2 Fefot Ml YME0| 2750, 714N SHY0
2101 O1f0] BLO{OF Z|A5t0| EXFO2 2[THoto] Xz S HYY + AUFHL 222, 0|54
HAH HVHS719) Yo £ S |9 S22V F71KMO 2 TQ0HH AMSAIQL Q=2 TISO| HA
MO YR|9f 520l Mot 80| MY0| ZALE=A| SOl thet ZLEZ0| FLQFLIC 0=t
0|Ef2|0t SOIA SEE2|0) Thet 710|=2401S MIAoH ACH O Li2toflAf F st st A
g AN SER2IE oM YA ARz I FYTHO| YA EIS SO et Fn Aas 2t
LARIS ST TMZ I AR OFH 8l Xz 7| SEE2I(QA) SOl thet ojetE2| TE W= 0l 3
s wE SEUTRQ(CEIZE W F= QJerE2|Al) 0] B SE2(0| IFH0M 0159 =
210 QOIS QA= Z0FS| YA QR0 2ot 7I=7|E HETH0| Eot0 AMaHoF
Lc

O 22ae o
1. GAMS Y B2 18 01
2. T2 18 01y

O B3 AFPIE

1. Ajg7| 2 BRI

2. N7 IEOIN H3t SRR o) +HE ERB2AL 7|5
O ZumR g2

o1, BZh, U7HO| 2712 7101 TR R, A R, OIS M THR| SR 25101 FY
1. 2ZHQA (& H 244121 Ol EXTZI3IS

- 52 UAIE, YHE AR, 2 A5 IR, TN SHY, £L AAY, Hi BR, B U S

2 x| S

2. E7F0QA

- 52 AR|EE, WA AUR|EE, R TRMi0! ORI, E2 AIAR, HIA BR, BRI 434 S

3. & QA
- JIERA0MO| £ W, BE FA|(applicator)OilA

Z
IT
OLLY MRS, YAV S5 BLEHO A S

0| MEFHES  MEHE] KEREZ|OA 2

= y LTl O™

EA: A7FEHIHAFE7H FHolAl



H 1.5 g o/
Qs & & HMX=E
HXM 0|2 Xof|X] xM O]
HARJMS  [-417-7¢ CH-417-Lt
713 E HD170 HD171
B 000-12-01(54) 2023-10-01(5%)
(= WEY) - -
=0{0{& HE=0 80%
DXy ZOF MES S 04| ZEE Qo) Cf5t 22 B )
yoy  (SWETUES T O EEYNOR R ax) oweope 271 wa xiz
b5 k=X ol (CHAD) QUIHZEX|ZE Hi= Qo 5|}
ee (CHA) THLRARY e/ meT= = Tess
7t US| R 02 XS BF EFol= 2R A | 71 RUYC| 42 Ol X712 BF SFol= &%
SICt. pSI
1) SFUEE 55 U2 40K OJMQ| U IRt | 1) RUEE a5 U2 A64| 0|42 RER X}
2) Hd(solitary) [CHed H2l] 2) Hd(solitary) [CHed H|2l]
3) 28N HAU(invasive ductal carcinoma) 3) z8M E(invasive ductal carcinoma)
(RN AH M2 [Zed A K]
4) Y2 37| 2cm O[sKT1)* 4) Y2 37| 2cm O[sKT1)*
5) ZXISZ |, Il (histology grade |, [1)** 5) XX |, Il (histology grade |, [1)**
[grade Il HI2] [grade 11l M)
6) ZTA FO0| (Lymph nodes metastasis) | 6) EZHE MO0| (Lymph nodes metastasis)
AL CHA S0 =k
7) BH|AH S4(clear resection margin) 7) BHIA S4(clear resection margin)
8) boost x|z 8) boost x|z
Ll 5 M JUSHIAHELH Al 20(=
A Ud ItsH40| =2 AFY E= =
3 AUSSHUAMHELH Al & =4 XY
ESPyey
C. ZAE HH 7ts = 54 Rl A
2t 0| HARMR|E & =4 Mg FE2Y
Of & 3 YAMIX|E & I4 ML F2oIne!
. & 3 YAMXE & I WL AKX S5

* by AJCC 8th edition, 2018
** by Scarff-Bloom-Richardson grade system

1.2.2 2 1 7|2 o|23g

A
T=
O} 646,0509,

2 B9 Sele A

& PAMIA R A 08 o] A mH 82
HYH 560,4609°1

, e T AR R- A

H16 78E

. 320204

ol& &

F APAR- A4 X4 0}8 3% $Y3H

~202347H) BAC|ZHE 0|8 Al 2
A8 BT Gl o= vehie,

TI=HIZ(3)

33 IE YUIRPES ol%d 52
nsmuppng | SAMOIE HD170  6902.2 646,050 560,460
TES SN HOjLx] XA 0|2 HD171 _ 6902.2 646,050 560,460
2 AR AP IR -7 R (A 2024, 1. 22)
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|55 sto] ] Fu]5 Eof &o] B BolsHA sk F20]
9], 224 T oF Z9]0] 9l 2 A Yo 1-0]] Ho|A| 9k obx| 7} YolQlS 7lsAJo] 9lo B & o] =

AU 2710 F7do] glar oFAI7ER] A}l A HAREo] /=R ot Arfo] XPE & XTtE]
= 497 Bt wEhA 2 FA 40~50%00141 A o)7L AL, YA 0)7t flelRte AR A
ATE Kol 5 20| 5%l o]22] ZRtch Y AREE THHRI Aol 7P Fash,
3 FA] A7} 7HseE B9 HA EAFQ] 10~20% Folal, TA1F AAleS AlY B 92 oftlEt
T Z4AERFE0] WA= 86%C] o]21 9lo] HE Q¥ o g WAIX g7} AlggE o] Yth(jemal et al., 20
07; Calvo et al., 2004).

)

AFANA 22 AAEZ ANPSHE e 5 F F7HE(adjuvant treatment)E ABoHA] & -4,
ZAAREO] 50~86% FEE H1E T Qlct o]#dt =& ZAAUEL YA EO TE I (retroperiton
eal) AFF2| 02 0] HIdgt a3, Y FL9f sfFobal Aljte® & Al 28 A A(resection
margin)= F1 S5 ARZAS A A F=7] WEoltt. wehA AKX 85 a3t B850 =
AAEE oAl Yot AEES A7) A5l Ald8stal Iti(National Comprehensive Cancer

Network et al., 2008; A]2]+, 2008).

R =
T} FARY B 100 AN G TR, 1S e 7189 $R0) A7) 9R SRgoleka
St IOl 71 2 ol 3tk QI A A1 w BRI, RIFS, SRl

A== R 52 Lol TRt A=) viokA =21 714 A = AlgS A4ttt 77>
T A Ee vl AR(GAMAR, FURR)E L7 AREE 5 AT BIIFe] 739 HARIA]
B Ee PR ZE A AlgsiH, 3 AT A9 red ARE 94 Al 790,
5, SRIFYES F 7 ARE L AR < Sl Ty ey Al

WJ
N

ll‘

o
o
by
ol
N
)
o
)

T o] QlofA|A] gk ol tiolA] oS 7R Al 4= QITHATZoE Y. cited 2025; A1&Higtal
Bl cited 2025).



NEC/\ 32 = AMz2-HAM 012

L. A= 35RY

A5 Azl A7 Ae ol WAk A4 BA7] ez AR EHE| A A 2o
A AlAste] AR e dAsE Aa g g Wil 9T (R AT A e 1A, dEd
gt FA 27} EASHE A TGRS 07) 2= 7
A &5HA] Fohd oAl e AR a ez s "ot 84 AuAlZelA Hesdol He g2
3 YA =4 doll 24 AA 3] IYIHE7 PP EANH, cited 2025).

N,
o
ol
=
X
W d
[
S
4L
)
=,
Rl
H1
e,
)
ol
S5
e

AFARG) AU AR A AAASUCRE BH7} ARt WA AFAR A
S0l Fu9] AFHELI} FASSALAA S WA wnl, A0 TP F 7] o] A=y
O

o] T A A3 FUY] BF S8t ol 4F 0= A SApo A ERh-EEA A< (exenteration),
S EA| 2 M(Concurrent chemoradiation, CCRT), S EWHA X< (Laterally extended
endopelvic resection, LEER) 6-& Al&¥sto] LAy YA 9o st ok E3F &0 £7F
53t 3o A= FEHFHAMI X E(Intensity modulated radiation therapy, IMRT) & FAI7HS

AR E 301U AEAIS o 83 25 WALIH ROk Wi MAMIA 2O AN DR 7
gelo] glon, ol Al ute F 7b e HEs] 2@stol g e oleid AukA)
HP o]9lo] WA Aol FEALDPAAEL PN, 334U YAEIAR 59 AR A

et T 7)ol mehdul g HAaS, ANESY, 7 78S ERdhet], E9] dadl
2t ohH g dahS Y= AT FAYRE A a9t S 90% oV AAISHH, 50-60tH] H17
ogol F2 Tt a2 AR HI HEo] dad AR 2R olF= 7 Sa7t 8410,
FEg ool dAaNe] A 7] A, A7t olFofA7] wizo|tt. wEbA BE it Sk I
92l BE-E AQstils BT pas WA "ok 7] At $R1e] A9 A WU EeE S
Sl AT AASIAL ekt 171E wefsie] Jof whE At FAstera HE AledemH s

SFAFAIZ 4= ITHTrimbos et al., 2011; No JH et al., 2007; Le et al.,2002).

ke JABBRA O] 1] USSR PO S Bo] FAT Agte] Azl Pt
spR el 27|k St QHES B, FAA FF, A=) e iR, B8] o] et
Tk W 98 Holrk Slse 1712 o] 9ol 4 F 3~670 FABIBR S WA,
371 9 47]9] daxte] Aol S 0T YU AL ANt} 4] 2717} FolAIA T Fo
42 57| B AR B Do) XA AR E EASH s gAY ACD) S
HlQto 2 FgJstol R Hjute] HES 2ABHE Wlo] IEHE/ LY HATE, cited 2025).



1.3.1.6 AX| &5

A 552 Zolu HEjoll A Sk S5 2=, Hﬁoﬂ A 719% o ST s, AT, A, g

5 A LY AR G358 EUTI, K5 ) S RAoke vl ek
o] S 55052, B0l I} 22 AL 71 e] o5} T, B RIS

oA A oL, A HREE 18 22 04 2ol 5 AR EP, G2 A A
QL= 7390l figlo] 271 4 Q= Ao BRIt kel Qo] 910 kel Felolt Al
o] TS ViTh ZARL kY Holo] we} thrt Z8E0| A9 F F5o] 4y Esln, B3 olzlolt
40 AL el .5 A) Sslsi 432 Reld), Tl 2ol okstelAt o] §go] 2ol
2 550] U1 Uk 4 AR STEATAN LB B 9 ﬂxllc— i

b ABAL, A1 AL MRISCT, PET 241 2831k 59591 9912 10| o3 191,
.2 ejot 2 AN FPANE 719 SR RA HsstehLorE, cited 2025).

Azt 27 o, WO SRR, WAHIN R QI oS EUTH 0 AEAS A Al B
Aol 44 7 Wrtelo] wl, T, 718, Q) - ASH AR Btdo] LGk 3ot sistae
2 T85OI 5% o) ABto] £U0) 27|15 ZolT HolZ OB, $4 T AL WASH:
AL B} AR RE B8] AREH] 8504 FAT, 44 ol £ A/1E B0l YA
B8] B1, 24 Folis ot 91 4+ 9l TA| ZE QS AASte] Th APLS Sol= o] BHo]
olck, Xz ol 94—%Howmﬁsa}%%ﬂwﬁ‘ﬁ%o] glom, o] 94K, 37,

4,80, 2 710 319} 2

QUL Yo P}

H 1.8 3L 8t 4+ Y 2YFOHIZZY S

& 20194 20204 20214 20224 20234
Faol o MY=(C50)
SR () 196,055 205,905 221,335 235,118 252,196
HPHAMH) 2,412,908 2,476,807 2,688,983 2,806,984 3,129,872

QUFOHISZM(HMY) 953,788,715 1,009,764,389 1,126,031,130 1,156,368,236  1,414,185,980
Y o4 LEE(C20)

BIX} 2(F) 51,601 50,379 54,526 57,567 62,333
() 505,115 486,967 526,220 532,792 598,729
QUFOHIEZM(MY) 275,106,859 269,555,468 290,577,544 279,388,503 330,538,838
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A X

28 5 WAIRIZ-FAR 018

72 20194 20204 20214 20224 20234
Aol oby MME(C25)
SRt () 20,787 21,451 23,286 24,847 27,797
ML) 298,552 329,725 366,711 878,031 468,748
QUTOHIRZM(MY) 237,105,528 259,133,189 289,807,361 297,190,715 385,494,914
FER9Y oy LME*
- BHIS9| oY AMEE(C31)
2 () 1,066 1,053 1,064 1,108 1,148
ML) 15,060 14,420 13,934 13,492 16,464
QOUZOH|REM(MY) 7,555,458 7,243,196 7,120,275 6,838,549 8,936,849
- S59| oby AMS(C32)
2 () 7,636 7,472 7,634 7,750 8,169
HAH() 76,996 76,318 78,503 76,837 90,349
QUTOHISEU(HY) 33455213 33,027, 249 34293770 34,317,239 40,379,365
- QRIF, HIQIE, SIOIF, Q& 74 & Q=W 7Bt 2 BRI oy MMSE(C10, C11, C12, C14 **
2 () 6,030 6,147 6,290 6,536 6,996
HAH() 86,500 86,138 91,066 89,532 106,460
QUDOHIRZM(MY) 40,695,007 41,117,674 42,717,745 43,075,904 51,005,523
N2EE, NS, HA9 oty MM=(C53, Cb4, ChHe)**
SR} 2(F) 71,421 67,383 68,830 70,702 74,750
() 648,535 648,972 699,882 702,788 800,200
QUTOHIREM(MY) 317,253,507 337,653,121 353,427,322 336,708,978 399,328,827
AR = ¥ BESES Ay MMS(C40)
SR &) 1,654 1,612 1,671 1,602 1,648
ML) 12,924 12,558 12,587 12,353 13,013
LUTOHIZSH(F2) 9,105,485 7,375,031 7,841,431 7,798,804 8,883,393
24 B0 o|E /N AT AP 2R (3 A) B4 (2024.12.11.71%)
*EAHOR SOk QJ=0) Ji7iol H|HH|Z0) 2ol SO HANE])
ok
1.4 3ESI= Y=7|=
AR B T A B ol w2t 24| R AP X 5o AR R R Us 4= QU
1.4.1 EUIIMZ|E
QIFHIAAR| 2(EBRT)= AIA| 2JFoflA] 2ol x| XA o|u R RS ARESo] Sl ®AMTE Adsk=
ol & 7le2 & AP7IE571E B0l A=, WA $Y2] DNAS &/3A1A A1) 4=
£EZ ffols W2E 7IREe R St} A7 7 1= X-A e FIARE A sHA /st FSAIIth
o3t 7I&7 = 71E9] X-A 714 thiAsto] B XEAIEE Al B S A 5= A = Utk
QIFAMAR] Eam T B3 (2AH) HARAA| =, 33 AR AN &, 1A AR =, A7)



3 & ARIAR, e MR 528 e o At 0|9 ’AM] S ReaE
o8&t A&, FUARE ol-&7t A&7t AHF7TRIFHEREY, cited 2025 AHT & A=, 2024).

1.4.2 ZHSAXZ

LA R E(Brachytherapy)= & FHIAMA R 5oR= g 2ok A4 ARISEAY Q1 slo] WA
S9IR14E AL RN £FS Aot ol olele YA Sito] WER YZE EAsk
WpAP o] 7Rslo] FHo] AZe R0 o B S HAoke 2 ok BAALE JHA7|E
ol whet A AN =, AW AR &, T HAMIR] & 502 Als | it AR 3RS
ARl AEAe), A=k HEe, FEF 5ol AN 22} HE5HAU TE 0 = A 006‘%_}
T UTHAZoPE Y, cited 2025; Han et al., 1999).

1.5 23 witM 3 710 =2f2l

SPAIA 2714 AT S(2022)00 0 4 e AR 5 SR Sl B AR S st

Sl 714e QA U5o] Qs X2 R9] i $ORS oM 1B AA 24 WA ZASHE Wi R

O 5A] S B AP AR O) AR F1hO] Aok o] Ahito] Bolal A, eHet 2ok 47,
Q]

T BAERA 9 YA 2| go] 5-2] o] ATkl SkeiT.

FsES](2017)014 = o8] 71 RE- BIAMI R = (Accelerated partial breast irradiation,
APBD) ] 5 SH=E e S AR E & AFoI: i 7 e S¢dAle & Sd0] Ad F90l
FAARAoIU XA 0 = e HIARAS: B o]l ZAVH= " O & SrAlofA] 18] AR BU= A 8%
o ok, J8u 7RERE-GH AR 5ol A 7 583t FEo] ny} MAoly| 22 A skxjo] He
245 L S5 Qltke 1‘:_};@0] %151 1ﬂ°ﬂ TAo] RAREE R ofVdA] 3t vy F2Rgo| AT 71sdo]

&

1.5.2 & J10|1 =212
1.6.2.1 |4
+H AR 9 SRRt AMISFATAEALR2020091M = FEEER E(Breast

conserving therapy, BCT)0lA AL 0]83t & 51 /\Vﬂx]i(lntraoperatlve radlanon therapy
with electrons, IOERT)9] #119HS BHHESITE.

2712 2(Boos)2A] 0FRTE A7) SH12A10) 271 2A124 Suet Bol A 2o} 228 $2 7|7} 21
104 712, A9Y E%e] AL Fh LB oF 1% FARAT. Grade 3 BF, 4% 24

K Triple-Negative Breast Cancer), =4 21334 SUSER}of| 4] A} A A1 QH (Pr1rnary systemic

11
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therapy) F %48 B2 81 ) -2 Ago] BAEO, olSoINE 59 ol4o] 7] 34 Az

95% o] A EF Alotgo] IRIEUrt. o]of] IOERT= &% 5 A ol HAMTE AT 24
A= A Sk, A 220 gt AR 3 | As)sk= Aol QLo A4t St At
AE3t 71e4 Ao] 2eshH, 7|4l 4 B B9l A= ATE AEH o= Brlsfof thal
Skeich

O]=HEARAEFS}S] (American Society for Radiation Oncology , ASTRO) 7Fe]=2F1(Correa et al.,
2017)°M= =& 5 BAKIRAIEE 1185k SAHY] HARES o9} o] AAIsk3ITh

AR, ST AN T EEE T AR PAKIA RS 118 S SRS T OE 983t Targeted
intraoperative radiotherapy versus whole breast radiotherapy for breast cancer (TARGIT-A)
3} Electron intraoperative radiotherapy (ELIOT) trialoll4] 113t “& F AKX R E w2 S}
9 5= Y AdtE(ipsilateral breast tumour recurrence, IBTR)O] AA| FHF=ZA}
(whole-breast irradiation, WBI) Bt} £t = A& AFolofF Sithal stATHTA 45 s=(high),
A1 & Z33Hstrong)].

A, RS o] &1t e T PAMIX| B thAS 4] 2aFHTE 7|17 S99 5.89)E 2AE
FEEARA R o] A9kt I FHeh EA=E AlRtsok feHEA 4 S-6(moderate), AL

= 733 (strong)].

d
n

A, Ao A] XA 0] 835t & F AR 2= v]=riAISsS] 245 FofA| = (Coverage with
Evidence Development, CED)l| w2} 218} HIRIAEE] = QXA Slof| AR&3floF 3t ARR- A] HLEQ
AR 2ol Aelet 28] o2 Aljlsfof A 5 S-s(moderate), HAL 5 99t
(weak)].

1.6.2.2 =&

European Society for Radiotherapy & Oncology (ESTRO) -Advisory Committee on Radiation
Oncology Practice (ACROP) (2020)°l14 12} =4~ Z188/g ZAQto]| thet & 5 WA X 20| tsf
199595 201797H4] S0 3 AEES 53l WA HA5lt. =4 18/ A4St 24t 5
AR BAZE B2k, A, 29 39, g, A8A 5 8 A7) AW 74 e EAlA
F7IX =824 IOERT &35 gRIstgitt. & 2199 35 AES 27, IOERT= =4 X34
2ol A ZHHE-R]o]] AL A AN =4S F|AstsPHA HAMIE 57171 7HsstaL, SV m=A
IOERT= =4 ALES 5% URte 2 Waths 23S EAIsitiCalvo et al., 2020).

1.6.2.3 AEL

ESTRO-ACROP (2020)= AAA AA(borderline-resected) FAA3EA oA IOERTO] sl
198197} 20169714] 3 £31S HESIIT 5 31380 B3 HESH 27 [OERTE o83t A|2=
F7HE 19~357199] 2717+ RUst9 T, 54 o|Ato] &8-S VA7t 5H9itt. IOERTS

12



= AlrshaA ) A nhl S8 R ol Hijh ARES &ol=
=]

H =3
A 3hct B2k 0o 2 A% 52 pE10] HiabA EX4o] 91tk sFtHCalvo et al.,

2020).
E3H ESTRO-ACROP(2020)01-E AAI7F B7Fs3t 273 $ERtollA] IOERTO] 3] 198115?}
20169714 &0 £3S HESIATL & 36HS AESH 23} IOERTE o83t A EAdy

8~12719 9] L7171+ BSIGATt. T3 9, Aol A, o, Al 5 51 719] 449 ﬂ%oPH%L%
AaA71AL, FY A7 [OERTE 562 98A7le &3t A3t 98 S%2 27171 &,
ZAIA = (Systemic therapy)2t IOERTE 2 S0l A W2 0]8hg5 Hol= 47| FEA T ERleral
SFATHCalvo et al., 2020).

1.6 MAN 2A0E X XA

Pilar 5(2017)& 24 &4 @ by 2&or srul 9= o} 27| Qujol EX Holx gl
H| Y 2)7] oM B4 5 Tt R ARE e 5
7%, QA ATE B 151 8 AA1H B 1L S5tk

B 1.9 4 AN 20

4>

Pilar et al., Intraoperative radiotherapy: review of techniques and results.
ecancermedicalscience, 2017; 11.

M2l PubMed

ZM7[ZE 1995F~2017HTMK| EHE 2

‘intraoperative  radiotherapy/IORT’, ‘head and neck cancer, ‘breast cancer,
‘colorectal/rectal/colon cancers’, ‘pancreas/pancreatic cancers’, ‘gastric/stomach cancer’,
o] ‘soft-tissue sarcoma/sarcoma’, ‘paediatric/childhood cancers’, ‘gynaecological cancer’,

‘uterine/endometrial cancer’, ‘cervical/cervix cancer’, ‘renal/kidney cancer’, “bladder
cancer’, and “prostate cancer”
MEHHIT = 123742 ST
o FZRY YN ISE AL 7H,
o QUK RCT 2H

« &9} RCT 2B, non-RCT 4T, Hats ISE O AT, $54H I5E 017 11, & 111
o ZATUUERS: non-RCT 4, REFY 3SE 0171 30, S5 T5E 0171 3H, & 10H
o GRXARZTIRCT 1H, MX TSE G4 4, 230 ISE ¢4 18, T 23H
HSE o AO[Rh NYN ISE A7 1H, FYH ISE ¢4 bH, & 6H

o H0I9h FSE ¢ 13H
o YA MUY TN ISE AL TH
o MR MM TSE ¢4l b, SN IASE AL 1H, S 6H
912 RCT 28, non-RCT 3B, T ASE o1 4T, 23| ISE o175 148
o FE: non-RCT 1H, M&HE ISE AL 1M, S5 ISE i3t 16, £ 17
& & YMUR|RE CHer Z0|A EBRT 8 ?:Ln_ o= HA QE(=7] OH*%*) THZRAL Q R (RH
4 A A 202H0 227t AUAC. & 712 B HH=(Gross total resection)2t S 82| EBRTS}

APZu  HE0MH JHY RV EUTE S |*9 | RYY, 2=, Y H Y S U2 of RCT
M 227t SRIEAY, FARY &2 MLE Y SAI0IM S0] JHME 2t LIEHY. EoF A0KY
AN 27| SEE daA7l=E BV AUS

n= ﬁﬁog' YAIR 2= YY), R0, S4UY, FERY 1211 RUY X0l SN0l XzdH 5

oo

D) AA EdUolA geld A= 117899

13
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Orecchia 5(2021)2 phase 3 ELIOT @704 & 5 AKX 25 ARE3E APBIZ} WBIECH IBTRO]
O 52 A0 2 YER} 7] AFS] A 9 Y= A3k H sk} 51l Calvo 5(2013)2 Gregorio
Marafion University Hospital (HGUGM) Z21&0f| SA27HE #3F4 0 2 =315} [ORTY] X583t
of] thal} Harsioict. T3 HAE 520102 2R =it & F A HKIAEE A A7 4 AnE

Orecchia R. Intraoperative irradiation for early breast cancer (ELIOT): long—term
recurrence and survival outcomes from a single—centre, randomised, phase 3
equivalence trial. The Lancet Oncology, 2021;22(5), 597-608.

oY E], 229, 3y S5 A2 /8 YT ATA(01E2|0F L )0lM HAEAT, ST}
0 26mmE ZoHA| b= Tl FYRY 20N, et FOEMOPL Gl= RY 2& +20 ¥
48~75MI2] 03YE 2 = £ WBIE 22 Z(2Gy 252¢ 50Gy MS, 10Gy F7hit &
MEQY(ELIOT)E &2 F(21Gy)2= FX9|(1:1) BIEIAS.

oo A
ol oY

OfM
0%

ra

B

e 2000 112 2025 E] 2007H 128 27L7KX| 1,305 42 = 651H2 ELIOTO, 654
Y2 WBIO b

* 1249(I0R 9.7-14.7)9] 7t =8 #& F, IBTR 86H(7%)44, 0 & ELIOT 70H(11%), WBI
16%H(2%) LA(HR 4.62, 95% Cl 2.68-7.95, p<0.0001).

* IBTR H[2& ELIOTOIA 54 4.2% (95% Cl 2.8-5.9), 108 8.1% (95% Cl 6.1-10.3), 15
12.6% (95% Cl 9.8-15.9)0|AZ. WBIOIA 53 0.5% (95% Cl 0.1-1.3), 108 1.1% (95% Cl
0.5-2.2), 154 2.4% (95% Cl 1.4-4.0)0|%3.

* ELIOTOIM MA MZ2 5 96.8% (95% Cl 95.1-97.9), 10 90.7% (95% Cl 88.2-92.7), 15
' 83.4% (95% Cl 79.7-86.4), WBIOA 53 96.8% (95% Cl 95.1-97.9), 10 92.7% (95%
C190.4-94.4), 154 82.4% (95% Cl 78.5-85.6)0|U=.

A7|Z22(159)= ELIOTOIA APBIZF WBIECH IBTR HIE0| & (o0, MEHOI MES0|= X{0|7t
UXAS. ELIOT= IBTR P{&0| 2 SO MIS=0{0F .

Calvo et al., Intraoperative radiotherapy with electrons: fundamentals, results,
and innovation. ecancermedicalscience, 2013; 7.

1,004E29] 2At7}1,03642] IORT Al&2S Scll X2 LUTE IORT YAl Zet2 77%7F HEY, 23%
7t HEGO0|UL, AHERYO[ 62%, SB0| 18%, FIEYO0| 5%, A0tA0] 2%, FLR0[ 3%, SHY 7%,
7[Et 2%2 =01

AQI0fA 19951 1-2E 2012'F 3LMK| HGUGM Z31ZS 0|&st0] 1747 L2X0A IORTS
012510 X|Zst = E st

o AOIQ: EBRTS} IORT HEQHS A0} SHXIO)A]
2. 0l YAMOZ QIS SREE ZASH AL £ US
o OIEXXISE: EBRTRL IORT HEQHR 24X
e 7lsg EEE A

o A U QNEQR QMTHME & MA MZES0| &K TSR YUK, BAK0S(ocal
o

S0\, U= SXIOIA EBRTS 423t 4 9

|_

e

control)0| SFAt=!
o FIHQ &= ™ EBRT+HIORT HE2QH, IORT+EBRT, IORTHE H|wA| ZAK L MES0|A £
% ™ EBRT+IORT HEL2H0| 7} 217t 4=,
ZIEo =4 UM 2X[H Mz £ IORTE AFSoHH FAK|01E20| 2FaE
o QU X7| QU XA HAMMEH(ER FE UAMM X|2)2t DR, H| = AE9 22 720) o
St AMH Fkg 22U 4= U0 AFR0| 7% QT T MZF 21Gy AR A| SUHNY. S7| et
t

HXZ S. Y = T YUK Z HUAMSYSIEX], 20105 28(2),

ra

IE

1988E2H 1994E7K|, 51| gy =ATIAMY Y XA ZAH s&lt 5 S YA XRE
ANHOIALE. 2 = ARLAMX|ZE 30T XN, B RfelstQ #2 35| SHXI0|A AlEE|U
2. 72 & YAURIZE 9 MeVe HAMIS 0[50 15 GyE ZARIRCH, FHUEV |70 SUB2
64702(1 ~ 25471 2)0|US.

re

=

g

T 2tAto] 6E ZAFANUE, FEYEES, UNIEE2 242 94.7%, 66.5%, 51.7%0|RACt. CHHZE
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EMOA MHMES0| RS = AUXI= LIO0], Tumor, Node, Metasis (TNM) &71, QEHIAMX]
27t A%UOH, FHMZES0] tHaiAlE TNM H7[2H0] %QIaO'XE SRIGIUE.

ez 24 TSN QAUM 2R 221 22 T YAMXZEE 52 ANNHES HS £ AL, 22 5
HARMX|Z O] AES0 Cist F&k2 17} E1 LS 7i02 IHE*EIO*S.

ELIOT, Electron intraoperative radiotherapy

1.7 7|1& S5 7|=Y7}

5 71€9 A% 9=71EE7 e SIEA et

27k TYSTAGYL, AL, I, TARY, R, AL F)NA B HEE T )
e WAPIR| 9] ARgo] YA R QHISYT Tt e TSt 2



m7je

o

IF

1. ®MAN Se10%

1.1 /L

B ol Sa B A R Y ol L e ARk Slskel AAY BanEe
Syt A BB S oo} grom, BE WS BB Tetsle] S B WAL
25 o] TRk QP 9 VMY B A9l aslelsh Al usl o stthe] Holg AX SHstelct,

A, et SRl A FREEE 11213 Boost WS ARSRE £3S AEsaL, o]9] "adH0{ 2] 2187
= 5 ol et AFAR ‘(Eﬂl‘ix] 1/\1 A|2023-181%, 2023.10.01. ) 4 FQEH’%Z# o Xﬂo}o}
| J:

Gl S TR Hol Selolelel Beks,

Z'\_
S, 249 Bl B 0] S S 1 YRATRIPALAE -2 A1 3ol TAglo] WAl
0] 3 SR A AU AL, WA Yol BA e i M

AEBke Mo 2 X mo] WHAIL Slo] ‘S 1 RABOPIALA 82 of BAIglo] ‘A
o] 8 A o ot B s Ao} ) Ak }L 7401 At oj7o]

A}ﬁ%%ﬂ‘ﬂ A] 8 5 E}: Z790] QIA|EE olu] 7] NEAHE Y N B = %]%% oz %%6
XH‘?——_-}(Recurrent) AR AgE B3lo xdlslr|2 A&t

A, Z9F AA7} 7153t Feto 2 gk AAsle] O 035148 T3kt AR 5HA] 9o A S
H P

At 2 ARt siollAe tif2 392 A& T F e T AKAIR S AL Al
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ojX
S,
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e
0,
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o
St
oy,
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ox,
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o
HH
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™

9‘3
ox,
D

s e WA R F S A AR S30M ST g S UM BE S ARE SE e S

SPAMAA -4 o 82 MASR: Zlo] Qska EnH el

1

H 2.1 PICOTS-SD

04 2kXK(Patients) TSOESIRf*
S A= (Intervention) 2% 5 YMMX|E-HAK0I8
o QEHIAMR| 2 (external beam radiotherapy)
H| @ Al&(Comparators) o ZIHBIAMX|Z (brachytherapy)

o & HAMX|Z-X|LX] XM 0| (Low Energy X-ray)**

P = . = =
- ANsdE EgsS =4, E5, UE, M B S

QA OFF

—_

0x

o IAAL
- ZARH

A=
s AT I e oz
e - MES U MET|ZHAYE T3
(Outcomes) - TS, YRR, DI RIS

0k

N4 ofie gls
MEH JIX]  SiE Si=
FHAET|1ZHTime) Mgt g2
214 MEl(Setting) Hst g
H128(Study Design)  SEIQHIA HIWQUAIAS E= IS E HA(H[IYR)
*QoFaole] AE71E 9 W0l T AIFARKEAEA R 11A] A12023-181%, 2023.10.01.)
1o}

sk O H
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1.3 A2

1.3.1 3¢

=9 dlo]gH|o]AE= Ovid-Medline, Ovid-EMBASE, Cochrane CENTRALZ o]-&5to] A|A|4
TAE A 8 HAYoR TPEE HolEHo|AE EISIITHE 2.2). HMol= Ovid-
Medlineoll Al AR AAo|E 7|20 = 7 AR 9] £/ WA 44512 MeSH term, =2 A4HA},
At A 5] 1M 7152 A 5] L8okoinh FARR] A AF E HA A= [FE 3]0] AXSHIT

H 2.2 =9| TX} H|O[EHH[0]A

L

=2l ol #HMH URL =&

Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations and Ovid MEDLINE(R)

http://ovidsp.tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com
Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com
1.3.2 =Y

=4 gloEHo]Ae oFf 2 371 AR of-sto] SRYSIATHE 2.3).

B 23 = 2 ZMH|0[EH|0]A

I 2 ZMA URL F&
KoreaMed http://www.koreamed.org
Science On https://scienceon.kisti.re.kr
Stz Sst=ME A(RISS) http://www.riss4u.net

-

1.3.3 #M 7|7t Y ST 0]
SWATE AT 41, Aol Folet ol Aatsteict
1.3.4 27|24

HAAAL0) AATAE B SI5te] A AAH FRTY % BA Azl SRl &
B A B HAEH 52 Erh=, B 7o) Ae/ujA] 7ol A BAe F7he AEstel
A% oj5s Hasigch
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LA A BE Balo] el F o) AEATH SYA 0 Sasteint. 13} 418w BgolAls

A 258 HESI] & 371 FA1et %ﬂr?:i*éﬂ AL W= EA2 wiAISHaL, 22 AT - uijA]
oM s 2FolA FsHA| %8 9 S AES Aol A3t AA7IEe] He =i
AEsIAT. oA ELA7F k& 737 A 34 745 5 291 U9] 2195 S5 AHLAIE o F =5 ST
AR FA] A B A 7] (E 2.9

H 2.4 A9 M 2L HIK| 7|F=

MEH7|Z=(inclusion criteria) Hi X7 |Z(exclusion criteria)

% R —QIZt THAf ﬂ-_ruf fH 2(ES2AT T HYMAT)
P e e _2IX7t O HIUBA, letter, comment S)
—SMDS|(RZ0t EIEE KT SIOI=D 7T TN,

- AL I HRMR|E-FARM0|R'S ARSI : .
TE S oMY [S=] oo _ = O}-Oj:lO

- AEIO| Hojet e nlE B st o1 ?aégegfﬂﬂmbg

sl reo =mg oo ST E
Shg & YOI2 STHE ¢ -52 WS SH(ARP B2, BUE ZNXEE SUSH %7

[Ey

*QoFFo] 0] -87]% W HhHo|| W3t A RARK AR X E 1A] A|2023-181%, 2023.10.01.)

1.5 HIEEE Tt

2 grlo] 23 A7 F T2 H R Y4AE(Randomized contrilled studies, RCT)&=
Cochrane?] Risk of Bias (RoB)E, B[F¥2 YA+ Non-RCT)+= Risk of Bias Assessment for
Nonrandomized Studies (RoBANS) ver 2.05 ©|-&3}o] £319] HIEH YIS H7I5FGL) 2319 v|&E
B 7=+ B2 AEAP =32 0% 985kl oo TthE 3¢ TOE S5l Attt FAIA
B7RIES [FE 4]0 715kt

1.6 XI2FS

AP HoK AR FE A4E EEolo] F HO HEA 5HH R ARFEZ Y0 }Oﬂﬁ‘r g9
AEATL AR 02 Amid FAo vt £3& FEgt & 02 gt o] AEAp 254
592408 HEol, F AEA} oA S o|Fo] YISHES Skt HE T4 od ELX7F
W 7S 395 Bl =2lste] Aottt

A7 ZZ0FA 0 AR} 2012 25 &, AQU3]E Edlo] HE AL 28 AEFEE Y 8ojl=
AEA|, AT, TAE, A A BaHd 2 50 6&31 At

1.7 A=y
A2 EAL A E4(Quantitative analysis)O] 7Fse 3¢ F2 EH(HIEHEN)S o1, 71T

A< A AE(Qualitative review) 'S 283519k
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1.8 2H=& Tt

B gGrloA 885t A A1A B 1z Avfe] 24 $22 Grading of Recommendations Assessment,
Development and Evaluation (GRADE) F+ ®'HOo 2 H7IAtHA4Y 5, 2011). o] HAHS 55
SRR Y EA 9 A E@S vEth S8 AR o) e AT 2 e A Tt onlE
AASFA} sFATt

o741 BN £918sl0] AE o)A Resto] 410/ e ool 2L WS F
A Al wtet 2F A15HS 240tk
H25 #0 s=HA L F9
HISFE A4
Halet Ty o=7|=22 YaA Mgt gk S2 27t S0t 0|1 SFRCE 4
(Recommended) ESH 210} Sixf U4 MM SiY Q27|29 At8E HIE
oF5tA A Y 9=7|52 YdH gt eaky 59| 274/t HluY|S Ofb| YHHO= of
(Weakly recommended) SI7{Lt RALSI0Y, BHRH QA ASIOA ST Q77|29 KT AIRS HIUS
TIIoHK| iE = Hé_ O=7|&9| UMM oMM Sty S 2HE SeEC= AESH Ay, Xy
(Not recommended) QIAF AMSIO|| N ST QB 7|29 AFRS HISHK| &L
Ty Q=& AUMA QMY E= Satd SOil thet 247t SEotK| L0t S
HIEZ QUM MBI SHE Q=7 |&2 AR Cist HiSES 28E + 8is
(Deferred recommendation) | % 277} 85856t AfREE= o2 Eﬂfgl 2N - M Bx 2 S0| AW, F7t ¢
L} GIO|E7 Hest 220f Chal HAIE £ AU
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g7HE4dt

1. M 2ot

1.1 S8 M

(2]
B7lEAIRF T E A8 2] Yol W e] AR olefHo]| A ARESto] AMHE A= F 8,091
o]9loH, Z- glo|efHo] Ao A Fk& AME 2,377AS AQJgt 5,741710] AF-AE T of ARSE|SiLt
FEAA T A= AE 2 252 AEst B7AL} T E A5 dAH o e, s
ATE9] YL oAHH 02 HESE & A7 |20 et ‘& F HAMAR| 5 - AP o]-& o gt
AT F 30H(ES F 313, ST 2,067, R+t 2,6347)0] AH= et AeH A+9] 885
R 74, X‘ZJ%PSJE, APt 15H0]9 L, 0194 ﬂﬂiomﬂ}ﬁﬂﬂ% TAFEA

£ 7}0] 3 A4y SR AR B3sle] ofd) o] A5 71&siEom, A Aeely
250 S 202 5 5]0] 714oh91, £ IolA MAE ATRE T WAALRS (23 2]
HRshc) B W eIAE 485 ua AnE ol Z1&sidit
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NEC

& T YAUX|E-TXRA 08

=2| HO|E{H[0|A (n = 7,831)
*MEDLINE (n = 2,523)
*EMBASE (n = 4,971)
+Cochrane Library (n = 337)

=L GIOIE{H|0|A (n = 260)
*KoreaMed(n = 39)
*RISS(n = 123)

+Science On (n = 98)

27|4M (n = 0)
*Google Scholar (n = 0)

Z2R7 5 e 23

BI10]| MEE AL 2
(n =30, 28 4 31H)*
e 7H(ET 2 gH¥)
A e 8
H e 15
SYRY, FoIm, AKX 3 212 0H
*2MH0| 22 AN B E EHOZ SQIE,

(n=5,714) HiE L =2 ZE 5 HiHIE 281 &~ (n = 5,476)
Y2 AHE S HiXIE 2§ 2 (n = 207)
<CHASERIE A2 BIX| 942 ATt (n = 41)
HEZE HHEH *|ORT SXHO| =X| 22 AT (n =21)
(n=238) * AFH0]| &5t |7 50| =X 222 O (n = 23)
«HASH |2 AT H U EX| 42 A (n = 18)

~2IX{7} 0L 217 (n = 14)

-S243] 2 HYMA|E 17 (n = 0)
-SRAUE SEAI0f AREIX| 252 270 = 0)
-ZE0HUHE 47 (1 =5)

+3120] 2 YOI2 EWEX| Q42 AT (0= 1)
+Z2017 52 YIRS 29} (n=23)
AP0 ot SA7280] OFd 217 (n = 29)
*HS 50| AIYEIR| 42 @ (n = 15)
*IORTO| HHES TS E1015 4 gl O17(n=5)

<HIAR Z27} x-ray?l A (n =

ot
e ol

N
N

)
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a8 3.1 g% 58k




g7l gk A= F 7HEGEARE 1,118, tiE 1,650%: Nafissi 5 2023; Ciabattoni 5 2021;
Fadavi 5 2021; Hashemi 5 2021; Moini 5 2021; Cedolini 5 2014; Reitsamer 5 2006,2004)°]3ic}.

H7|&E 2 FHMoAE 4+ IORT+EBRT4+EBRTS B Wt A+ 7H, &+ IORT+EBRT
9} &t ids Z IR E-A oY A] XA(IORT XA)+EBRTS H| w3 A7} 20|t}

FRYEEE RCT 28, AFH TTE A7 30, T4 DTE A7 19, FG2/05AH 25E
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74 AL
= M= FES ZRITEES .
Er k= o " f/u |
o o i . o H orx M g1
E H1 XX o 27 oy =S Hiey N HpLH N (=] (=]
=
oHdlotr _ 17-(|_: Ot:él— |_H
EORTC7IE  =4TUE I8 <o gopey
R $&+EBRT 110 =4 UEE 124, 10~16)
1 Cibattoni 2021 O|E2/0F  RCT ~ SYRI56.2M SSHORTHWBI 125\ ° - 2Rk MAHMZEE, (12,
SuuEg
L
- ZR2 _
?142;47 3 5 AHS(E S/ 2 o= 1274 HIZSE Al
o RCT M SRR g0 ssiwe 30 BISEYE _ogpac ;
. [&)
2 Fadavi 2021 ct Ea WBI
TH46.54 - IORT: &=
A T - M= 4,571
g SHORTHEERT 706 e 657 g Siies -t me
3 Hashemi 2021 02t  TSE 45M 04  2&+HORTH FEHORTXE  gs = 40,274
o +EBRT
= ™ FEWBI + - MZEE
TR SI”;;L' & EBRT iR ojzolo - SR Y HAE A 604G
N o Sep 46.7M FEHWBIHORT 63 — 1 omr— G -
4 Moini 2019 O T2= pxa-mo FEHORTxray 49 =
A 45.9 HABIH+EBRT ZTH= TR
- Gt RCE
T m7 2=HORT + A2 EBRT 170 HES ~ges b 84.5+9.95748 boosc‘)[iTE
il [Su T 4 = 2y — ZAXEE
5  Cedolini 2014 O[kz|oft 56425 36.75+3.4A EBRT ™ =AMLE (ef61) 4Z(48M| 0|2
i - I0ERT: & e |
S5Ex N St ANzt =671, 58 & boost
Ic] mA $=+HORT+EBRT 38 +=+EBRTWBI) 58 &3 -doEZ - WBR %2 %2 38
6 Nafissi 2023  OJ2t 5(—;— 4924410124 (WBI) (58)

S= 26/
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S S HEat ZupH
o mooep o7
w R o5 gy B @ N W N omy aay fh et
=
- IATE UL 5110
2004 S8/ - E aggs  -eamos  GAZED
HI=A|IA o™ — OHMZEZ(RLY . = \7
7 Reitsamer oaeapt LT BEOTIM sauoRTeEBRT 190 +2+EBRT 188 FEUEECD 5750
= AT 7<O}7F377|-1--°—J
b Wt 59.044 7tod 71 - IATEE oW =
2006 T 09.044 e A - RS K

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy; IQR, InterQuartile Range; WBI, Whole-breast irradiation; f/u, follow up
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G RN e CEEE) R
QuIor D= si%} QUISH MBS, boostAld
o o - % 30~79A]
1 Nafissi 2003 ot TEHMISMHESE 504 ouonmior so Aot By

- Z%37|: AJCC stage TO-2NO-1MO

- 18-75M| 04
- AEY SUA(HL 2 AHY =XY)
2 Ciabattoni 2021 0|=2|0f RCT - &QF 37| 2.5cm 0]
- HOH MO| gz £

- 2HA =48

- 2F 354 01 Oy

- HRY QUIBIE B2 A0S EX)

- _ o 7 ~ —|_|_ L-HoO
3 Fadavi 2021 ozt RCT - ;;’,Eﬂz'l—lf’ﬁ’l‘l” (T-12)
L= o-g L)L

- IH 0| giS E= 374 Ol (NO-1)
- HR 84

- A oS
- F2Y FUABY B2 2 BT

4 Hashemi 2021 oIzt HtN FSE A+ - &Y 37| 7 3cm0|5t, 3-3.5cm, 3.5cm O[&2= Q¥
- YT Ho| gig

- EN¢ 29

0

- MEISI5IQ #(neoadjuvant chemotherapy, NACT)S 22 ZIgiA Suiet (2B7| 2 37))
5 Moini 2019 o2t HYH FSE AT - HRY RUYEY 2 48Y =H)
— 2lox~ I'Iol [e] k=X
Oo—2= — MO

- o3 At oS

ini NEE e ASE o S S o .
6 Cedolini 2014 I==(0k i = a - H2|SHO 2 NO EE= N1mi(micro-metastasis)

- 4% 3 SZEBANON SYORLE J4Y IR HH0| 5mm 01 BOY US A
- ANEAERAIE(quadrantectomy) £ I0ORT Aj30] 7hset BlE S5 T QUIAR0| I8 A
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rE

Mhxxr  SEHAE  AFIIL P i &AL E8t7|=
(=]

- H2[SXO 2 3~6mm 02| ERI2I0] Bt Hrd RYYU(pT1/T2, pNO/NT, MO) 2tXt

- o2 Kot 8l

2004
Reitsarmer QAER|0} SSH/HISAIM ISE - A2 HUAZE (invasive ductal carcinoma)
3 - &%37]: 3cm~bem

2006 - g2E MO US
- OE 71 H0I 88
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2.2 HEFE?E YA
2.2.1 A2 HigH W YA

HrloAs 22 v A H| o YAAS 28 (Ciabattoni 5, 2021; Fadavi 5, 2021)°] &l RoBS
°] 8oto] HIEE Y H7HE st
T A+ 5 B2 v A, A 25, oA}, AR =7 of 7 o tigk edgo] §lo
B = ISk

“de82] AR T o)A Ciabattoni ${(2021)S TREZL- QAT ARH0] AlglE 8 Af(HA B2E, T+
S 5SS W5 B 15197, Fadavi —(2021)—4& | i T2 EZHIRCT20180919041070N2)

“goixl B 2 gcle] HIEE TS W O BUIsIlth

ZEt HIEE -2 I 4] X Y¥0 2 Bk, Fadavi 5(2021) A= 1 % 71Ho =,

ALS E‘:Pall Clabattoni 5(2021)2 I7HAH] A1 Pof] tigt o] glo] F+ | 1F HIEH T

o o
o T,

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of parficipants and personnel (performance bias) [ }

Blinding of cutcome assessment (detection bias): Objective outcomes _
Blinding of cutcome assessment idetection bias): Subjective outcomes _
Incamplate ouiceme data (atirition bias) _

Selective reporfing (reporfing bias) _

o tics |

0% 2% 0% 7a% 100%

‘ Bl Lowe sk o bias [ unciear risk of bias W it risk ot bias ‘

=3 | Blinding of participants and personnel (performance hias)

-3 | Random seguence generation (selection hias)

-3 | Allocation concealment (selection bias)

2l 3.2 [Qetel] HIE291E J2Z(RoB) Ciabattoni(2021)

Fadavi(2021)

. . Blinding of outcome assessment (detection hias): Ohjective outcomes
. . Blinding of outcome assessment {detection bias): Subjective outcomes

@ | @ | Selective reporting (reporting bias)

@ | @ | otherbias

@ | @ | Incomplate outcome data (attrition bias)

)
-
&

a3 3.3 [REY] HIEAZA it Bt
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goraq

2.2.2 HIFX}9] HIEH| w2 HEAIE

grloAs B2 viAE| T AAAE 5H(ATA ITE A 3H, 3384 ITE AL 1H,
BFA /8] EA|A F G E A 1, Nafissi 5, 2023; Hashemi &, 2021; Cedolini 5, 2014; Moini
2019; Reitsamer &, 2006, 2004)°1| thsl RoBANS ver.2E o|-85}o] HIEANE H7 1S =513t

ot w732 AAE i dAke] /3004 Sl tht 7t 2ko17t gls 28 (Moini -, 2019;
Reitsamer &, 2006, 2004)2] AollA BIEFATSE W3 0= H7I6l L, 0]9] 5+ o] Aol 7} Q=
AollM = HEHYES w2 O Bk

it A%

oh g e

< 7749 AFoA tidTS AFH R HASIITAL gk 7319 HiEE S
wWEog gk FFH R RS BYSIHL AEet U2 HIEEYE w2 o=
B7¥sk3it). ©] % Ha shem1 Z(021)2 AEFH FSTE Ao}, T} IORT ARE-S Adshd
A LJStRAHAL Stof HeF 7Hs7do] ol HIEHAHS =& 2= B7IsIH:

_O|L

4% _l
g

ol
l

TS SHO| RE 7ol mEASS AARAL BAGAN thRA ot MEsae
g 0% WSl

H7pe] 71 ERE E @70l gl GOt Aol FFS vIX|A] YgES F0E WEkslol
HIEYSlHo] e 0.2 Wlskla, Ak BE QoA Aol Mgk iy S| Al 4 G
ARUL AHGIAL 273 P AFH Yol MSYNFL B 0= Wit
BT ZUARE 227} glo] MEFo] e 0 Wesieli, BE Aol Ao] 348
15 E20] GoA, dsi AukE A2) Bust glo] HiEYSIde] e 0% Wrister

%0 my
In il E oM
mazuaoss & & o M
] 38 B o @ H
ez o2 DY oowog B M
] PpDEEEB g
s TR EIL R
rxsx [ = 5 @ Hm @ n
mome =k | | cedalinizng) | @ | @ (@ |2 | O @ | @
22z
Hashemi(2021 ?
———————————————————— «eni12))0)0/0/10/10/0 0,0
i wncos| @ @@ ]®]7|0]0]®
o 2% 50% 7% T00% Nafissi2027) | @ | @ | @ | B |2 | | ® | @
‘.Lowriskofbias DUncIearriskofb\as .Highnskofbias ‘ Reitsamer(2008, 2004) . . . . 2 . . .
J8 3.4 [ HIEHAY I21Z(RoBANS) 2 35 [QURN HIEZIE0| 5 Tt

A1t 29(RoBANS)
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2.3.1 FIX|&
2.3.1.1 $=+IORT+EBRT vs. $&=+EBRT

H 3.3 [fYUY, =&+IORT+EBRT vs. +&+EBRT] Al2 23 HES I 0|4S

o HIXX T &4  %2&+ORT+EBRT A2+EBRT 5
H (ST e A N N % 0 N %
RCT
ZAHE =4 7 125 5.6 5 110 4.5
ESIES]
=98 e
| | e - 0 125 0 0 110 0
Ciabattoni oy
! (2021) ——— =
SXNXRXA - 3 125 24 4 110 3.6
242}
NI 24, 2 125 16 NR NR NR
34
0~152 30 30 100 21 30 700
4t 0.001
2-353 0 3 00 9 30 300
0152 30 30 100 23 30 767
gig|
L T 0 30 00 7 30 233 00®
o 0~152 30 30 100 27 30 900 .
TS 2~352 0 30 00 3 30 100 -
A 0152 1830 600 16 30 833
oo E& 2-353 12 30 400 14 30 467
2 (2""0281V)' NQsYX 0152 15 30 500 19 30 683 .o
SN 2~353 15 30 500 11 30 367
0152 WBI _21 30 700 17 30 867 .
2352 Z2A 9 30 300 13 30 433
0152 ,. 2 30 767 23 30 767
oo 2358 T 7 30 233 7 30 233
0158 g 13 30 433 20 30 667 .
2352 = 17 30 %7 10 30 333
012 . 19 30 633 20 30 667
iR
sas= M8 T 30 367 10 30 333 0%
S3id ISE ¢
3 Nafissi 3= - 21 34 655 NR NR NR
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o ENEX T =4 $&+ORT+EBRT +&+EBRT
E ESnile| T HloS 4
(S E —————— T T

BN
Agf 2AL S Mest - 21 38 55.3 9 58 155 =#&H
(2023) x| LQ
e S5 - 14 38 36.8 15 58 25.9
212t
Reitsamer &% 835 Y=} 2 190 1.1 0 188 0.0
4 (2006, U=
2004)t E= - 0 190 0.0 0 188 0.0

Irir=2
K |ox

S& UM - O ST RASY 012 S0 RASY

ki

*NCIC Common Toxicity Criteria(CTC)®= HHthe] National Cancer Institute of Canada (NCIC)ollA] 7ist 39t X|=
oA BR8] #23lE 53 £ AA

T3 Hl5A1H ASE A+

NR, Not report: IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy

23.2 & T YAMUX=E ZHH|W

2.3.2.1 #&+IORT+EBRT vs. +&+ORT XM+EBRT

Aol ZAAAT 0] 83 Ao A] xAl 0185 HlaRt A= AU
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THEEARE U Y SAIA & 71ed] a3 dite dARENE S4283 W7ISIAAL, o3t
ks AEe 9 AT, Alre 2 497 vlE iR 2y, d43o), ererhes

’

H7l5toAct. AaRe 547HORT, EBRT 46450} 547} BBRTS A1at 43S | 2192, 47

241 FIX|&
2.4.1.1 =+ |ORT+EBRT vs. $£=+EBRT

$RINA 54+IORT+EBRT W87 $-4+EBRTE Aoet Avke oz, 4g 9 42717,
A, T8, Yol Bt

7t 2AXH

Sz o] gk 2= RCT 18, A4 F5E A7 38, FF2/ A2 FLE A7 18 5 SHAA
BISIL, o Ao Fard FrRs AANE, FZAU(BTR), ©]2] £919] A, F2A w4
B ARE, BEA THE, FAPLE Bsich

[
i)
)
A
—3
)
=2,
=
(o]

it
)
it
rlo

A 3.2% (4/125'8), HET 4.5% (5/1107) WAYSFIA T T
ZEfrelde o] loith 384 IS E A/ HIBAIA IS E AT 1o AE SR 0% (0/1907),
2t 6.4% (12/188%) 'LAYsto] SAlEo] TRt} o AA HASsI A tHp=0.0018). ©]2] ATtollAl=
& o 7k ot o7} gAY Rol A& HarskA] ottt

AP ITSE AT 3HN A= FANLE BASHHA|T, E Aol A T 2 7k -9t o] 7} g1l al,
334 IS E AT/HBAIA TS E AT 1HAE S| 0% (0/1909), thE0] 6.4% (12/188)
A SR o] R AR o] ¥ & Hi= TS B AI6HtHp=0.018).

X

H 3.4 [RYQ, &+ IORT+EBRT vs. +&+EBRT] Z4AZXH

oy ANMR A Mg &4  £&+IORT+EBRT £&+EBRT
TG 3% e AR n N % n N %
( =
SEN
(IBTR) 4 125 3.2 5 110 4.5
[=Ke] (=134
Goyeaimy - 15 125 12 14 110 127
1 Ciabattoni RCT e
(2021) SEML LA o < o
T3 A7t - 10070 O Aol 2= 55.271e
ExT 5 1 0.8 4 4.2
A 0493
TS 104 3 4.3 1 5.3
o HEH AT
2 H(a;ogﬂr;" 35E  (ocal - 17 708 24 18 657 27 NS
e recurrence)
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o MNRA 9 K@ =3 _ Z&+IORTEBRT FEVEBRT ;
TG 8% LS A n N % n N %
o SEE =
3 (25’1'2;) FSE  (local -2 63 3.2 1 115 09 NS
o recurrence)
IR RS T
4 Cég%“ FSE  (local -0 4 0 2 27 74 0414
o recurrence)
eiteamey 22
eltsamer =
HIZAIH ==xyat
5 (oos, =i SEAIS 0 190 0 12 188 64 00018
2004y == (BTR)
oz
*Kaplan-Meier survival curve, TLog-rank test
IBTR, Ipsilateral breast tumor recurrence; IORT, Intraoperative Radiotherapy; EBRT, External Beam

Radiotherapy; RCT, Randomized controlled trial

Lt YEE L YEIIZ

< O [

-

A=l disto] =&+ IORT, EBRT -840t &3} EBRTE A48 k= HA| &8 749
E2EE o] Harsiylnt. A4 28-S gk 4= RCT 13} A4 IS5 E A+ 2909t
RCTOA A BE&2 54, 109 ARl ZF2F SR 94.5% (95% CI 88.7~97.3%), 91.6% (95%Cl
84.9~95.4%), R 99% (95% CI 92.8~99.9%), 94.3% (95%CI 86.9~97.6%) R F - 7t Rt

Zol= YAHp=0.377).

¥ I E A 2HoM= 242 59 A8 AlRE BAlsiGiar, 53 Aol AEES A 97.5%,
T 95.1%= HEL SAITOIA iRttt ¥ 2 BEE= BAIsI3tHp=0.048). thE 1HoA =

2 BT 100% BEES HAIskr

DAY PEES UG AT RCT 19, HPH I5E A7 280} S94/015A4 FTE A7

19O it} RCTOAE= 59, 104 A0 22 SA 2 91.4% (95% CI 84.9~95.1%), 84% (95% CI

75.7~89.7%), BZT-2 90.6% (95% CI 82.7~95.0%), 80.9% (95% CI 70.9~87.7%) A1 T+ o 7+
o]t AJol= AATHP=0.529). 0]2] A2 T2 582 /8] FAH T E AFoAE F o 7FR-25H

Aolg B8] Ikt

FERolA & F WA A= gt 7|7 Bargt A

rr

H 3.5 [, =+ IORT+EBRT vs. +&+EBRT] &2

AT

A H1 XXt i =5 +&+|IORT+EBRT £2+EBRT
al (EmeiT) 24 A survival rate (%) survival rate (%) P
My MEE
" 94.5 99
1 Ciabattoni RCT - (95% Cl 88.7~97.3) (95% Cl 92.8~99.9) 0.377
(2021) 104 91.6 94.3% '
- (95%CI 84.9~95.4) (95%Cl 86.9~97.6)
i Ss12S|
2 geem St s 975 %.1 0.048
4 Cedolini e g 100 100 1
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A M1 XXt A = £&+|ORT+EBRT 2=+EBRT
H (Emein) 838 AR survival rate (%) survival rate (%) P
2014) S5E o
DAY ME=s
o 914 9056
. Cabattoni oo = (95% Cl 84.9-95.1) (95%CI82.7-950) o oo
(2021) o 84% 80.9% :
= (95%Cl 75.7~89.7) (95%Cl 70.9~87.7)
Hashemi NEEIZS]
2 o Sicen 5 923 913 0.26
91
e 100 (95%C 0.84~0.96) NS
Moini pSS%S 88%
3 (2019 aseom 28 86%O5%CI0.73-093)  (geo 0 68~0.96) NS
68%
L3 ~
39 68%(95%CI048-081) gy UEe oo NS
. (F‘Z%gsgmer iﬁ%ﬁ/ﬂf " 95.8% 90.9%
200 o1 (95% Cl, 91.8-98.2) (95% Cl, 85.8-94.7)

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy; RCT, Randomized controlled trial

2t =

Aol Histe] s+=3 IORT, EBRT W§-82%¢} #=3} EBRTE At Ak A4 ZoE A+
1#o A Harsint. SAoll A= XHTE‘% AR S I, TRt oAt 14.8% (4/2778)0A
A FPEAE Hl5to] AlraS 38IATHPp=0.049).

H 3.6 [RYY, =&+ IORT+EBRT vs. +&+EBRT] M2

A MIFM @R .o A&FIORTEBRT ZZ+EBRT

HoO(SmoE) 8% e n N % n N % P
— mEn jIpes

1 328?2{;' S5 (mEeRyeY™ 0 4 0 4 27 148 0409
o7 HH2)

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy

18 50 tjsto] &3} [ORT, EBRT W-8239} 2&3} EBRTE A3t A¥k= RCT 2HOA]
Hs1edt}. Ciabattoni 5(2021)9] A= WAKIAE A, YAKIAE &, TAKIAE & 17/€,
AR R & 671, AR R = 12709 Al 02 W] AEsltt. 11 Aat, SAolA that
Ho} SR & ARE AR F 12709 AIR-7HA] S9Jv|gE Afo 7} %P*E} Fadavi 5(2021)
AFA = HlE REEEE SHAR Uiro] AERALE £t o T o 7F 7213t Zpol= figit
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B 3.7 [fYY, =&+ IORT+EBRT vs. £&+EBRT] 0|8 UIEE

=+ + =+
Gl ﬁE) 28 =2 AR n N % n N % P
z£3 WA 81 125 65 52 110 47 o006
Lt NEXS 44 125 35 58 110 53 '
z£2 HEARA 78 125 62 43 110 39
o 0.0004
Lt INER= 47 125 38 67 110 61
_ _ z2 HIARM 91 125 73 59 110 54
Ciabatt 2} == 0.001
1 oni  RCT X L 174 34 125 27 51 110 46
(2021) =
z2 LA 103 125 82 73 110 66
xg2s 0.005
Lt 674 22 125 18 37 110 34
z£2 YA 105 125 84 80 110 73
— X233 0.04
Lt 1274 20 125 16 30 110 27
Excellent 7 30 233 13 30 433
_ Good 16 30 533 15 30 50
2 (ang% RCT  Moderate 12742 7 30 233 2 30 67 0.1
Fair 0 30 0 0 30 0
Poor 0 30 0 0 30 0

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy; RCT, Randomized controlled trial

HZAHo]of| tfste] =3t IORT, EBRT H-&41e} =3t EBRTE A%t A3+= RCT 19, AFH
ITE A 24, FFH IS E A 19, F 494 Bttt RCT 1A= SAollA 2.4%
(3/125%), diRollA 6.4% (297/110%) WAHSIAARE & 7t F2/dol digt dgo] §idich
YA B33 HO| IS E AT M F - 7523t 2po]7F GIAY A4S E1151A] it
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& 5 WARMX|E-TXRM 018

H 3.8 [{Yt2, ==+ IORT+EBRT vs. £=+EBRT] ®IAZO|
A MK Py B $+&+IORT+EBRT $&+EBRT
WoO(SHOE) Q¥ Te n N % n N % P
1 Ciabattoni RCT ™| 3 125 2.4 7 110 6.4
(2021) HO|E¢ L, B t, 7t
, Hashemi ;_Exé tf 0| 6 708 08 15 657 23
(2021) o ZIEFE7| Mol 20 708 28 24 657 3.7
- HEE e
3 '(\38'1”9') A5E  (Systemic 10 63 159 16 115 139 NS
i Recurrence)
SSEM
Reitsamer a‘lgiiﬂ
4 (2006, Soe | HANO| 8 190 4.2 24 188 12.8  0.08
2004) gj;—

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy; RCT, Randomized controlled trial

24.2 & T YAMUXZE ZHH|W

2.4.2.1 &+IORT+EBRT vs. +&+ORT XM+EBRT

ol A 443+ IORT, EBRT 83 527+ IORT XAl EBRT 8-S vlw st Avb= 43 d, AZE
2 AE7IE, dF0l= Husei
7). FAXH

T4Z A0 tfste] £} IORT, EBRTE &3t 239} =53+ IORT XAl, EBRT -84 3 = A4
TS E A7 290l Busloirh. Hashemi 5202191 SAIE 2.4% (17/708%8), T 2.1%
(6/283%)7HIAYBIATL, Moini S(2019)01M%= Z7h 3.2% (2/631), TR 2.5% (1/39%) 2AIats)
ARt W BT 3 7Ffolet Ao]7} gieh

H 3.9 [RYQ, +&+IORT+EBRT vs. #&+IORT XM+EBRT] Z4AXH
A Mixx g M 4 #Z&+IORT+EBRT

=+ ORT XAHEBRT

_ _ H|31
H o (SHeD) 238 WHE AR n N % n N %
p Hashemi S o= oy 17 708 24 6 283 21 NS
(2021) o1
Vo HE
o o ASE  ZAX 2 63 3.2 1 39 25 NS
(2019) o1

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy
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Lt dE8 L YEII2

REECNA A AEE2 AP Z9E A7 18N HaskA, T 23 513 Aol BEE&] SAIE
97.5% (688/70878), H= 97.2% (275/28378)= 7 i 7+ oIt A7} /It (p=0.58). 72 A=
E2 A IS E AL 2ol A B 151913, Hashemi 5{2021) Aol A= 51 Aol SAE 92.3%
(652/708%), H= 89.5% (253/283%)% FAITOIA HixwtEt a4 APE&o] o &
(p=0.037). °19] 18N =+ == I Fefst Aot Qi &3 IORT, EBRT 8-8-2¢et =&t x-ray
(IORT), EBRT *§-&2HE B|uwet Aol BE7|3HS Haleh A+ i3l

H3.10 [RYY, ==+IORT+EBRT vs. £+&+IORT XM+EBRT] ¥ZE& & WZ7|2t

b M1 XK} il = +=+IORT+EBRT $+&+IORT XM+EBRT
H (D) 8 AR survival rate (%) survival rate (%)
Hy YE=
g Mashemi S5 GE 975 97.2 058
Q02 g
EFER T
 mem
g Hashemi 55 GE 923 89.5 0.037
Qo2 g
97
L5
I 100 (95%C1 0.82-0.99) NS
Moini i, 86 88
2oeog oS ¢ (95%Cl 0.73-0.93) (95%Cl 0.68-0.96) NS
"y 68 81 "
T (95%CI0.48-0.81) (95%Cl 0.56~0.93)

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy

Ct. %Ol

HA7o]o tfsto] &3} IORT, EBRT -2t &3 IORT XA, EBRT H-8-27E H| 0ot A=

AFH IS E AT 2804 BEastglct. YA 0|2 Hashemi 5(2021)2] Aol A= w&o] 2} 7]t
A7 70|, Moini 6(2019)9] AA7-of|A= YAALS Hrst o, &+ 7F-7-9430) o] gAY
Selgk AJol7} 1%
T 3.11 [, £2+IORT+EBRT vs. £=+|IORT XM+EBRT] ¥Z4X0|
A H1XX} A3t HELE #2=+|ORT+EBRT £2=+|ORT XM+EBRT
HO(EHor) 93 TS n N % n N % P
e DEA B0 6 708 08 10 283 35
Ty 2B E] 20 708 28 10 283 35
ofn o : :
- MeH  epiA
2 ('\gg'{‘g') I5E  (Systemic 10 63 159 4 39 103 NS
AL Recurrence)

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy
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2.5 GRADE 2#=& Tt

GRADE &3 ARgsto] A4F(certainty of evidence)s B715I9ith HE Z3k= 2
Sl wet Er 2 B7151997] W20 GRADE 2A45F 9A] tizto] uheh 2+ AP 2ASES
A 5HA LT

2.5.1 GRADEE ?let Zits2| Sk 27

= AR H= OH A (critical), @F 8| 4] & 0] 2] 2k-2(important but not critical), @&
%Q23Hof limited importance)2] 37 3ol W} %8 T (importance) S T-E381911, DA QI
(critical), @33R 34 0] 2] &-2(important but not critical) 2A E5 thAFC.2 GRADE
DA ERISHIH. AHRoA = T =57 |ext wRE oA, By AafisE Sklsty
7 PS40l SR =5 A5t oid T8 = R, AR Aetoll B 5dstA A85kitt
A2 Al S o8, ARl S8R A4St 2 AR 2 HAA o

2 BELUADI, Ao D AWRE, T8 UEE, ‘U] & SR Hj2o]x] gre:

o

ZupHo| I
scale
= o =93t Z=Q5}X[ot SHAIZ{O| .
(of limited SHAIXIO[X| Ok (critical) e
importance) (important but not
critical)
NEHE oz 22 _
Py OpArS 1 2 | 3| 4| 5|6 |7 9 SHAIRIO|
IAXH 1 2 3| 4| 5|6 7 8 | (9@ SHAIMO|
o Z=QO5kK|at
MESUMEI | 1 | 2 | 3 | 4|5 | ®| 7|8 |9 |ymmonoe
2 oo ZOB5K|2
) Meg Rt |1 2 | 3 46 | ®| 7|8 |9 |afuxoe
843 = ZQ5K|at
0l B5= 1 2 3 4 @ 6 7 8 9 SHAIRO|X| oro
° Z=O5kK|at
| ZAF0| 1 2 3 @ 5 6 7 3 9 | 5&1 6)|PXX|I S
7|t 112 @] 4|5 |67 |8 9| gza8

2.5.2 GRADE ZH=+Z& "7}

QFAIT} G340l tigt GRADE ZA5F(Certainty) HIEH g 710] Y32 A HOJA 2 o]}
B 2 g7 o] v s o] ZASE A A O HIEH S T B A o] Brhsleich

99/ =2 Optimal Information Size(OIS) 7= WEHA] Eohe 2 2, & o183 273007
]9kl 7-9- 3 ThA| Wo] Hrfstoirt. ofof] QbA gt &3ge] gt GRADE
- F3(Very Low) 2= WSt

jur

¢
iy
j*?
[N
flo
AL
dlo
5
&
)
X



H 3.13 [RYY] GRADE ZAH+ZE HIt

Certainty assessment Xt Summary of findings
. . . Other
No. of Study Risk of Inconsis Indirect Impre S = . Importance
X
Hxe studiesdesign  bias tency ness  cision °°n-s'de Ut Impact Certainty
rations
[QrEY] SHS U O[S
- MA EHE: U5 P g
-HE S 1 H
.. not not ot -BHH0~152) (BIHH 100% vs. (TR 70% (p=0.001) ®@®00
2 RCT  serious serious  serious 0% serious 155 140 E8H2~352) (BMD) 0% vs. (=) 30% (p=0.04) Low
HI2|(0~153) (ZXHD 100% vs. (CHED) 76.7% (p=0.005)
22+ |ORT+EBRT 0[9] LI2 SIS0l © =1 7 SO[8t K07} SIoLS "
Vs AS+ERRT |2 CtE fHB0M= = et X017t U2 Critical
- MA| BfES: 2, £ 2 7t RSt X017t GIRUE. 000
e not not _— B =i ES
2 cohort serious serious  serious  SoOU NA- 228 246 1, KJe 22 MQSHEAD) 55.3% vs. (D) 15.5% (p=0.0002) Very Low
-01Q] T2 HE0IM = F = 7F RUSHAI07 QIUS.
[E2HY] zAxH
- not o ot SZTe: (BME) 3.2% (4/125) vs. LHIEF 4.5% (5/110F) ®®00
1 RCT  serious NA serioys SEMOUS” o 125 110 = 227t 905t 2j0[7} g9l Low
2%+ |ORT+EBRT
vs. +=+EBRT — AR
4 oohort serious "t Mot o ot 956 987 1M, EXf 0% (0/190%) vs. CHET 6.4% (12/1882) (0=0.0018) @EDOO Critical
serious  serious  serious - 0[0| ZIOM= & 171 SOt A0 | SIZAL QOWIS LTSI ool ow ritica
£&+/ORT+EBRT vs. e
25 +ORT XA+ 2 cohort serious® Mt not ot T30 T EME2.4% (17/708%) vs. THER 2.1% (6/283%), = 271 ot xoptege. PPOO
serious  serious  serious Low
EBRT 1M S 3.2% (2/63%Y) vs. THET 2.5% (1/39F), F = 7t RIS X017} AUS:

[Bapy] BE8 2 Yo
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Certainty assessment Xt Summary of findings
. . . Other
No. of Study Risk of Inconsis Indirect Impre S = . Importance
X
Hxe studiesdesign  bias tency ness  cision °°n-s'de Ut Impact Certainty
rations
- MA MES
- 5 (BT 94.5% (95% Cl 88.7~97.3%) vs. (CHET) 99% (95% Cl 92.8~99.9%),
104 (B 91.6% (95% Cl 84.9~95.4%) vs. (T 94.3% (95% Cl 86.9~97.6%)
1 RCT serious®  NA ot erious” ™ 125 110 g) ;UO 377),<o OO0
serious serious H MES Low
5'—1 (zSIH—_rL) 91.4% (95% Cl 84.9~95.1%) vs. (CiZ) 90.6% (95% Cl 82.7~95.0%)
£&+ |ORT+EBRT 104 (BT 84% (95% ClI 75.7~89.7%) vs. (2 80.9% (95% Cl 70.9~87.7%)
vs. &+EBRT (p=0.529).
Important
- M| MEE 2 but _nolt
- (2H) B (EXHL) 97.5% vs. (LIRS 95.1% (p=0.048). critica
3 cohot serious® M Mt ML ua 710 64 - (1W) S 2 25 100% BROO
serious  serious  serious - ox MES 30 Low
- £ 2 7 RS XI0|= SLE SAIE 82 giis
+2+IORT+EBRT vs N ges
T= . . (2m) 5L (=X 0 X 9 2t 9|5t X Sal=3
£2+|ORT XA+ 2 cohot serious® "% not not NA 771 322 _ é&'?&%@ég ) 97.5% vs. () 97.2%, RO KOS, ®|(_JDOO
EBRT serious  serious  serious 238 o.__E _ ow
(2m) 22t 2= AIH 712 34, bA AIE, T2 2 RYSHRI07} AUS.
[22Kd] X
AL Important
TEORDEBRT 4 ot seiow NA "% seious® NA 4 4 - EEQIE QUIERIS: BN 0% vs. CHER 14.8% (p=0.049) @O0 ¥ not
vs. &=+EBRT serious VeryLow  itical
[22Kd] 0|8 TEEE
- (1) SAM X2, X=Z &, 10, 671, 12703 AT 2814 B2 L0 | rtant
&+ |ORT+EBRT .ot not o not HOTAE MAE 2T DS AFOIA SAR0IN AR 20T o0aH %48 @@O0  Importan
#£&+EBRT 2 RCT  serious serious  serious "% serious 15 140 _ (1) 0|8 SIEEE SHAZ L0 A2XAE $3i6190LL £ 2 7 S05H XJ0[= ¢ Low l:;;ctiggt

ol
=]

[E2HY] 2420l
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Certainty assessment Xt Summary of findings
. . . Other
No. of Study Risk of Inconsis Indirect Impre S = . Importance
X
Hxe studiesdesign  bias tency ness  cision oon_5|de Ut Impact Certainty
rations
1 RCT seiowss NA " serious® ™ 125 ~ (EM) 2.4% (3/125%) vs. () 6.4% (7/1108), 527+ 9ot xpop gigre. OO0
A2+ ORT+EBRT serious serious Low
vs. &=+EBRT
. ot not not o= 4o LT ° ®@®O0O  Important
A . . - = 37 QO[5 0|7} QHLL QojMe orore portan
3 cohort serious serious  serious Serious NA 961 960 - & 9I5t X017t QAL RoldE B16HK| U3 L but nolt
critica
2&+|0ORT+EBRT vs. ° = o|5t
4&+ORT X4+ 2 oot seiowe M9 MOt T gy gy~ MRIOL ZIEH AU TO0I, S 2, £ 2 2 RO AS0] AL K98 A0l ©®00
EBRT serious  serious  serious 7t RS Low

a. HIEEE WY 5 55 08 BhE 50| 1/o]AY E8E o] 27 o Al Bt
b. HE4=7F 300 W91 1T, EES7F400 PI9Hel H-H(943)
NA, Not applicable; IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy: RCT, Randomized controlled trial , CI Confidence interval
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[e]
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o

A
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=
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2011; Kienle
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A4 [RE] MEfATI0] EN(RER/MEE)
= xa P
&M il il -
S T e & (n) N Y(n) N oy Bty fho
B E_ﬁg; 5A| S e N ME7 |2t YU FHI|7k
Dubois 2011  IYA RCT gﬁ;;' EBRT+4&+ORT 68 EBRT+42 68 o= T - TO|UME, IORT=Z 60.171¥ /
dys oA Syuo  -2azus o 2R
Zhang 2015 &= I2E  4hg I 4&+IORTHEBRT 71 4%+ EBRT 77 RAE(GI01Y - FHEHES, Efgijl 72 30 gl_f'
fion Jgi%ml =l - MyMEg =
A =27ty R N 25 XQ - Mz oot 957
. o] = = - Lo A _ A o 4L O [SJLLE =
Wiig 2002 290 5642;5 g o EBRT+42+ORT 59 -EBRT+42& 48 Gy (A, A T SS)  (oF 74 11742
Ha s~ -3 MES(E4
Tepper 1989  OZ  FSE oiZgls SITET 5y EBRTHS 17 s e /L) e
o1 - ZAHNE
55 hss A,
Kienle 2006 £ Tif =R :I*+||Og;(T1? 63 22 37 HEEO] £5 oo 26742
& ot 2R b
saixy <~ oM Y F&7|zh
. - Bt 644 ~ ~ MY 5 4Y - MEE = 2570,
Wiig 2000 =290 5642;5 _ag EBRT+2&+ORT 80 4&+EBRT 88 L e e S 2o
- T 684 (ZIcH 86711)
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Si= =t Ao
N TR
oM EHIMR oo 5 ] 12k _
LRI W ae aem) N ol s fho
7 Hashiguchi 1999 — = i%pé 23U | 97 & ,q BilsY EE  -MZs WD MR |7
B T Ay osGoen TEIOMIEEN 27 wEsEE Y sEyz -=aes 251 (0.4-10.7)
-SA
SEIX/H| =AY
To o  MES(RLA
N SAX 55(22-82)M| PN N i S 052(5 )
8  Weinstein 1995 o= S5 _gixz EBRT+=+ORT 11 EBRT+= 36 AsHE YIS - MEE 5
o morg - N S48
54(26-74)A|
IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy; IQR, InterQuartile Range; WBI, Whole-breast irradiation; RT, Radiotherapy; RCT, Randomized controlled trial

44



H 3.15 [RZef] MEHXIF TR 37| &
o M1 XXt EWAE  AHAA=T} A1Rd CHXE Zt7|E
- XSO 2 SXIE AT FE Mei(adenocarcinoma)
- =0 87| pTANOMO = pT1-4N+MO (2002 AJCC/UICC 22
1 Zhang 2015 == MM ASE AR - 25 M AR £ N SASISHIAM QM H|2l(patients who received any neoadjuvant therapy)
-8 25 2XN HME Vs
- X{/H0|: KLt/ HZAT0| BHXt |2
- ARgHOo= STIE Y A Mef(adenocarcinoma)
- QA 7| T3 = T4 EE N+, MO
- 52 T AUSBIH(CRT)2 &2
. — AA: C Ox|™ X‘IX-”A 7|.i
TatA T= TI_K|ﬁE = /IS B
2 Dubois 2011 zgs RCT - Ch(multi-focal) &, MZFO0|(M1) &Kt K|
- 0| Z8/AS7| & & YAMMR|E AL H|2
- = 27kt ole e =34 HHETH Y ML
- 32 T GH/UANE S22 AT, ZX0| motE ZR0r It
- ML, 47|(Stage 4) &f MIQ(=2L, FATIRY H7| [~112F Z3)
. - _ - & HE T A8 MYENi=(standard/deep anterior resection), 24N SX(curative intent)
=0l S5t I9sE T= o C o7 Lo=ME! p , TAE J =
300 Kee 2006 52 FPAISSET o o sy A s Ao
- 32 ™ CRT ©2 HY 34 KL)H<
- RS R T RN EY 5 = 34 MY
- Bt B 24 M2 (rectal cancer?) isolated pelvic recurrence)
) . _ — A0 YS(MO, 22 A H0| QL= BRIt B3
igoo leokxﬁi Eﬁ = " HAC ,;_I_ — HAL- = — [==] _
4 Wiig 2002 Hol o T 257 AE BE BK0IH 54 X EBRT(46-50Gy) AlE
- E O USSR HEeiE
- HHA 24 7ks(RO, R1, R2)
- FATIE 2 FEMA E= DA MY REMA(fixed)
5 . = - ECOG0-2, == Sl HIAMM 7Hs, SEIQ| M0 gl
=o S5t 98E , = oMt S, () (bl HADD
° Wig 2000 SOl SEAESSET o zu nuras we 8 A
- S AMSHK| 242
— F X|X}OH H = X|XtOo} | XFZd X AMOH =3 R
6  Hashiguchi 1999 I sammse o - 34 M H¥adenocarcinoma) F= HER/AYZE HYEH = M) okl

- SlOIBIBHIAIME R QE of

IO
L ool LHBHADO
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At H1 XX} SUAE AL} i X Z371E
- 2| &M (adenocarcinoma)
. SEIH/HISAIE TSE - T3/T4 (22 ), Nx, MO (HZ4E0] ¢S
I:] To o — . A —_ a/, i) _I_ = HAC
7 Weinstein 1995 = o - SUBBIANIS Y A
- XA HAHE 7St
_ = — A felyS| X-Ixﬂjl. ﬂjl.iél— j_::._)‘\_ K|GHA RIXIOF XH III}'OI'(O' AL S HEAH
XMEtM I95E TEZ A A =/lod oo Too, == TE T 20
8 Tepper 1989 o= MMM JoE A 0| 9= BHXI0| Bt




goraq

3.2.1 T3 HiIFH| W AYA

£ G7lol A= FAREAE L A AT 18 (Dubis 5, 2011)0f His RoBE 085t BIEA R F7HE

0

g TR EA A, A —”ﬂ”‘ ZGolA S &5 729 i (blocked
randomization)S ARES] AJASIR o, ZoloA ALY slo] HIEYQFS ‘Yooz
g7}shodt.

Zrodzt, AFA; =7HE of B ol gt o] §lo] ‘BEH' ' Ul “Aag Tt gk =
AtollA Aol e, =7Hdol Aagrle] JFS HAA] Yok AR waEE= AT

AIARHES ST Rsle] WL 02 Bsie
ol9] “BEPAT AV, M FopR, Tleh MEYIPEIATH AL HEYIFo]

e’ oz W

Random sequance generation (selection bias) _

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias) | |

Blinding of cutcome assessment (dstecion bias)

Selective reporting (reporting bias)

Incamplete outcome data (aftrition bias) _

Other bias

Blinding of padicipants and personnel {performance bias)

. Random sequence generation (selection hias)
@ | Allocation concealment (selection bias)

.l Blinding of outcome assessment (detection bias)
@ | Incomplete outcome data (attrition bias)

@ | selective reporting (reparting bias)

0% 2% 0% 7a% 100% &

=

.Luwriskufbias DUnc\earriskufbias .High figk of bias ‘ o
=

&

13 3.6 [H3efl LIS J2HI(RoB) Dubois(2011) : i

O3 3.7 [2E] HISEAYH| cHst ot
Zut 29KRoB)
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NEC/\ 32 3 9AMx2-5 018

3.2.2 HISEQ] HHRHIR QAN

H grloA= v 522 uiAgn|n JAAYE 7HRESY IS E AF 3H, 398y ITE AF 3H,
SEFA /8l EA1A S E A7 19H; Zhang 5, 2015; Kienle 5, 2006; Wiig 5, 2002; Wiing -, 2000;
Hashiguchi &, 1999; Weinstein &, 1995; Tepper &, 1989)°] tiall RoBANS ver.2E 0]-&5}o]
HIEE 9 H71E 3513l
it vl 7 Fs/d2 AAE tgRe] B0 SA R iRt 7]l Aot gl 3] AtollA
HIED S 3 o0& Brlellal, T 9] tidAt E/d0lA FAIE(RO/R1/R2)0l thet Bguigt 2ol 7}
= Zhang 5(2015)9] A= E= 22 B7ISIGH. o]9] 7 22 Apol& & < gle Ae
‘BESHI 2 75Tt
e A2 247 AolA tideE AdHoE mAsigitty Hugt £33 HIEEAYE
: R, TFA 0 RS BT AEtt 22 BEHAEE 0=
745199tk 0] & Zhang ${(2015)2 A3k4 I35 E ¢itolut, [ORT Al ojH= 3x} 52 o]z 7lo]
AEstithal stof |3 7hsdo] o] HiER e w2 08 B7Isk3ith

WeHeE SH B whieE AAGAY Z2ADA NN TEA] ot viE
bl

N

E\%
i)
fijo
&
b

B7pt] 7k e maE mE Aol Qigo] glo]
Aot gk w5 Al 4 e AR A8}

ﬂg
29
iy

o
=
rk

BRI e 4477} o] VISR R 0 AT, RE diote
ngEgo] QIgAT, A 2

pezunsz (I TR 0 i
paz az (I Al i £ o
=z [N Bom If Rl
== T X o<+ omog oo M
-zzz [ momoE oW oE B g
Bl £ | | L2 EREREE
e I e

srzezane (N Bk ot e | :
sexznzn (I Kienieooe) | @ | @ | @ | @ | 7 (@ @@
b 6% P 7e% 100% Tepperioen) | 2 | @ @ (@ |7 |9 | @ | @
|.Luwri5kufbias DUncIearriskufh\as .Highriskufhias | VWeinstein(1995) 2 . . . 2 . . .
17 3.8 [2&e] HIZEAY 121X (RoBANS) i Lo UL L
(=}

= 2.0 [Teal HEaTa = wigzoo | @ | D | @ (@ |2 | @ @ @
zhang201s) | | @ | @ | @ |2 [ @ @

a7 3.9 [RIY HISELIR et Bt
A1t 29(RoBANS)
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2R XS] ‘& F HAK AZ-FAFA o8 9 A2 AledE S U olgREge
Hrkelank 23 H7keE 1DS4E+I0ORTE &Y vy, 2)4&+IORTE $&+EBRTS H|w,

H]
3)4%&+IORT+EBRTE $*&+EBRTZ} v w3t A& H7lstgct.
3.3.1 FIxI2

geko] N&TA TS % oS B AR TE L

1o

A7 2Wolgiet. 1 A% 7 A% Mol QA BAH R4 sk ekt

H3.16 [RTY, +2+I0RT vs. £2] A2 X SES L 0183

H1HX +&+IORT T
o] MISLE
(e L n N % n_ N % P
S5/ FSE o7
Kienle N =
£712q SHHX
i i M sH=
9 Hashiguchi ~ TA| g3 1 27 41 6 24 25 -

(1999)*T  (Total complications)

NS, Not significant; IORT, Intraoperative Radiotherapy
*42&+[ORT£EBRT vs. =& +EBRT, t=4AE2Pget

H3.17 [2EY, £5+I0RT vs. =] Ala2E MR SES 2 0j4HS
H1 X4 4&+ORT P
i MBS HlT
(M) el n N % n N % P/t
S8 5 o7
D5lE NS
P A 5 D5}
(Anastomotic leak) 0 12 0 4 37 11 "‘forl_l; &
Tl T =
HITT =10
&8IS0l (Bladder 2 12 1.6 3 37 8 NS
Kienle dysfunction)
! (006 _ZEf 3 12 25 3 37 8 NS
mean *+ SD
TEE Wexner 0% (RAH) ~
27l score 85 %51 55%58 208 (71&t

S f §
et d3)
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NEC

& 5 WARMX|E-TXRM 018

H|1 XX} Z&+I0ORT TE
OitH = MSLE B
HAIZ grade 0 12 12 100 33 37 90 NS
(Kirwan- _9rade 1 0 12 0 2 37 5 50|
Parks grade 2 0 12 0 2 3 5 ﬁ'%jfa
Grade) grade 3 0 12 0 0 37 e
A 0 12 0 3 37 NS
Shat 5 12 42 9 37 24
. SA|ZHO|| B 1 12 8 2 37 5
R NI 1 12 8 1 37 3 NS
=) 0 12 0 3 37 8
ALE0ret 5 12 42 22 37 60
S Azt =1/01
TTEED 0-33/¢ 6 12 50 23 37 62
(Dayime 463/% 4 1233 11 37 30 NS
E:;’g'uen o) 6%/ 2 12 17 3 37 8
RIKE SN 80~1
axppp 2R ONR12 NROONR37 T
T [ == OFS
(Digital <F;.:75|~°9-) NS
T
Eeota' Zorass NR 12 NRONR 37 07
xam) (©3) 1
sSRSn  mOREE  F PR OS0%EAOMBURZE  S-an
(Endoandl HIE A
=5 &
Ultrasound) (s ter_1;)5|s) R 12 0 4% 37 10 NS
St 5 2 9 3 2 3
(Pelvic abscess) 5 / ! 4 !
&2 EY
(Postoperative 3 27 1" 1 24 4
hemorrhage)
5|28 7t -
2AS Y (Perineal 2 27 7 1 4 4
wound infection)
2 Hashiguchi E2H A7t
(1999)'"  (Abdominal wound 1 27 4 1 24 4
infection)
FIE| Al
A (Slmall bowel 9 97 7 0 o4 0
obstruction)
=2 (Fistula) 0 27 0 2 24 8
20t (Peritonitis) 1 27 4 0 24 0
AMEH (Renal failure) 1 27 4 0 24 0
OB gl 831 (DIC) 0 27 1 1 24 4
5 39 =W QAFSH
(Fistula formation) 4 L 36 ShT it wAE
Weinstein =t s =Wl OASH
3 (1995) (Pelvic abscess) 3 1 27 SA o AR
AZAEES = o5t Y ===
(sensory neuropathy) ! 11 9 Sk RARS 2235[0f &t

“AAHgE, +4&+IORT+EBRT vs. $*&+EBRT, TZ4AAL24t
NS, Not significant; IORT, Intraoperative Radiotherapy
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3.3.1.2 +=+IORT+EBRT vs. &&+EBRT
582 HollM Al T o
H=Z0

Al H sk A shY

S eizolA 19.1% (13/6878) WASFASL 7 o 1 frof3t At 7} il

5 Bt WP
oI SeA4eAE

vl ;gh;]]xﬂ u]-x—] S| /\]. _,_/qzo] m.,qq S} 74 S W5

T 3.18 [B1&2, £&+ORT+EBRT vs.

ITE AT IR BHS FHE
B sl 40 34

o

o =
=
iy

>1Ef

1=]
A, Al =

ole] =

SkH L=

T T =,
97} F7154 0 2 Uieo] HISI9T
T30 upgs}A] Qi) Ty EAL

Y= ol o]AMIRS.C RCT 13} gk T E AL 1WA B 18}3ct RCTO
U250 S+ ORTHEBRTES -85 SR 20llA 29.6% (21/719), $&+EBRTE A1

ZH/\}\E

=9

AL A= BRSS9l Qi

$+&+EBRT] Al2&td gfHZE 2 0|4EtS
A

2=+|ORT+EBRT =+EBRT
o IjH XXt MELE T= s .
T (D) e n N % n N %
RCT
A SHE 21 71 29.6 13 68 19.1 0.15
AlsdE Al 0 71 0 1 68 1.5 -
=R =
(Anastomotic leakage) 6 /1 8.5 3 68 44 0.49
1 Dubois M$=E (Reoperation) 38 71 11.3 6 683 8.8 0.63
(2011) 2 SHH= (Infectious) 7 71 9.9 8 68 11.8 0.71
O|StN EHHS (Medical) 5 71 7.0 2 68 2.9 0.44
JEFAEEM ZHEsYS) 5 71 7.0 3 68 4.4 0.71
A% 2152 (Delay of 5 71 70 2 68 29 044
cicatrisation)
T TSE o7
Sl 5 71 7 5 77 6.5 1
(diarrhea) :
HHSd 1 ZtA=
=454 T'Eljl b= 11 71 15.5 10 77 13 0.814
3Eoy (leukopenia)
S T=I= el e
SEFENE 7 91 239 15 77 195 0553
(mucositis)
= 54 4HA 0]y Grade 4 0| &8 =4 g2 NS
2 Gory Eer o
(Incomplete 3 71 4.2 2 77 2.6 il;;
obstruction) ) h
T HAL
57|24 (Chronic A 3Y, 25 3=
T diarrhea)
=S oA
(Hydronephr 5 71 7.0 8 77 104 XHEE
0Sis) =t
tljc:)‘tgg i oHO HO

*RTOG/ EORTC, Graded according to Radiation Therapy Oncology Group/European Organization for

Research and Treatment of Cancer

NS, Not significant; IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy: RCT, randomized

controlled trial
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NEC

& 5 WARMX|E-TXRM 018

3.3.2 £=9| HX HI\IMX|E2H ZHH|

3.3.2.1 £=+IORT vs. &=+EBRT

=3 ORTE A S =& EBRTES Al8)e |22 v et 1Ho| . = 5
AT A2 TAgokA] Aokl o]Q] AR 5, 92 I, A 7 Flgtiei =
I 3.19 [RIER £&+|0RT vs. £=+EBRT] Al&a SHHZ 4 0|MHIS
X1 XX} - +==+I0ORT +&+EBRT
o (EHAT) MIFHE n N % n N %
MEM ASE @R
SHSOZ QIS AfY 0 59 0 0 48 0
HLEE 2 59 3 6 48 13
Q53 3 59 5 5 48 10
AJE =0F 14 59 24 14 48 29
S 2 59 3 1 48 2
1 Wiig AX 2 2 59 3 6 48 13
(2002 Q=229 16 59 27 10 48 21
T2 4 59 7 4 48 8
388 X XA 6 59 10 1 48 2
AR HUSTE 3 59 5 1 48 2
AT 0 59 0 1 48 2
=5 UYT |7 13 59 - 6 48 -
ARGt

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy
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3.4 g1t

AAA S 7Fs7d0] =2 AR B =4 A A7t
AR B oA Ak AEE W AAZIIE Aee E J97IzE dE 5o 1 M{ ﬂlﬂ)fé
B7lelelet. ARAelA L =& 5 o, 2)%%&+ IORTE
$<+EBRTH H| 2, 3)T€+IORT+EBRT5 4%+ EBRTH v| w3t 232 B7l5i9ict

rlot

3.4.1 FIX|g H|w
3.4.1.1 +=+|ORT vs. =&

A4getel dhste] 43 IORT, 548 HIe Fike 2424, J2& 9 42717, 9adol=

TA20] thet ATHe P TEE 70} 3P /M54 T ¢ 2molA] Huseict. 1HoA]
A 1% (1/9%), TN 38% (3/87)7H ST, THE 1ol BAE 0% That 4% (1/26
H)7H ST, 2 7 EAH SolAe BashA gkt

H320 [R5, £2+I0RT vs. 2] BAZXH

o FNEA @F & M __ S&+IORT +2 3
T (BHin) 28 EX} L n N % n N %
; 1% =A
1 '?f SSSS? hi 5;2 o ?jﬂif AXg 1 9 11 3 8 38 MR
 sEm/s
2 V\/g'ggg'” AR TSE XM ZAX 0 11 0 1 26 4 NR
o1

i & EZFO| AW vAIFE(microscopic residual) ATEIQI 34} 71&
+&+IORT£EBRT vs. &+ EBRT
T FAIRY

LRC, locoregional control; IORT, Intraoperative Radiotherapy

RBEE A AZ7IEE 3 I3 E 190 BAsiial, A e Harsieirt. 123 39 Aol
RBEEE A 42.7%, NEE 5.3%, 549 A SATE 21.3%, HEE 0%= SATo] thEatiot
&0 Tl A Harstth(p<0.001).
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NEC/\ 223 upxia-za o1g

H3.21 A, =5+I0RT vs. 5] Y4E8 3 ME7|2t

o H1 XKt A Oid  NE =d $&+ORT & 5
T Ewn) Q8 #XF W2 AR survival rate (%) survival rate (%)
T - 3 427 5.3
X i . .
1 Hashlgu*qrhl S5 K AHZ{ID 0,0007

*&+IORT+EBRT vs. &+ EBRT
tEAREget
IORT, Intraoperative Radiotherapy

2}, 4ZiHo|
FH/HBAA ZEE AT 1HN BIBIAT, FAT 64% (7/11%), 2T 19%

Aol

(5/26%)2 FA4oIA ¥ ol BAgslgont, 2 2 BAH R BushA goreh

H 3.22 [2HY, +&+I0RT vs. =] 214HO0|

H1 XX} ot $=+HORT =
% - - MEL
(EHT) 8 tus n N % n N %
ST
Weinstein  SA|IH EJ?_‘EO'
1 (1995) Sse (Dlsttarj[t 9 7 11 64 5 26 19
ﬁ?‘ metastasls
IORT, Intraoperative Radiotherapy
3.4.1.2 ==+IORT+EBRT vs. ==+EBRT
2732to] tiste] =&+ IORT & $=&+EBRTH} H| w3t b= 44324, BE& W B2V Y440|=

=438 giet A¥k= RCT 183} A4 Z9E A7 1Hof|A Halsk3d EP RCT o= ma285
AR 0] A&717E, FAo] 717 A Aol &R BN, FAA 0] X477 SR Bt 107719
ol

2t Hat 12671€0]31 1, 0] 717 St Bt 9370, 4ﬁ¥+997ﬂ‘2 o|ct. =4 Xﬂoig
2 53 AJHo] SATE 92%, TFET 92.8%E EAF 07 §0J5t Aol ¢t p=0.6018)
A IS E AT 1Ho| M= FAAES B U5HAY, A 14.1% (10/718), <t 24.7% (19/77

W)oz Busigont & # 1k $AH KL aigel gigitt
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H 3.23 [2HQ, +2+|IORT+EBRT vs. +&+EBRT] A XX

+&+IORT+EBRT +E+EBRT

oy MR A7 OHA Mg =5
SE o) 8 X L M n N % n N % P
A
B ff;f??ﬂ* 7 107742 o7 126742
1 oSS RCT mad _SHORH B 93718 B 99 /12
o11) xziot 06018
2o Holgt s 92 92.8 s
- M 2a
2 ang S5 xIEHM AR 10 71 141 19 77 247
=N

| T AAEEA Be AR

T4 thE X0 & HX|A| g=A] &RIok= A (ex. M, 7k, = 5 YZ K] YA %)

F*Kaplan-Meier survival curve, §Log rank test

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy: RCT, Randomised controlled trial

Lt dE8 L YE712

AEE 9 AE717] tigt Aab= RCT 183 AFH I3 E At 18 F 2804 Basieit). 24
RZE-E BIGHRCTONA 51 Ao SRS 69.8%, TIET-S 74.8%01) 0 T+ o 7+ -5-2Jgt ZJo]7}
AAT(p=0.2578), AFH FFE A+ 1HNA= T 74.6%, HEE 66.2%= T - 7 -5-2J3k 2ol 7}
AAHp=0.189).

FAY 2L RCTOA 58 Ao FAIT 63.7%, HET 63.1%2 F o 2F |23t Zjol7t
U (p=0.7808), FFH TS E ArolA= 548 Aol SAE 69%, R 58.5%= SR A]
A BEgo] B4 UEHETtHp=0.049).

AYE7172 RCT 1HolA A BE717to] ST 5% 8871, tixat 3%k 106709, 744
22 FAOIA SY% 8071Y, Rt SU% 897/HEZ HASHAA|T, BAIA 1932 AdFo]
ATt

H 3.24 [XEQ 2&+ORT+EBRT vs. £&+EBRT] 4Z=8 U MZ7|7t

+&=+IORT+EBRT T=+EBRT

opy ANEXE &7 CHA Nge  =d
G 28 Ext e A survival rate (%)  survival rate (%) P

x| M=s
Duboi ad
upols
1 RCT Al - B . 74. 257
oo R Ty 5 69.8 8 0.2578
Mg =24
o Zhang 5= sy - e 74.6 66.2 0.189
@019 om mymor
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NEC/\ 32 = AMz2-HAM 012

+&+IORT+EBRT +=+EBRT

HAxx At CH& MR =

o S = = . .
G g9 EtX} e A survival rate (%)  survival rate (%) P
ETRr
A
1 Dubois ey gﬂg - e 63.7 63.1 07808
(2011) ot
aE 24 . 5 69 585 0.049
2 Zhang SsE I3 = T
(2019) 55 xIxtot gl 5 89.7 79.2 0.032
=R -
o~ = = o =0 o
, Duwois oo s BML - Seussd  Sedioond
(201 mmor AW - S92} 80712 5057t 8971

YA7do]o] tfsto] =3} IORT, EBRT W&, =&} EBRTE B2t A7=RCT 1H3} {4 IS E
- 19 F 25Hol|A] Bstginh. RCTOA = PZ o] WAEC] S48t 31.1% (16/517), thE+E30.2%
(17/53%) AR L, AFH IS E AFolx= FAT 43.7% (31/717), R 49.4% (38/7778)
ST Barstyl o), &+ 2F BAIA f-9442 dgol 9l

H 3.25 [2HQ, £2+IORT+EBRT vs. +&+EBRT] &ZT0|

#=+|IORT+EBRT +=+EBRT
oy HANEMA AR oY M= £3
T EWdn) )Y E#xt e A®  n N % n N %
-'O_'—-Ij_q‘ * *
. 0| LrAs 16 51 31.1 17 53 30.2
1 Dubois RCT Rl %E,IHHE%
(2011) axtor  (Metastatic  +5 26.1 30.2
es relapse 54 : :
rate)
7h TR =2 opia)
2 (2081”59) 3;5 2t T 31 71 437 38 77 494
AL

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy; RCT, randomized controlled trial

3.4.2 9 HX YWAMIX|=Y 2t H|.

3.4.2.1 &=+IORT vs. +&+EBRT

2Pgedo] disto] 4&+IORTSF +&+EBRTE Wlast 23 w424, AE& 4 J27Ies
K519
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7t ZIAXH

&3 [ORT, &3} EBRTE B|w St Ao gt A2 A I T E A 2HO A A2
B3It} & H B 7E—t vuo]o] AJ2A4 0 2 B 151 11, Wiig 5(2002) Aol = ZAA S
ROZEAIZT R1EAECZ W0 HAsITh ROZA|TO|A AL S i Ratof| A 5
30%, R1IEARES SATlA 50%, R4 70% LAYSIHAL, T 7F-8-25t *Jo]= ¢iict. TEPPER

5(1989)0141= 31 Aol FAol FAkzolAl 0296, oA 719 WASHAAIT 5 2 7HBA
R93e Aol gl

¥ 3.26 [RI&Q 2&+|0ORT vs. $&+EBRT] ZAXH
o MMXXE 97 O M5 38 _2&HORT __ S&+EBRT T
CC (Emolm) 93  #X% W8  AM  Risk (%) Risk (%) N
_ 0.818
ST A
- X 0.63
o] pNPNiel; =
TEPPER 2~ ST
ISE @y oo 3d -
2 (1989 Oé 2 Gy 3 92 71

RO EAIE: FAEA /A FH 02 AAAGEEAN SAE g
R1 EAE oA/ SRt 2 AIAE AAY Hojk, dvFaog dA|do] aAZ A
IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy

RELE YA TTE A7 287 5P TSE AT 1B RSt o] B A A2 A
SE o7 2w 3P THE AT 1HoIA] HUSGT, 3H0) BRI T 2 7E§ole o]t gLt
oS BB gt A AERS T FTE AT 1RO Bslgly, T 7 7

[9oI5t Ao)7t AATHP=0.1396). +&+IORT, &+EBRTE H| w3t A¥jof|A FJZ7]|7HS HIsH

327 [A5Q, £2+ORT vs, 22+EBRT] MES U MZ7[7H
A oy '5% CH &y kXt LH; A survival survival p
- m ° =  rate (%) rate (%)
T =S
HA| 54 30 30 NS
1 Wiig e =4 RO EX= - 60 60 0.83
(2002)* TSE AT Y xEY R1 EAl= 20 20 0.97
R2 Xl 4671 0 0 -
2 Ag Hd 58 71 NR
, TEPPER X f]ggM SIXtT _ 314
(1989 2= xymor jﬁx e B 32 NR NR
Wiig S8 SN RO HAl= g 60 60 NS
5 (000 FBE o Ty M RIEREE OO 30 30 NS
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NEC/\ 223 upxia-za o1g

= T&+ORT +&+EBRT

NI PSIN %! _ L= = 2 =
il (Jéié;; o:'l CH 2t} L::; ;F: survival  survival p
- " ° = rate (%)  rate (%)
R2 2XM=Z 3.6H 0 0 NS
e
Wig — =3H o 4
1 2 RSP RO EXl= 65 85 013%6

Ul

(20000 FsSE Q3 7°°

RO: Residual tumor §l& (@174 FUe] ol AUA &2)

R1: @34 22 % S

R2: &4 2 F%F U

" AEAHREEA, AR AEA, TS A+HEEEA

NS, Not significant; IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy

(¢]

3.5 GRADE 27+Z 47}

GRADE ®E2& AR&slo] ZAF(certainty of evidence)s H7F5l¥th. e Aike tj2H o]
3ol HE = 77161917] tii2oll GRADE TAsE GA| ti2tol et 2 Ay dASES
A Aottt it ¥4=0] S8 %= (I 3.12)°] AAISFATH.

3.5.1 GRADE 2H+& o}
‘E%,L A= ”;‘7}% 001%"] T ‘*745]01 174"2 x]j}_o1]/\19,] ‘3] -?4%1%"3 HA| W50 H7I5HT
v 2/ =2 Optimal Information Size (OIS) 7|52 WESHA] Sok=

3009 1|9l A% o THA| ko] Irstgict, oo @AY a3 of St GRADE SASFL S
(Low)ollAl vl-¢- E2(Very Low) 2 & LEfsiTh
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H 3.28 [EI%Y] GRADE Z2A+Z H7t

Certainty assessment it Summary of findings
Ve No. of  Study Risk of Inconsis Indirect Impre c$2iedre =2 xR Impact o Importance
= studies design bias  tency ness cision .. eS| K0S (2
rations
OS] 3 & OIS
- MA S 2H, & 2 H qst x0l= giE
. not not ot 2o o o5 . @000
£&+0RTvs. & 3 cohort serious® ; serious ) 39 61 -UHE S 3 a2 YR VS, B Y, 4Y S BY, F & 2 /Yt xf0)7
TE TE serious  serious serious o-l"lo?guoo , TeE T S |o, = So, oo o -1, T ‘IT—'I I' | } Very Low
HAMD
- A S SHZ0IA 29.6% (21/719), vs. HEZ 19.1% (13/68F) & = 7t R
. n . n 9|5k X10|7} gi%ie
1 RCT  serious®  NA Ot serious® ™ 71 68 ltﬁ ;ulo““éfrt, LE JIAAS 710l SHHX OlSHR SHHXS H = =1 7} 90 ®OOO
serious serious g 2SR R £E MeeE 4% 2YS AN YHESE B0, S R Low
ShR1O|17t A2
2=+ |0ORT+EBRT - FA| g5 olBels
vs. 22+EBRT - Mg gds i i o Critical
not not - B 3! AL WER 44T JAER JULS H0, T 2 [RSHA0|= ®O00
1 cohort serious®  NA Serious serious® Serious 71 77 AU Verv Low
58 S AU £ 2 BF ATAQ 55 S92 YMoHK| ZUZ Y
C 2| S A, TR AL SIS, NEAHE, FSOATHEM, £ 2 A
RO AZAUAS
- FF S 012 Qo
£=+|ORT vs. . n ) n Al BSOS TE miie ) i
I 1 oot seiows NA M seious® M B 48 - p aRHE: AlBER AS & 2 DS wsiX| g, AR 5y, oz 2w, 4y POO0
F=+EBRT serious serious 2ol = bl = 21 9t Q0|5f £10|= ololS Very Low
OO o 2o, T L |_‘IT—|\_X|' ||_ HA MO

[gaHY] 2AXH

59



Certainty assessment

=

Summary of findings

Other

No.of  Study Risk of Inconsis Indirect Impre : I
= = i
g studies design bias  tency ness cision crg'gzlr(]jse B xR Impact Certainty mportance
= (1) ST 11% (1/99) vs. (HZT) 38% (3/8H)7+ LAl
AHORTvs. 22 2 cohont seriows " ™ eige ™ o0 a4 (1m) Sx7 0% vs. LR 4% (1/26)@') u(:A(u/ had @000
serious  serious serious M QS & 7 7L EAN Q0/MS HIISIX OP% = Very Low
- 3*11|01 K|&712k (BMD) B 10770 vs. (HEF) Bt 12670
1 o, not ., not FHO| 712k (B W 937HE vs. (=) B 997he, & = 7 fost Atoj= ¢t @O0
A +IORT+EBRT RCT  serious® NA serioys Seflous” (L 72 58 91% m M Low
AZ+EBRT - 24 Hote: 53 (BRI 92% vs. (IET) 92.8%, & o 7t EAHX QoML HZQioS Critical
: - ot ot ~ ®000
cohort serious”  NA oo o serious® L 71 77 - =AM ST 14.1% vs. (HED) 24.7%, F T 2 SHH R2l82 AS0| AAS Very Low
- (1) FAxL
£2+|0RT vs. 2 oohot seriows ™ ot iou ™ g7 g5 RO (%IH-E) 30% vs. (Ci=T) 30%, @000
#&+EBRT serious  serious serious ‘R1 HAHIZ: (BZMZ) 50% vs. (HEZ) 70% , T 2 7H Qo5 X10|= UL, Very Low
- (1H) 34 ™ (B 92%, (AT 71% F = ZH EAX Qo8 AZ0| giYde
[E2tY] Y= 2 W=7 )¢
- M MES
+2+ORT vs. 25 1 hot serouss  NA % ou ot 3 AH (SM) 42.7% vs. () 5.3%, @000
= = conort. - serious serious MU oo 9 8 5 AH (BXT) 21.3% vs. ( H_’F_—E) 0%, (p€0.001). Very Low
777777777777777777777777777777777777777 - FHY MESS UG AE QiU
A& +IORTHEBRT - . 72 58 - MA MZEE: 2H) (BHD) 0~60% vs. (ET) 0~71%, F = 7t 23t X017} A=
A 3 cohort  serious® . no serious® no t O MES @000 Important
vs. +&+EBRT serious  serious serious gy g8 T e=o dE= Very Low  but not
777777777777777777777777777777777777777 (1H) (BT 65% vs. (HZT) 85%,(p=0.1396) critical
197 153~ oM YES
A24|ORT vs. MYA TSE AT 2HI SN ASE AR 1HEE 5 2 7L 95X AAS
If+EOBRT ve 2 cohort serious® " ot serious " S G 28 SEGT VEET T URARAVIENE - @000
$& serious  serious serious %0 & __?_fé!tg MEg Very Low
M ISE AT 1H (M) 65% vs. (HET) 85% (p=0.1396)

[221d] #AHO|
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Certainty assessment B =

Summary of findings

Other

Certainty

No. of  Study Risk of Inconsis Indirect Impre :
X ‘ ( ! ME =2 Chx2
g studies design bias  tency ness cision coq5|de S =z
rations
A A . not . b not
A + A a ) )
2=+|0ORT vs. 252 1 cohort  serious NA serious SEMOUS” oo 1
1 RCT  serious®  NA ot coriouse MOt 51
22+|ORT+EBRT serious serious
vs. $&+EBRT
1 cohort  serious®  NA n serious " 71
serious serious

- (BT 64% vs. (HET)19% (p=0.01).

@000
Very Low

M) 31.1% vs. (HHZET) 30.2%,

1o

- (BT 43.7% vs. (HED) 49.4%, & &

@300

Low

@000
Very Low

a HEHY FHES F wE o2 WM =] 1oAY =g o] 27) o) Al 7t
b. F2471 300 U] -1, EZ7H 400 Rt B-H(25%)

NA, Not applicable; IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy: RCT, randomized controlled trial



NEC/\ 32 3 9AMx2-5 018

T AE0] 7163t BAVS BA 7Fs T A XY APt Aol 7 AR 5 F1sl] Aok

‘TE T PAHAE-HRA 018 Y Bt 2E e T 15H(EA575, RS 62678;

Sekigami ‘& 2021; Yanagi & 2020; Calvo & 2013; Showalter ‘5 2009; Messick & 2008;

Nakagohri 5 2007: Reni 5 2001; Ouchi -5 1998; Dobelbower ‘& 1997; Carlo 5 1997: Kasperk
S 1995: Fossati 5 1995; Zerb 5 1994; Shibamoto 5 1990; Hiraoka 5 1990)°] it}

W7eER FFJo|M= E+HIORTEE &2 v WS A= 139, +&+I0RTS} +&+ EBRTS
H w3t A3ts 2#olqdth 0]9] $&+I0RTS &+d HHKIAREE v A= gt
ATAIER FPIA2 RCTL A IS E A= QI 5384 IS E A 138} 5784 /vl 5414

F5E Q7 2uo] HREQT. BE A UL 2XH AA&S AW A7 AP, 224
ARSI WAE 258 BE FAVIERA AR ATE DA g FNS 2E510] Bl
8319t
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H 3.29 [FIX] Mef1o| EM(HTE)
o = o3 o =2 == Zq A
o o 9 (H) S8 N SEm N ok s fu
- SN EUY 64K Sol7t 874
1 sekigami 2021 oig  FFR. BTAOMIOR - aaiopr g 4e 113 B5HYs -4zs o e
SN yx
2 Yenagi 2000 = _FEH uoigs ~ . Grade 301 - & MES B 11742
anagi 2 a5E o H2| 43~88A| £&+|0ORT 30 #&+EBRT 31 sxig © ~ £¢£§§ (gfo_ﬁ.“*ﬂ%i”%)
BHN  BYU 62 - 4= Z042} 159742
3 Caho 2013 AmWol _ T STUOHMEH  .gniiorr 20 22 3 -=4 gz YU 15.9742
FSE ®7 38-814) T N e - 2AK|0IE (1~182712)
SN - SR B 644 £ 2+EBRT( SHHE ad W - KUS
4 Showalter 2009 []|:|_:|’- I S =] Ay TE or Hoo, T= oo (= o
FSE AT -HEZ HA67H IORT 37 chemotherapy) 46 = - ZQUMET |7} 21718
5  Messick 2008 O _-oa_ ~3MZBAE3M 60y ~is ot Exp :;E?HHE* zolgt
FSE AT -UEZ BF A T 22 =8 27 @B HETS ey 10,113,374
THLTER| BEA|ZE
: SN - SN TR 634 - 4=g
6 N ol T S o A A o [ = e
akagohri 2007 @2 IS go _Gxnimoeey TETORT 44 23 61 oZels Sameomyy SR 2650
~ BXh: B 2%
, S5 Stage IV 60M  $5+I0OERT N _ - i = UL 2174
7 Ren 2001 ojgept fEY Seoe WO FEIORRT iy sasemaT 76 temEEs  -TAMDEAT  SonME
Stage I GOA| - BRIk T )
Stage IlI-IV 63A|
8  Ouchi 1998 2= _ P masiuee5M e = ars
uchi = TS my ~B5M AA(OBE)+ 20 eV T ot 2
°=  3scap Pt sa@sp) 1y 2 HISEEE _geop S0
22+ IORT(6) +2(14) StH= o
SN - ST B 58K ome” T - RATUE
TSE G - hE HF 60M 4% 2 BPVES:
| RHORRERRT T simeRTGO) - =4 arE

(10
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T

STz HEZ Haps
S H H EJ—I‘ T f/u

o =0
— — of 24
H X1 XXt oE EJI' o3 il o(k") 'E'JE."(n) N E':!E."(n) N CI)_|-II;|€I i]l_l»g
+2+|0RT(27) 2(27)
_)';%H?ET * s=+chemothe
chemotherapy rapy + RT(13) 22 B AYE
28 KT Swa e - MEB(1-54) .
10 Carlo 1997 O1Z2(0t ISE ¥R ASUS TEHORT + o4 #Z+chemother 47 A =& - o ANLUE 48he
chemotherapy 20v(6) = of %
(6)
2=+|0ORT + AA
=0J e i AL AL SHH= - d4ZE, 3~2971
11 Kasperk 1995 S 22 o ST Yot 62.5M  =+IORT 12 #& 18 =383 —oly|zt K& RO S
IORTHS(20), +5(5),
| S8 - ZTf7 B2 6034 IORT+EBRT+c v . - yzg 12, 24, 3674%
12 Fossati 1995 OIE20F 552 om0 _ ixg mg 61 14 hemotherapy( 32 EpRT+chemoth 12 5SS - MEII1
12) erapy(7)
- =M= 61.7A4 - MZES(2L)
S Hel: 39-794 A A ol 5= O; 7 o SY FHI|¢t
13 zed 19w ot SZEL GEINIOR o aeeont 43 42 v RARUREE - HEREN Y e =y
126-824) “AANEE
sysyp TSME L SEHORTQ) o= wEg o s
14 Shbamoto 1990 @ SAH S8 S2ORTsE | 6 TETEBRT 7 gutusiom  —m2M0tE(Localcon
SEEET mosssd RIWG) OIt Afey reb
- FAE2
(Pancreatic - MZ2 (Survival
5 51x| /1| fistula) rate)
. = B 61.84 (HL: N N sy -2HMEE(DI 2
15 Hiraoka 1990 &2 SAH %':%Lﬁ fl (¥ =& +I0RT 31 =5 28 —':—h_ll-zﬂ —?r_eesurv?/g[l))lsease = 6
SE 44 —F|| &t -ZAXEE(Localrec
—SA urrencerate)
-HEHES

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy; IQR, InterQuartile Range: WBI, Whole-breast irradiation; RT, Radiotherapy
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H 3.30 [FIE] MET LRt 287 |E

HH M1 XKt STALC A=t i v CHYXL E8t7|=

S EREE
Sekigami 2021 0= SHNISE AT - AN TADIS EE R4 NN HHY
- 8 FUBISIQ LT WA 28 AF T 2AK RIS A3 we SR}

—_

- UICC(2009) stage I~II12] &=t

2 vanag| 2020 a= FEHIASEYT H|Z0[8(hon-metastatic) FIERITt Z5H
- HE MY SR}
-4 0l gla
N - oy Syt T1-T4
3 Calvo 2013 ARl S IASE T X% ~2(RO/R1)
- ECOG 0-2
- ZAY EAvts AEe
4 Showsher 2009 U2 gmeme oy ORI AJE EX} 5 A et I X2 TR 715 B
[ ocodT =
5 Messick 2008 o= SYHISE AT AN HA| 7Kt A MY 2kt
- 2X|X EH|=(curative pancreatectomy)S 22 2tX}
6 Nakagohri 2007 U= S5 ASE AR - ZHM%Kinvasive ductal adenocarcinoma) & 2L QA FOHZOF Ot RA0Kintraductal
papillary mucinous adenocarcinoma)
- 55 THS 24 IR E8 Mot
7 Reni 2001 Ol2|0t SYHISE ¢ -2 M ELU 0| = F4 TIYUAO| Gl 2Kt
- HeSEo = M SIIEISER}
— || XFOHAHOIZ=)O AL L= JALO -G X|ISO|A RXRIX|CH S
8  Dobelbower 1997 0j= M TZE O Té'tfgcé( i ‘;_Eﬁg;j o SemEslRRTAE 2ATE A
- Fl2M2h(ductal pancreatic adenocarcinoma)l 2 EXIE Skt S
9 Carlo 1997 O|Erz|ot SSM ASE O - YA HMO|(distant metastasis) F= ZA TIaA F|Ek(locally advanced pancreatic cancer)0|
Sl= G200 RIS AR
- Hea™ o=z FHE & Me(adenocarcinoma)
10 Kasperk 1995 = S ASE O - &7k (resected) ¥ & 275 (unresectable) 25 L&t
- 22 H0|(non-metastatic), Y& 70| S5t stagelV
11 Fossati 1995 UEEY; SYNISE H7 - & JtSh AR HIEQY Skt
. == = - 3IH F2U(pancreatic head cancer) TITH &At
12 Ouchi 1998 &= SYHIASEAT AR ?JH;,'ODIX@JSW% (palliative pancreaticoduodenectomy, PD), Y& 23| Al
13 Zerb 1994 MEE; SYHISE AT - FANYUCE = IS5 SR 5 55 M-HTHAL
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HE WMk BEOE  opa) G YR ZeDIE
1969-19894 At0| Kumamoto UniversityOllAl &8 22 SIXt =:
. SYE/MISAN - 38 SEAESHNY
ol T o=/ FISMN= (s}
14 Shibamoto 1990 == ASE QT - HAE/CE IS AT AT
- £59%Y HEHIORTAIHF32H IS
| o FEH/HIEAE —— : N S oo
15 Hiraoka 1990 3 et o - RIS E GATOR MYl T, 2F U AU % EBRT 201K /2 Xt K
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goraq

4.2.1 HISEI| HIHH|T UM

2 g7}l HlRAe] gl QAPAIE 15 5 E A7 158)0] thel RoBANS ver. 25
olgsto] HIEALT WIS ST

A B RS AL AN ThA] SO Skt S Kol o7} gl ol vl SIS
W9 0% WIS, 5 2] thgA B4 17 (Stage (I/TTA/TIB/TI)e] chat o7t =(p=0.02)
Yanagi 5020)9] G 58’ 02 B7HSIAr. 0|9 - 29] Ao| S ele 4 gl AT B R
Hobstsict.

B7He] =7HES 28 Hs AtollA 1go] glo] EE = BrIsI AL, A3 Bk B AolA
Apro|ut Zs} upAy So =

ES Ayt 25371 Qlo] BIEE o] "R 08 IHSIGIAL, K AofA
T2 EZo| gIIAN aldEe 22

=0 i
a0 mo = =
= = = ™
8. &= Moo Am ;.—?u
= < m .

wezupvs: S R Hom omom B om B o
wez o N 22 %R
zz- camcny @ @ @@ @[ e®
- cunccioen |2 (@[ @@ 2 [@[@]®
TR =0 | Dobelbowercioe?) | @ @ | @ | ® |2 [ @® | & | ®
ey resaizen |7 @ @@ 7 @ (@[ ®
zxmszane Hiaokaasan [ 2 (@ | @ | @[ 2 (@ | ® @
ey kasensians (7 | @ @@ 7 @@ ®
I } t t | messickizons) | @ (@ @ | @2 @& @ | @

0% 25% 50% T4% 100%
|. = B | MakagohrizooT) (@D (@ (@ | @ |2 @ @ | @

Low risk of hias Unclear risk of hias High risk of hias

J ouwhitisss) | 7 @ @ @ | 7 @ @ @
renicoon |[@ (@ | @ | @ | ? | | @ | @
% cca|o sekigamizoz) [ @ | @ (@ (@ (7 @ @ | @

O 311 [FHIM] HISEE J2HZ(RoBANS)
shikarnotoc1osn | @D | @ (@ | ® |2 @ @ | @
Showalterzong) | @D | @ (@ | @ | ¢ @ @ | @
vanagizizo) | @D | @D | @ (@ | ? | @ @ | @
zerhiiozs) | @D | @ (@ (@ |? (@ @ | B

O 3.10 [FHIMY] IS
NSt T2 A1 Q2HRoBANS)
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NEC/\ 32 = AMz2-HAM 012

4.3 oMM

-_L-O
FAo A 9] o8 5 HIAPA A J-ARPA 0]:8-9] QFAAS Al&T dhiS W o|AHkS-0 2 33715t
A3} B7l= )& IORT BA 959 ¥S &3 H|1, 2)5&7 IORT YA d=aHS
$&+EBRTS} B, 3)5%7} IORT, EBRTH& S ~&+FBRTS} B w3t AvtE H715H3Tt

431 FIX|=
4.3.1.1 +=+|ORT vs. =&

T AT MA| SEE W oM

FArgedolA Al A 8T H olVdHke2 vt Ahe & 7HO| T4 9 E Aol 79
ATollAE 30 olHl 2 T, A 7] BT, e wH IS, 1L 2V 5 %
2255 TR HAIsIiaL, I Ad = ZHroR Ao @

H 331 [FIE, £=+I0RT vs. £=&] AIMA| &S 2 0|AHIS
a8 +2+I0RT +2 o/
M (D) e A n N % n N %  HT
S5iR T5E o

Sekigami =0 SHA= ol 0.47
1 (2021) =R ¥3S 30¢ 15 88 17 25 113 22.1 v
2  Reni*(2001) XA &7|gH= 27 127 21 20 76 26 0.56
3 Ouchi(1998) 4% &3 o= 17 6 16.7 11 7 143 NS
X7 HE 60 + +
4 Carlo(1997) “a“o”—’u‘—(?j)o ol 16 54 29.6 13 47 27.6
4 33 12.1 NR 11
4z ST A 4E 1Y
= (mild) MNEgy JE +5: 29 (K 3ls)
'7"| 302 WZRMBAHHA & F NAYE LT 1
e 4 33 121 NR 14
% =xs) = . =5 PNy
5 Fossati*(19%) (sevdere) EN Ra=rA gl | EEiAEAX.H_)TEE- 39,
SZ U sUC= Mz 1H
2 33 6 NR
&8 SHT: S MY FAo2 QIS £8: 18 (=2 )
(Late, severe) HA 2 1E
S W SAUUHM HR): 13
(Serious
_ postope
6 Kasperk(199%) =3 FHS 3 12 25 1 18 6 rative
complic
ations)
A HE
(Overall 13 43 30.1 12 47 25.5
complications)
7 Zerb(1994) 25(mid) o, 5 43 1165 47 106
x| == 30
-=hoee O|LH 5 43 116 6 47 128
(sevdere)
= 2 43 4.6 0 47 0

*%+]ORT+EBRT vs. & +EBRT, TAAR;
NS, Not significant; IORT, Intraoperative Radiotherapy
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=ho= w il
I__OH_| H._.Aln_ |__l
W< T I Jb kol 3 E0
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NEC

& 5 WARMX|E-TXRM 018

H3.33 [FH3,

+&+ORT vs. 5] A2t

|1 XK} 22+|ORT & p
OitH = MELH2
(EmIT) I8 n N % n N %  /HT
S ISE o
Y i 7{% %g = = =| o
1000 (orader 301 T T 25 MR 943
=
Calvo =4 (uAgute) 12 29 41 14 31 45 0.58
2 ooy GEdet oy
3014 (l_Cﬁronic) 5 29 17 5 31 16 0.93
Z|A 17 0] 9| S 50 37 NS
3 Messick 2| HIE XIS 6.7 4.2 NS
(2008) AR 2t 22 4.5 0.06
A == 10 4.8 NS
FEF
£
(Operative W 726 ml Tt 833 ml 04
=07+ =07} .
A2%  Dblood loss, (=7 700ml) (Y2 750ml)
;S mb)
ASiDf
g:ﬁsfusion I 854 ml I 788 ml 05
s mb) (ZYg 400ml) (ZZF400ml) '
A =3
(Pancreatic 17 127 14 14 76 18 0.33
fistula)
2| HHE X[
(gzz'tffd 5 127 12 10 76 13 078
emptying)
Renit 25 SZULE
eni e .
Yooy 5, Vb 12 127 9 10 76 13 041
complications)
U=
(Intraperitone 8 127 6 5 76 6 0.83
al bleeding)
7EtES
(Other 12 127 9 8 76 10 0.83
complications)
OpA ApE E 0.33
Eg e 19 127 15 17 76 22 712t
SO k=x<13
37| MY ES 5 83t 6 2 677 3 0.18
SEE AT HY 8' 127 6 5T 75 6
=F & =2t
= Tx 4 3 NR NR NR e
& e
Ouchi =7| oxtabaok = = HIAHELK| OtOrD
5 (1998) °7| ‘I’lo"n:l':ll:uo F2EF Eool'x| MO
] 5 54 9.37 5 47 10.67
A =3 (low-output o =
pancreatic fistula) gi”za OILH K HRIF
g Caro 22U & 4 54 747 3 47 6.4"
(1997) (intra—abdominal 27, HIARM AL RS = Has mg
bleeding) D= Xfj4s TQ T ATE =R
2 HiE X (delayed 4 s 3 N
gastricemptying) (@A) 2t Ty M 64
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M1 XKt £&+|0ORT B p
OitH - MEHE
(EmIT) I8 n N % n N % /H3
AR 7+
A dF (wound 2 54 37t 1 47 21t
infection)
=d il a2 1 s 19" 0 47 0
(abdominal abscess) :
Ct= L1 (hili
=5 =5 (biliary 0 s 0 1 47 211
fistula)
Y 28(mean Y Gt _
blood loss) 760ml > 900m Y
T S
(Gastrointestinal 3 6 50 4 14 28.6
symptoms)
OHTF /AR ZFoH -
sit2t/ X & Orain 6 167 1 14 71
or wound infection)
2 (Fever) 1 6 16.7 1 14 7.1
o= SHH=
=257 283 2 6 383 2 14 143
(Respiratory)
Dobelb AT/ E7 HM
. ODEIDOW " (5mgal| bowel/gastric 2 6 33.3 2 14 14.3
ar997) outlet obstruction)
I{SS (Septicemia) 1 6 16.7 1 14 7.1
=2 (Fistula) 1 6 16.7 0 14 0
=g i 5% 1 6 167 0 14 0
(Abdominal abscess) :
24 (Ascites) 0 6 0 0 14 0
=4 AlER]
=d U2 (Acute 0 6 0 1 14 71
renal failure)
A SHEE H
Zlﬁ g (Persistent 0 6 0 0 14 0
jaundice)
SZATIA=
SETELS 3 32 94 NR NR NR
(Neutropenia)
g fossatit oy TE (Vomiting) 3 32 94 NR NR NR
(1995) 7S MAF(Diarrhea) 1 32 3.1 NR NR NR
THHYS 1 32 3.1 NR NR NR
(Mucositis) )
U =7 760 ml Z7 900 m
TE o =20 #Hel: 180-2000 ml) =#Hel: 200-3000 ml)
s = mior T 440 mi T 490 ml
TESTES #12]: 0-1350 ml) £12]: 0-1100 ml)
27F |
géiH 4 43 93" 3 47 647
HE 2 3 43 7.07 3 47 6.47
r-Rahs 1 43 237 NR NR NR
oo 1 43 237 NR NR NR
SE '
Zerb
9
(1994) 95 =2 (iliary fistula):
27|¢e5 12
| AR ES
22 5% 14Xz (gastrointestinal
J|E o) bleeding): 1

ARAL 2101 174
oo ooe [

ohy MY (5dedE
AA): 174

O —

224 2&2 (Leriche's
syndrome): 1% —
Mg HR

2 HiE XA (delayed
gastric emptying): 2%
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NEC/\ 32 3 9AMx2-5 018

AN AA
o Ijhx'lxl' HELE F=+IORT = p
(FHAT) n N % n N %  /HZ
IS ISy 2Ao=
QIst & 14 (= 1L
SI|EE  VIEf = N NR
s 1A (2 208

S H{HO 2 X|R)
*the Common Terminology Criteria for Adverse Events version 4.0.
t<4+&+IORT+EBRT vs. +&+EBRT
T AL
NS, Not significant; IORT, Intraoperative Radiotherapy

4.3.1.2 $=+IORT+EBRT vs. +=+EBRT

Foli= goirt.

H 3.34 [FIEY, =&+IORT+EBRT vs. +&+EBRT] Al 2d SH3 & O[8HHS

M1 XX} Z&+IORT+EBRT +&+EBRT
b | = MEWHE H|
S ISE ot
AlE 3 Xz A
(174 ojLf) 0 10 0 0 14 0
A 3Y
(Gastrointestinal 8 10 80 6 14 42.9 NS
symptoms)
HHQU /AR 2B
(Drain or wound 1 10 10 2 14 14.3 NS
infection)
2 (Fever) 1 10 10 2 14 14.3 NS
227 B85 0 10 0 1 14 71 NS
(Respiratory)
AXHO| ZT1 T
1 Dobelbower (Sr?wgﬁ Eai
(1997) bowel/gastric 0 10 0 1 14 7.1 NS
outlet obstruction)
I§S= (Septicemia) 0 10 0 0 14 0 NS
=2 (Fistula) 0 10 0 0 14 0 NS
LU sY
(Abdominal 0 10 0 0 14 0 NS
abscess)
22 (Ascites) 0 10 0 0 14 0 NS
oM AE
SY e (Aot 4 0 30 0 14 0 NS
renal failure)
A St i

Ri &S (Persistent 10 0 2 14 143 NS

jaundice)
NS, Not significant; IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy
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4.3.2 59 HX WAMX|EY 2t

4.3.2.1 $=+IORT vs. &=+EBRT
oA Barslct Aledtd S
AP0l 5.4% (2/37) A¥sH

! oS- HIISHA] Rl

m‘l>‘ [4:{

3
.,
ol
ofl
re
-
=2
2
rir
=
e
rd
O.
olN
e

H 3.35 [F&Ql £2+I0RT vs. £2+EBRT] A& T3 3143 2 o|MHLS
H1XIX} =5 42&+IORT P
(% | H| i HIT
S ISE oy
1 Showalter Al=&E &fHS =3 46 40
(2009) A& 5 At 2 37 54 0 46 0

IORT, Intraoperative Radiotherapy
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NEC/\ 223 upxia-za o1g

4.4 s34

FAoNA Y =& T HA A JmE D)FE+HORTE &30 H|, 2)5&+IORTE &+EBRTEHH| .
S)TE+IORT+EBRT§ 2:2:4EBRT9} v w3t Ante ©rlsial).

441 FIRX|=
4.41.1 =+ORTvs. &

Aol iR 2o T, RS W AEIRKE YRR WAl Bt

=

Fazgo] et Axke FA2AN FAANLE SIS, FARPL TG THE AT 3T
Hwslgirt 1 27} H(Calvo 5, 2013; Reni 5, 2001)0741= Aol A tizrr} ZazHo]
B & S 238 BsEIp0.05), T THoIAE BAE foe nuiska) gt
SRS T TS E A7 THO By, ATatch Zaddol thak Yot g3tk 78 5

oA} 2ol TR fol5hA A WAISH: 2THE B USIAI(p(0.05), HE
199] Q70 H 27§ 2fe Kol ikl stk ole) 3Hol i BAA oS Hush glgik

T 3.36 [ZIHY, £&+I0RT vs. 2] ZAXH
1M o7 He =3 £4&+ORT &
o 1 H|D
M amer) 98 w2 AN® n N % n N % b
FATH
- say
1 (Y;(;‘;g)' ASE  ZAXH - NR NR 33 NR NR 35 NR
o1
551N
Calvo o
2 001y EEE BAXH 58 NRONR 922 NRONR 281 0004
o1
S5t S I 8400245
Reni  —2_ N 2171 s
3 ooont  EBE BAEE L 11 26 42 15 7 ALE
o o (Disease—free
1374
status)
AT
TN DAY
1 <(238'1V§) F5E  (Local - 2 20 7 12 31 39 0004
Nin relapse)
SYH  =AAE
2 S*zg(v)vg‘g'ger I5E  (Locore - 7 30 23 14 36 39 NR
ATt gional)
L FEH DA
3 '\Z'zegggk 35 (local - 3 17 18 3 25 12 NR
ATt recurrence)
4 Nakagohri B3 XLt - 24 44 55t 33 61 b4 NR
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o FNXA 93 M &Y $&+IORT e -
s e AN¥ n N % n N % e
SE
(2007) ;—'__i—
- 33
5 Reni S5 zamr - 71 26 27 9f 15 60 004
(200" o
S
6 ano - sse ZAmY - 217 54 38 25T 47 54 NS
(1997) 55
SR - ]
er sE era
7 (1902 2_%_ o 7 37 189 10 39 256  <0.01
— relapses)

*5:&+]ORT+EBRT vs. 5%+ EBRT, 'AAHg
NR, Not report; IORT, Intraoperative Radiotherapy

L} M=

A= AA 2SR 16t 0L, T ARS8 B S ATE= QUi AA| 2L
S3F4 IS E A gHolA BolR Y, 7R AqtollA] Bast 7R 21 AREQE~SE) S VS0 2 St
0~60%, 2=t 0~18%7HA] ThFobA| HlstR ot = 7+ -F2f’t X7} AU A1 F-o/ s Ealst

A E3kT.

H3.37 [AIEY, +=&+IORT vs. 5] YES

1 XXt il - £+&+I0RT &
OitH - = S™AHE : - H|2
(EmeiT) = M survival rate (%) survival rate (%) p/HIxL
™y M=8
1 Yanagi 25k 24 22 16 \R
(2020) JSE H3 hH 13 3.2
. 14 43 61
Nakagohri 23y
2 _ 34 11 18 0.053
ISEH =
(2007) =EST T 5 18
Reni SokA %
3 (2001)* a5E of 5 3(+3SE) 5 (+ 4 SE) +Standard
= Error
. _ - NS
Ouchi =228 670 80 83.3
4 = (Stage Il1)
ISEH
(1998) SEUT T4 60 0 (Stage IIl)
S35x
5 Doaegl)gc;\;ver aaon 5 333 0 0.0765
60 87 85.9
6 Fossati =to12S] 14 67 49 NS
(1995)* JSE ¢4 24 26 16
34 9.9 6
. 14 71 49
Zerb S5
7 o0 24 24 16 NS
ISEH =
(1994) SEUT TG 7 10
ok S5x] NS
8 (1'330;" [HIEAST 5 0 0 BEHH
SE A 2}
*22t[ORT+EBRT vs. %+ EBRT
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NEC/\ 32 = AMz2-HAM 012

o ANEAE 97 FE+IORT >z
T (EHen) 3 survival rate (%) survival rate (%)
NS, Not significant; SE, Standard Error; IORT, Intraoperative Radiotherapy

S3AI

p/H|

1§771719] el IORTS} 542 1] Ak A 71713 59 AE7IRE0 & B T8kl A

Sol0e T 25E A7 1O MRS, 1 st AT BT 0-43he, Tl
FUE 8~607R L2 BIstlTt. Tt iR Aol q EAH o1o] it Aol gL =
1 01 Aol Gsicl, R MEIGE T FTE AT BN HTHRT, FARE
TRE~ 2671, L 8718~ 247 BHelst ot TR o] Evtol X B4 So1e] et eisol
QAL = 2 1k S0l Hol7t 919l

1o

T 3.38 [FIHY, £2+I0RT vs. =] MZ=7(2H

r

o H|1 %Xt o1 £&+ORT ==
— (ELA) =3 median (range) N median (range) N P
TiH| ME7RE
1 Sekigami K=XEIZS) 4370 a8 60711 13
(2021) FSEX] (IOR 24~NR) (IQR 24~NR)
Yanagi SN o o
2 (020  FsEoim 117 20 1 31
Calvo =X HR 1.06
3 (013  3BEAT 1 2 (@s%cl04270) 31 08
Messick SN o o
4 (008) ~ @sENT 1374 2 1274 27 NS
Nakagohri SN o o
5 (2007) ASENT 1074 44 1770 61
Reni SN o o
6 (2001)*  FSENT 14.571 127 1274 76 0.37
Ouchi S5IK o o
/ (1998)  FsE0n 14742 6 e 7 091
Carlo S5FN o o
8 (1997)  @sE9p 1774 - 1472 7 NS
Dobelbower SN o o
9 (1997)  FsEQR oh 6 14.574¢ 14
Fossati SN o o
10 (1995)* FSEQN] 14704 32 1174 12
SEIK]
11 %Z%%r)k aagoin 3262 (1547182) 12 3662 (93-835%) 18
12 Zerb sgH _oNd@-4shd) . 12HEESNE)
(1994) FSENT I 19.170E B 17.774<
FEY MRt
1 Sekigami SSHX 26711 - e 13
(2021) FASEGT (IQR 15~44) (IR 15~NR)
Nakagohri S o o
2 (2007) ASENT = 44 1170 61
Carlo S o o
3 (1997) ASEHR 1371 54 1071 37 NS
4 Zerb SN IONEGATNE) . SHERSeNs)
(1 994) IASEXA T 15,4748 12 674
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|1 XX} A +Z+IORT &

(EMein) ] median (range) N median (range) N P
*=&+]ORT+EBRT vs. &+ EBRT

IQR, Interquartile Range; NS, Not significant; IORT, Intraoperative Radiotherapy

oA

JL717to] thgt Aib= $F4 FDE A 5HoA Basiginh. 1 A} Y7 IR SA A S3%k
8.59~30Y, txFoA 8~2594 7 H13I¥ 1, FH o F H 1%k 2H(Carlo 5, 1997; Kasperk 5,
1995)°04= 27 ST B 63.59, 19¢, iR %“E 43.49Y, 1742 B3l9ct ol& &
3%(Messick 5, 2008; Reni 5, 2001; Ouchi &, 1998)> 5 - 1F-7-2Jgt Zo]7} §1g)at, T 33H(Carlo
5 1997; Kasperk 5, 1995; Zerb 5, 1994)2 5-9)44-S H1514] g}t

T 3.39 [FIHSY, £2+I0RT vs. =] Y&7(2H

ZZ+IORT rey
M1 MK o T= T
il (%llmlé) o; HEWE median median N p/H|11
= ™ (range) (range)
H I=x=12S| i;E
1 Neee TRRET YRt 852 2 8d 27 NS
, Reni syMase e 1779 12 2038 o oo
(2001)* oi ( OStsot‘;‘;;at'Ve @R6Y) 7 (®ZITY) '
Ouhi  $BMISE oo 63.5 + 434 + NS/
3 (1998) i BRI %oy °  zey 7 mens
SoEd 95 E
o G TELETS wwm mERIRY s ERUY 4
Kasperk Bt AsE P 30 259
5 (1995) o1 eI 03452 3 eay) A
Zerb symasE . _.oo 192 172
6 (1994) 1 TEFUEET o530y B (e Y

*=2&+]ORT+EBRT vs. &+ EBRT
NS, Not significant; SD, standard deviation; IORT, Intraoperative Radiotherapy

I 3.40 [FIZY, £&+I0ORT vs. =] &lZAFO0|

owy  ANERE o Mg £&+IORT % b3y
T (G 39 LS n N % oo N % P
RENE
- Sk 13 30 4 23 3 74
1 Yanagi Eg_'; :A%
(2020) o7 omoruy | BYW15.0H S92 1.842
T @911.0-8527H8) (89118317748
2 Calvo S zFol 17 29 59 20 31 65 048
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NEC/\ 32 = AMz2-HAM 012

o4 |1 XXt o M= +&+IORT & HIT/
CC (&) S8 L& n N % n N % P
IsE (Distant
(2013) 7 relapse)
_— QzEol 8 17 47 8 25 32
Messick 2”7 AR S
3 (2008) “4=2E Q—J;cﬁ SEA Y1171 S 6.570
o = EATI*E < (H2I 6-24) (91 1.5-13)
. syy Tl a4
eni = S % * bt
4 (2001)" f'(_)q—_rl (Distant 11 26 42 9 15 60 ;H};
= failure rate) =
7 S
5 553) ISE @AM 12 37 324 8 39 205
At

*AE, T&+ORT+EBRT vs. &+ EBRT
IORT, Intraoperative Radiotherapy

HE. 7|EHSA1ZH
saARtel tiel] IORTF &2 Bl uet Aike 2 I9E A+ 3HA Halsklrt. SAS Ht
4202~474E, 2Tt 350i2~4051E 2 HAloklt:

H3.41 [HIEY, 5+I0RT vs. 5] 7|EHEAIY

o HRIRE S =g ZZ+IORT =
= (Emein) | T2 median (range) N  median (range) N
1 Messick YN ISE TEATZ Tt 4742 29 T 4052 97
(2008) ot (=) (SEM 27) (SEM 27)
Carlo 25 JSE ESONK
2 (lo97) ot o 420 54 350 47
. Zeb  gEmsE 48T B 420 5 BEE0
(1994) i & (260-450) (250-500)

IORT, Intraoperative Radiotherapy

4.4.1.2 $=+IORT+EBRT vs. +=+EBRT

FP3tol thate] 42&+IORT+EBRT} $&-+EBRTS B3 Ak B2 W Y277ko 2 B usielrh

Azg 9 AJZ7|7to] tigh Bik= 3354 IS E A 1HIF 382 /BA1E TS E A 131 F 2ol A

: 219, 24, 59 Al-of| 2+ A2 100%,
0%, 0%, RIS 82%, 25%, 25%% HIISIRI F 7 7+ BAA Qo4 HushA| gkt AA)|
E710E SAEONA 28 25 175709, a2 242 6.5719Y, 1470 €2 B ast9A 9 SA 14
FolidE BarskA] 2ot
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T 3.42 [3IHe, £&+IORT+EBRT vs. &&+EBRT] MZ8 L MZ7|72t
A1 o1z =x $&+IORT+EBRT =HEBRT
o XXt IC_’% ;Ix" survival rate (%) survival rate (%) il
G T ° ° -
Tl WES
23N - 1d 100 82 Stages |-l
: HIZ=A|M
1 ahég%r)noto /:I,oikElﬁ 24 0 25 Curative
J_.Oj—_rl_ 54 0 25 resection
Tl SEIRE median N median N
ST
1 Dobelbower S5E 17.571 10 6.571 14
(1997) o
ST
Shibamoto [HISAIH 2 2l
2 oo o 17.574 4 1474 17
Pimw

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy

442 $=0 HX HIA\IMX|EH ZHH|

4421 $=+IORT vs. &=+EBRT

Y
N,
)
U
b
9‘15
0
o,

Argetol gt Avke F4%d, Y2 L Y27 9

TFH Z9E AT 1HoM S2AEE BASIT. AT SAEolA
al

23% (7/30%), H=E=2ONA 39% (14/367) BAYSHALL, + & I 723t Ao|7F i3iTt.

H 3.43 [HEY, £+&+IORT+EBRT vs. +&+EBRT] ZAXH

A M1 XX} A3 Mg £&+|0ORT $&+EBRT
H(SHID) 28 e n N % n N % P
ey
g Showalter  55¢ AT 7 30 23 14 36 39 NS
(009) &

IORT, Intraoperative Radiotherapy: EBRT, External Beam Radiotherapy

Lt dE8 L YEII12

REE0N et Aits 344 /BISAIA 2o E A 18O A a2 Barsilal, 74
HIgE 7 it A EE2 SAeIME 19, 24, 59 A 25 A

ol A= 22 82%, 25%, 25%= H st

=
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A= 3554 I E AL 2HoA HA| AE7|7Eo 2 B s, FAH =77
Aot AA 271712 ZA oA 2UZE 8.5~19.2701Y, TR 14~21 71 L= 1Ho||A]
o A
BA

L= o) Aol7} G, THE 1ol BAH ool e Qo] glsict
I 3.44 [H&e &=+IORT+EBRT vs. $+&+EBRT] MZg 2! M=7|7t
o |1 XXt o M= =y 2=+HORT $=+EBRT p
== (Emoin) o35 L2 Al survival rate (%)  survival rate (%)
M=E
SSM _ 1 l—‘j 0 82
1 (Sgg%r)noto JHIZAI AE:i 24 0 25 NR
ISEGL 5= g 0 25
AR 7} median N median N
Showalter S HH| B o °
1 (2000) S5 ME7(74 19.270E 37 21.074& 46 0.49
S5}F
Shibamoto o HA| o °
HIS A - e e
2 oo 195 O|E&L e 8.57M 2 143 17

*2&+]ORT+EBRT vs. $&+ EBRT
TR 71 Ho] BAY = I 5= At Bt
NR, Not reoprt; IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy

C}. §4Zix0|

=

AZolo]| et sk FYH THE AT THoIH HAPLE BUSHAT 1 A% FALNA 57%
(17/30%), FH&ZONA 50% (18/368)7F ASHAAR, T 7 2 2J8F ol <igo] QISITk.

Y
o,
rr

H 3.45 [#HTY, +&+IORT+EBRT vs. $2+EBRT] &4 H0|

££&+I0RT $&+EBRT
oy HNEXE o7 Mg
= (BHAT) 23 L n N % n N %
SEN T
1 ST%%” ASE  (Systemic 17 30 57 18 36 50
i Recurrence )

IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy

4.5 GRADE ZH=+& ot

GRADE HHE-& ARE5to] 2A4F(certainty of evidence)S H715Fch B A= tj2HO]
3l HE 2 57161907 thizol GRADE TAGE GA| thxto] whet 2 Ao SAFES
A Aokt A3 Wm0l F Q= (I 3.12)°0 AIASFAT
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4.5.1 GRADE Z2H+&E o}

P4} G140l thet GRADE 45-3(Certainty) HIEH 3 H710] Y& A HoJA] ‘g oLt

B & g7HE o] o ' E o] ZAGE A HOA 9] BIEH S o ©HA Wo] B

J4/3 -2 Optimal Information Size(OIS) 715-& THEEHA| Sol= 32 2, & o3 23300
lo}

I
ARkl 739 3t ©A W5o] Brtsiqich
ool FA/gx} aIHdol| thet GRADE TAGES F{Low)o Al vl E-3(Very Low) 22 UEhTt.
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H 3.46 [HIFY] GRADE Z2AH+& HIt

Certainty assessment Bt 5 Summary of findings
q Inconsi .. Other
No. of Study Risk of Indirect Impre e e . Importance
[H=EF ; ] ; ..~ conside SAf? CHEF Impact Certainty
studies design bias tency ness cision . oo
[QIHY] BHHE X O[S
- A EYHS (7H) 25 F 2 2SRV QIS
- AlaE Al (9H) 2E A0M F 2 7H AN RAUMES BIIGHK| UUS. Al A 2
A£+|0RTvs. 44 13 cohort serious® 'Ot MOt - mot - mot geg pop olo e IS &2 2SR QIS AHU0IUS ®I(_DOO
SCHIOUS SErIofs seriats serofs -2 ShE OB) SN, B, 29 S LR gEES Bud RE oM £ 2 2 s O
FOlYE HIISHK| 2US
- X S oEeis Critical
£+&+|ORT+EBRT 1 aohort serious® NA not serious® not 10 m - HE S 1N oL 2t Al 2 X222 A0 F o 25 HYoX AUS. HIES @000
vs. &=+EBRT serious serious St g4 MREHO| SN R 20 O HO| LsiACL:, SAXMCE |25t XI0|= Very Low
AAS. 0|2 LM/ AMZE, LHO| YMSIFOLE & 7 7F ROV} QU
AN | S = (=
22+|ORT vs. o not ., not - MA €S (BMT) 46% vs. (LX) 40% @000
A&+EBRT 1 oohort serious” NA - goris SOV sgrious 37 40 ot e Aj% 5 A (BNID) 5.4% vs. (LHE) 0%. 012 EHEE 01F ¢t Very Low
[§2tY] ZAZXH
- 3AXY
85 77 - () SMZOINM EF 2O 2AXHO| O &2 21 B11(p<0.05),
- (4H) F 2 7F RSB X017 QAL AN R4S BIIGHK| %S ®O00
! not : not .
Ay AN a " ' b "
2=+ORTvs. & 9  cohort serious serious serious S serious - A ) Very Low Critical
1% 28 (3H) SXZ0| =2 ELH O SAKL0| XA YMsk= Zat 2 1(p<0.05)
(1) = 2 2F X017t T SIS
- 0]2 3HUME AN FedE ELGIK| Uz
AA
22+|0RT vs. o not ., not - ARt ®000 iy
AS+ERRT 1 cohort serious® NA serious SEMOUS” (i o 30 36 ETL 23% vs. DIAZ 3%, S 2 7H S0J3t X0[7} SIS Very Low Critical

(2] Y= F YE7I2
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Certainty assessment Bt 5 Summary of findings

] Inconsi; .. Other
No. of Study Risk of Indirect Impre . 3 . Importance
B : : . .. conside = CHEZ Impact Certainty
studies design bias tency ness cision oo

- T =8
- (B 0-60% vs.(LIER) 0~18%, & 2 2t I3t K017} g7iLt SN RoKyg 115

not not not not

8  cohort serious® . . ; . 321 289 ororo
serious serious serious serious A EUE
SAHH MESS HIst A= Sis
A& +ORT vs. A4 - MrEE7 |7 ®@®00
= = 439 484 (BHD) BY 9-43MY vs.(HETD) BY% 8-6074, AN AN T3t 2150 QL Low
3 °
12 cohort serious® ot ot not ot T O RAEAOPEES
Serious Sserious Serious serious - DEH MET|7}
229 258 - (4H) (BMD) 7HE~2671E vs.(MZ D) 8/ E~2471, EAN 2290 TSt 21Z0] AL
AR S PN M e =S
""""""""""""""""""" - FA| 4ES 1 Important
A 4 17 (1) M 100% vs.(CHET) 82%, (2F) ST 0% vs.(HE) 25%, (5'9) SXiz 0% cl:iti(r:lgl
+=+|ORT+EBRT 2 - not . not vs.(HED) 25%, & 2 7t EHX Qo|MS HIIGH| ke ®000
o cohort serious® . - serious” . ’ S
vs. =+EBRT Serious serious serious 7|7t Very Low
- A&7zt
431 ER) 17,59 vs. (HED) 65781470, EAN QoS HTAH 22US
- M MEE
217 (1) (EM) 19, 29, 5 AE 25 HA MES 0% vs. (HET) 242 82%, 25%, 25%
L BEH MZESS HE s g9l
= LN T =
22+|ORT vs. 2 cohort serious® not not serious® not ;:Eo © = . ®000
$=+EBRT serious serious serious - 4EIIZ o Very Low
9 o (BT SYe 8.5~19.270E vs.(MZZ) 14~217HE, {28t Xt0|7} QAL SAX {24
off Chet A=0] SiAS
SAH MEV|2tS Hast A= QIS
[E21Y] 22d7(2t
- (3M) (BMD) =Yzt 8.54~30% vs.(tED) 8~25¢
ALy (3._ SAIT) S o = = [ = |mportant
TEHORT vs. 5 ot serious ™ M o M 285 245 - () (BA2) B 63,52, 192 vs (HED) B 4342, 172 \(/DO(L)O but not
+E serious serious = serous - OIS & 3HS & 2 74 X017} GIYT, CIE 2MS RolMS 6K 98 SYEOW eritical

[ah] 70|
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Certainty assessment B =

Summary of findings
; Inconsi .. Other
No. of Study Risk of Indirect Impre . 3 . Importance
N : ; ; ..~ conside SAf? CHEF Impact Certainty
studies design bias tency ness cision oo
+=+|ORT vs. o a not b I == = ®000
‘ ‘ \ — (3W) YZARO|, (2) YA, = 2 7+ Q0I5 K07} QUTILF EHE SOIMS B UQUS
2z 5 cohort serious” . o cserious” L 139 141 — () BATO0L, Q) BAME, F 2 2 RIS RO SUALHSAM R8S HIGHKI QS Vi Lises IrEportant
""""""""""""""""""" ut not
£2+ORT vs. o, not 5 ot % - ®000 critical
‘ ‘ - MAIRHE: (M) 57% vs. (HET )50, EHE Q0|40 that HZ0| Ao
AZ+EBRT 1 cohort serious” NA o serious® .0 30 36 N2 (BXHZ) 57% vs. (R )50, SAX Kool gt A50] AU Vi Loy
a HEEHE BT 5 3 2 & WbE &) 17Ho|AY EE o] 270 ol Al Bt

b. 247} 300 WFHR1 AHC1EF), FE47F400 Wl H-HA&F)
NA, Not applicable; IORT, Intraoperative Radiotherapy; EBRT, External Beam Radiotherapy
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B Aoe ol MR R & 4 Al 78RS SRl e T AMIA =R 0]8 2 P/
5 2 7P| A8l AAA SRS YsIAR sk Y 11 24 7R ol Ve’
viel o] ofd WAMIAR & =4 A FARY EAE tfe=® Rt vt ERIEHA|

XJOM% 2o Sl MPAPHIAR T Sk AP RLE} BRI S B AN - RHA o189
o b W75 9190 A BRATES St sk e 1.1 Ay e ol
71@ Fujol o] 4 2 MPAMAX R T St A 22170 SRS Tk R Sk Hlm i SRl 4|

o
[
>~

A S S B F AN A K A e B AR 01 )
2 5] SIol AAA BRTES Sk St e 11 EAAA e o
g olo} o] £ L MAMIALR T S A A S S8 k0 2 et el aiels}
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AR & = Qi 0 &2 7S AHistollA S 9ol A4 =] HAME RALSHo
}04 ?J'/‘ﬂi— AASH= 7|&olth. & 7|&2 ARE Sk AR F5ofl et 71 AR o]-8- Electron’,

U Ao A] XA o]& Low Energy X-ray 0.2 Al&5E0] it}

‘T T AR E- AR o] & 2 A9ETEB7HIE T ofHol T 408 e HA|
& T NS oA Al E= HAMIA R 2 AR E T 20204 S S AR = - 7F
18 02 g jgo] AlAdx]of AHFo] 80%= AREE]L oL, I oA Q=B 717 =385 vl gl
712 = - 9 YAREAR AEL U BUE S 59l A7 o= HEE AT HdRt A
Olz7]&0] EAISH= @ AlNA Bla7]& thiH] & 71&9] Aol tigt ZAE 154}, 20254
AN 571 E7H93](2025. 1. 10)°014 AHB7H AL A D Ah3] F/dto] thet HlolE L
AHB7HE S35kt
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H 7 7|EEE SHRMAE 271X 824 £S5 +ORT+LHHIAMA A F(EBRT)2 ~&+EBRTE 1|1
gt At 74, IORTY] Z%X}AM AouA] XA 7+ v w gt 57} 2:o] Ak

AN = E+HORTR - H| WS A= 3H, $°&+IORT+EBRT} &+EBRTE H| WS A+
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29, &+ [ORTF &+ EBRTE Bl SE A917F 3HO|Q1L, &+ IORTF &t 4 AR RS
H w3k A= §ld
TJWOPOME —’FEHORTQ}*’“’ Hl Wt %14%13 <%+IORT+EBRT?} =&+EBRTE H| w3t
1 A1, e+HORTE et 4 AR S
Hlﬂf‘ﬂ fﬂ%‘:— AU, PGS Al J&L A5 9 ol RSO ® BN, RIS A AT
4, o]zt A= AEE 9 A2V A 9 dYRRE g vk Za, 9440,

—;':_—/J\——L- E':l_y = =~ R

7IEHGEAIHE B7lsFAT

1.1 |uiet

& 3 AR RS P v |eE 2 HEolo] 7|&siitt ol A 71| R (boos) 2 &
% WAMAAEE IORTS} EBRTE W&3H A= sHgste] Hrloldtt. =&+IORT+EBRTS}
$&+EBRTE B|wS 971 RCT 24, 334 IS E 7 2#Ho|low, RCT 1HoAE= HE
FZ(p=0.001)7} ] (p=0.005)°]| 1 %

7F 5913 Aol Bustoict, 1 9] PEBoIAE ol
ZJol7} Qloiet. AALAIT AoJUA] XA o} 8 IORT 1+ QH S W]t A7 gloit

G342 &E+IORT+EBRTS} +&+EBRTE H|wolo] F7leldict =44AF - RCT 13H, H3F
STE A7 38, FFA/HEAH TSE AT 18 % 5HAA y.z:a 9L, 18] 7olA] Aol
HOLOL(p=0.0018), THEE 5 I 7k S-oJ5k Xjo| 7} gigich, AE/IXHS B AT QI HA
8- RCT 193} A3 T3 E A7 2804 HIERT, 549 4282 RCT 18, W 758
Q17 28, FHH/ISAH FHE A7 1HolH BIEIh A AL WP F5E A7 THolA

=

i

58 Aol SAto] R % O (p=0.048), ThHE AFHollA= = 2 Xt Felgt At 7} gl
Aree AT ZSE A7 1HoA Hu=, 2 7 frefet Aol I v8 1=k RCT

200 B, 18 i ol aact felebl atw, s 29 12711% il
o7} ISict. THE 1Ol 5 2 7 018t Hol} i, B0
2%, FHPH DSE AT 18 5 4HoIA BEIQ, F 2 2k fofet
oygket:

AR Ao XA o} 82HORTS) AL ks F5E A 2ol Zapda Brlslgiont
5 2 7H-50J8 Ao] S HolX) gkt AEIRES BRI gioltt HaFH ISE AT 1HL 59
AR BN FAZo] R ETh BIsGrkp=0.048). 4% HERL AFPH ATE
QA7 2ol BaEI9l, FAto] s} 54 AHe] E4THp=0.037). YAl AP o=
A7 2ol HuEglon, £ 2 7 3OS AT AL Solat Aol7t gigie

Ao)7} %iﬂ‘%vA*é% HYS X]

o
95

1.2 HH
AARAol|A 7R 82 APH & B WA Z(ORT, FAHA o]8)9] F/d2 £+ ORTS} &S

HlE S PR T E A 2H0lA SRlE] Rﬂﬂ 43 3OS LB R OI A1)
= 3, 7, vl W o] So] BuEglot 2
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HBAH 02 oIt Aol Qilet. 2% +IORT+EBRTSF =&+EBRTE ¥ 3 RCT 1383} AF4]
AT THOIN I HA| P, L 72, B9, 2715 oV 5 58 oV3uk3olA frolst Alol7} i3l
R 182 5&+IORTS} $~&+EBRTE B w319

N
OE
N
;';
KU
N IE
N
N,
o
I
1)
o2
(i,
R
oo
)
R
of -+

S HIEAH AT 1RO AR HREAT, 5 2 7 fole Hol= Sl iRt A

FTE A4 192 39 A BEE&S Basiglon, S 21.3%, H
EUTHP=0.001). FFA/HEAH A+ 1812 & o] HBES H|wst
2t 19% (5/260)2 FRI=IoH AR o442 HalsHA] Uttt $~&+IORT+EBRTS}
$E+EBRTE H| 8 RCT 183 A A 1382 FARHoA 5 o THRrelgt Zlo] 7 §igict. XA
AEE-2 RCT 1HONA 59 Aol BAA 59/ Haroh] ehgkal, AaFa A+ 1Ho A= RF2lgt
2017} GATHp=0.189). FAH L5 RCTOIA ol Jo |7} §ilal, AeFA AtoA= 5 Aol
SAEe] R E T} =AU THp=0.049). YZA7ol=RCT 1383} A4 A 1WA A= glov &+
o 7HEAA o3 Aol At

= 0%% UERE -F-2J5H
a

Bz AR ER 2t Hlas $E+I0ORTeE &+EBRTE B7RRE A% o7 26
BB OL T T 2Rt Alol= QAW ol de HarshA] el AE7 17k Haret 7= AL,
A2 A 23 T - 280 AAE 3d o 51 A e 8l

n
A
=
o
3
st
2
K
N
3

AN ST EE & F AR RIORT, FAA 0]8)9] Fd2 &+IORT & Hlw gt
A AT E At 7HONA Rl oH, AA| TSI 8 oPHEHES, A 52 F ekt
Zpol7} Qigitt. T4 TS E A 9HOA Al&ed APgo] B9 ot tiRE j@F ot £3t 20
9]t Z10|L, IORT of ol w2 ztol= YAt Al 852 vlwet 9He] 4% &8, TF
Husty ot folgt ol= QiQitt. 2&+IORT+EBRTS} ~&+EBRTE v w3t 53]
1711 oW AFgo] & o B0l A ' AYSHA] ehatthar B arsiolar, AA| eFEE-2 HarstA] ekt ¢
ST B/ ARAL 2ol B Bty EAIR R FofolA] gigkom, AAd A I d e
ZFZol7t gioich. B2 HAMAA R 7 H| W2 S+I0RTE} &+EBRTE e 84 9+ 1
SATONA A& F AFgo] DAY O thRFolA = I, Al HESS B alskA] gtk

A3 E+IORTR &S Bl 934 A+ 2H T SoFA/ulEAIE At 1HA =A%
Bustgon, 280 FAwe] FaFEo] RFET £%T(p<0.05), 18 BAH fo%
HskR] oioprh a2 FFA A+ 7HAA HaEglon 9 At T o+ 1F Rl Ao
AATHRR 0.65, 95% CI 0.40~1.05, p=0.08, I' =78%). A ABZE-L FF2] AL 8HoA B 1%L,
T 7 Rg A7t gAY BAA ReldS BarshA] gt AA| BE717R T At 123HOA
ST 9~4370¢Y, thET 8~C07HE R Yo thiit fol/do] AF= A 3tar o)zt §igiet.
LAY PZ717H2 TR A 4Ho|A B EQlow T 3 7F-8-2J5 2ol 7 AU BAA G4

(]

|

re
-
[u—
oX i ol

r
Mo rd i rlo

)

J

Ty

rr ETS filo



HskA] oioltt, Y9717k 2] H A 5HOIA HAE N, AT 8.5~30%, iRt 8~25U=
AX = om, BHgro s H g 2%% R oS AAIGHA Bttt Aol 23F4 A+
S5HA HAEQlar, 9 A & o 7FR2Jek Zo] 7} YIIEHRR 0.90, 95% CI0.63~1.28, p=0.55,
[ =48%). AR SF4 A+ 311 1 A BIEQom 7 7F 98t Zol 7} gigict.
F=+IORTH+EBRTS} $+=+EBRTE H|W e S84 At 18T} 384 /8l5A14 A+ 182 A
AEET HA L7170 Bttt A *2& E&2 14, 24, 59 Al-NA S 100%, 0%, 0%,
R 82%, 25%, 25%U 0™ BAA 7942 HarstA] eiotrh. AA A&7 F 719 dAtollA
FAEE 25 17.570, 22 47}6. 57H%_JJ+ 1470 = A= o §-9)/d2 B arskR] gighet.
HZ AR R 7HE| 22 $E+HIORTF$E+EBRTE U 3384 A 192 oA oA 5ot

\1

2ol 7F At AEES :"?:'sclm/‘ﬂ]—c'—/\]@ AT 1HoA AA BEEE AAEHAAL, FEY BEES
H1oA] ottt HA| &2 FATeIA 19, 24, 59 A B 0%3.2H, thxtolls= 22 82%,

25%, 25%3Ek, AEANS T 4 280l B A/ 2 HIEIgT, B AL
BTI5HA] Qlokt). HA| AE7I7He FAIE 8.5~19.219, TR 14~217)Dolgiom, 1He folgh
Aol7} QIR ThE 1S BAH SO Ahsix] leh AAHole $A QA 134 AL
RREG o, FAE 57% (17/30%), TZE 50% (18/36HFOM 5 7 7+ folat Hol=
QUSc

1.4 SHEY

Of

O AP 2 3 Sk A RO BAOIA 5 B AR - AL 0} 80] oA F RIS
H74st] el AAAE BADLE SYstiat shgout, MlmeTis Selsix] eglet

r{u

F& WA R & 54 A FR1HRE SRjolA] S F AR - R o] 82] b B AabdS
H7ksl] A8 AAZ EAT S Skt sh o, vl W s SRIER] it

1.6 AKX 85

2o PPN R T A AR 85 BRIl o B APAIX| AR o] 80 Qb B ab e
Bk o) AAH ERLES Sy st L AT BolEA] oiket

;5

o277t A9 USlON A 525 AR 0] §.0) Qb T kel Te ATE B
294 2AZ vgho 2 thew} ol AXSgc:

89



NEC/\ 223 upxia-za o1g

) R PR RS T U AR O ARS P ASIE 22 B IR SR
A A 0] it 3.2 e WAl Tt a5 Sleleigl o, ole] R Eo) eipol 7 7k o)t
8 1HJ0] jol7} glo] haat 7142 ALk, SUREN RS W S BA0IA ST A
2 SR ARG St F AR, A o] 8} AT XA 0] 8] BITATONH QPGS B

R
Y
_}l_‘
20
%)
o

+QJEHIAPA X R(EBRT) 2] 7 BERA 25 F WAMAR] B G5 AtollA SAo]
AYEEo| B 1L UG TSV} B 2 A0S Hlsigl o, A #Al AR
t}. 0]Q] o] Ao T ¢ 7t -9-2J5t xjo] 7t YA 89182 K 1151A] Qo}
& J7reIih rE S HWW A 7-ARHA o]-&a Ao | A XA o]-&- 7F B WL A,
1#o]A SAe] B 2 AHE EASIIAIRE, A #] 54afd
o REO] Aol A = 7F 4 St ZJol7t QIAU o dE HalsHA| Yot &
B7lst3itt.

HE S W=t EAOIA boost AFEZA & F HAMIR] B2-2A A0l 8-2

, AR XA frArRt 222 71e = 7RIt E 7

oMo
el
N U
%ﬂaérlr
o X =
P
E;QOE
My

ut
iz,
&
o%
I
(]
i |
E
r&"

N
% e
£
k)

r ©

[
N
¥
r

o
>,
ok
j>
AN
H
x

)

=
%
o
tolr
G
:

o]
-
AL o
‘i; i
rir :l}l)_l:
o
4:’3 o,
W 2
19,
919 o T
1o
rO
i
4>
€
k1

o TR oA EF MEE T Ul e ¢

11) AR 5 R o] 38 2 e A A3
o

2
F7F AR B AR 22E8 W o] ARES Hho]

ol giel Qe T 3

o,

715t

e Be P+ AMIAIREBRT)Y ST RRA S S TAMIA RS FA A
BELS BUst I Z7F 1HoA HlmE HH] ER)E0] BEgo| t] &9t1, YAH|E Bt
1A= vt Hie] SAZolA 447017} B Hol sttt Jeuv Sa2de et tize]
Ao Al T - 7H-3-9)5t 2ol 7} AV R4S Harskx] oot AxAo|x] ke 7| R HrketT)
Bz AP Az o2 RAMIA R (EBRT)2F & 5 HAM] X| & W3 A, Bargt BE ZofA
2 IR A7) QA Rrol g HArshA] ot a it fARE 2] 7ER BT,
olof 291 USk= HAA W 7Fs/dol T FAY e Ia A AP SRl & S AR -
Aol g2 Pdsh, F7121]l o] g gRld 4= 191, LHRWX]E%_EQ YAPIA = (EBRT)
o AR 29 7Ie R WA EATE: W B e 29).
iii) SF A&0) 7Fs3 AAGEA 7hs Be T4 AP WS A ollA T AEeT vA dE
I ARE fI5f AE St & T AR R (AR ol 8)e & 1t A e AR F2E 9 oS
g0l Zpo]7t glof bt 71&= B7lstglth
e e e+ AMIAIR(EBRT)Y 7R ERA e F WARIA Re Fa2 oA ATl
& B0l AU E AR RI(EE AT Y B3 27T EAste] dakzofA] elglet. o] 9] iz
Ao A= F 3 T FRE Ao 7F iAW o8 HarskA] ot autAo|A] ¢k 71& R Bkekir
B A A5 02 A] RAMIA R(EBRT)H & 5 HAMD A& Wl A, = 2 7F-frolgt 2pol7t

90



QAL RS sk got At ulaLA|&Tt AR 420 142 WIS,

ool QIO TAV HA) s T b A FRIL RO 54 B AN A 8
2 QPHIBILY, 27142] o]0l BI85 GG, B AN 0 2 ORI R(BBRT)S) A1
520] 7148 WRIGHEASE: 1e EE e 1)

iv) OJ8 MPAMIXI R 5 S AP AR SRl G B AMIN - 4101 8o ek el
3R1=i] glol, 291 UslolA sl WEIA 5 71a0] 5 e RHAIA O] AR RA B]
52 oA R} A7 HlLsto] QPHSIT TakAQIA) TR 4 ik WISIGAT ER T 2
A QTS 70 o] AN R B S A S BRIl e B IR 2 A

b4

TR

v) o WA R 5 S AP R} ShjolA] o B AN B AL 8 o] Tk |
= slele A ¢ }, A H% SN BI04 2 ARYAR oI
¥ waAIX) e 4 ik Wl Eek gk

b A2 BRIt ol G B AR A

vi) P JGAMIA R & Sa AT AR S5 DRI e T AR R-ZdRM01E o) TRt Bl

%Q‘LQX] %—?0}, i%%ﬂoﬂfﬂ% 5 %‘f Ze‘f&lfﬂl*i 5 71e0] a5 RPAMIAI R SR B2 A

Hlx = QIHaL B7IsI Rl et

! 74151 Ui REHL— 71‘:‘}i—’?% EL HV\W A% & i AT AR 55 AN g F A=A
A

_4

Aol o] Qbatgat Aol et TA7t Bk Atsigict
ASIRT|ONAIE 5 71%0] that AL 919) theo] A Ttsloich
ASIIBIONATE s B AR A 0§ B2 AouIA] XA o] §' o] & ¥ el M=t
% QIR L glonk Al A] S 8k, 714 447, Q1 5 ¢lo] Wt S A 2 8o
344 glol A9 TEAT 407} 37 eleks 7S AN

ol Il £ 4 — %@m ‘ﬂ% st 9k o
g AJeshe A 5T 5 5 AR S 271 A1) B S 7]
X2 M| 7F50] 91 4= Itk O AXISIGc. T oF frelol At Felld B ea

U ARE 7R SHLR T AL ofel 91} 25 AFg RSP} Seislo] B Akgo] Btk 249
SN 5 B AR R Ao o] O AR 0] T/ B8 4= Qs 715 o]

A= JAS AT

2025 A8t o7 71&AH7H9198](2025.8.8.)= ‘& T WAMIARE-HAHT 0]-§of Hisf thEx

91



NEC/\ 223 upxia-Ha o1g

2ol yojozsta A =/14A187} BuEEE AHskct. Jas 1A oAl Ak eb g
Aye] 2 9 1 9 BAYE 58 FYHOL TS u, S GHZIH

) 9ol PR o e HESS T 04 R G A RS 98] Sd F PN RS
A}8-2 okt A o= Alofsiei

i) WA 4 75 o] S8 9 i T AL AIF AL A 5 438 %4 2
ARE 98 Sd B WA R-AAA 0] 8 ALEE ‘oFslA Ak 0 Alojsteint

iii) $F 2=0] 7Fs BAVIEA s Ee =4 A '5“*3 A B oI TF Aes F A =

o ARE Aol 5o F WA R-AAA ol ALg-S O] AN 0= Aofsteirt.
iv) ‘O] H MAMAIA| 2 5 T A AR SR o)A 5 A2 T A R O RS 9 Sk
SRR A o} A T B2 Aol

v) e R PARIAR & 4 AT FRl R oA SF dae T v IS S ARE Hlere
S AR R- AR o] AR AL B R AolstiT

vi) G R UAPIAIR T e A AR S SR oI B A2 TN 22 I X|mE 99
SEE wﬁx]ﬁ—ﬁzw o}§' A4S WL BE 2 Aojsttt

92



10.

11.
12.
13.
14.
15.

16.

17.

18.

oz
k]
FiD
rol

. AREHAAR 7Y B 28] |oE /A AR Available from:

https://opendata.hira.or.kr/home.do

AR R EE AT A, Available from:

https://health.kdca.go.kr/healthinfo/biz/health/gnrlzHealthInfo/gnrlzHealthInfo/gnrlzHealthl
nfoView.do?cntnts_sn=5808 [Accessed 2025.02.11.]

. =TI EAE, SHLANE Available from:

https://www.cancer.go.kr/layl/program/S1T211C223/cancer/view.do?cancer_seq=3581&men
u_seq=3597

A5, HHAZ, A AT, A8, &3, AT, 5. AAA S 9 AR EAR Wiwd 7

S RAE AT AFHE A, 2011;1-99.

. HeS, U 05 ikl X @Y (Intraoperative Radiation Therapy) ©fl tigt ul743. Korean

Journal of Anestheswlogy (F tista3Ttsts] A]), 1987;20: 94-99.

. q]’c?_]_—q]XPo]—U 9_1'—94 7]24 o]—?ﬂi X]X]-Ol-_j{ H]—/\]—/\-];(]i Available from:

https://www.colon.or.kr/colonlife_new/bbs/index.kin?category_id=&page_id=&bbs_mode=vie
w&f_wbcode=board_story_1&f master_idx=33&f_template_type=list [Accessed 2025.02.11.]

. AR 27| A8, AR =S A6, 2022.
. AEdistn Y [SNUH A7 H] 49] A3} 214, =389 Available from:

http:/ /WWW. snuh.org/m/board/B003/view.do?bbs_no=6646 [Accessed 2025.02.11.]

. Aok A E AT} A} 8E. Available from:

https://www.amc.seoul.kr/asan/healthinfo/disease/diseaseDetail.do?contentld=30473
[Accessed 2025.02.11.]

Ao AR Aghlyl = AKX Available from:
https://www.amc.seoul.kr/asan/healthinfo/disease/diseaseDetail.do?contentld=33914
[Accessed 2025.02.11.]

ARl & A%, AR R A1 A8 =A1ekR]A], 2024, 34.1: 7-14.

A elat. APge APgere] WAMIAI &, tietask7she]A], 2008, 51.2: 101-110.

HAE 5. AL e T PR RS A diFAMIES A, 2010; 28: 79-84.
A=-RRdetal, et A4 2017.

ATt ARR] A2 2] 8% X 79] 2|4 A A. Journal of the Korean Orthopaedic Association, 2023,
Kim et al., Intraoperative Radiation Therapy(IORT) in locally Advanced Gastric and Colotectal

Cancer. journal of korean cander 1992;24:596-603.

ASTRO Clinical Practice Guidelines: evidence-based consensus statement on accelerated partial
breast irradiation (Correa et al., 2017)

Calvo F et al., Intraoperative radiotherapy with electrons: fundamentals, results, and innovation.

93


https://opendata.hira.or.kr/home.do
https://health.kdca.go.kr/healthinfo/biz/health/gnrlzHealthInfo/gnrlzHealthInfo/gnrlzHealthInfoView.do?cntnts_sn=5808
https://health.kdca.go.kr/healthinfo/biz/health/gnrlzHealthInfo/gnrlzHealthInfo/gnrlzHealthInfoView.do?cntnts_sn=5808
https://www.cancer.go.kr/lay1/program/S1T211C223/cancer/view.do?cancer_seq=3581&menu_seq=3597
https://www.cancer.go.kr/lay1/program/S1T211C223/cancer/view.do?cancer_seq=3581&menu_seq=3597
https://www.colon.or.kr/colonlife_new/bbs/index.kin?category_id=&page_id=&bbs_mode=view&f_wbcode=board_story_1&f_master_idx=33&f_template_type=list
https://www.colon.or.kr/colonlife_new/bbs/index.kin?category_id=&page_id=&bbs_mode=view&f_wbcode=board_story_1&f_master_idx=33&f_template_type=list
http://www.snuh.org/m/board/B003/view.do?bbs_no=6646
https://www.amc.seoul.kr/asan/healthinfo/disease/diseaseDetail.do?contentId=30473
https://www.amc.seoul.kr/asan/healthinfo/disease/diseaseDetail.do?contentId=33914

NEC/\ 32 3 9AMx2-5 018

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

94

ecancermedicalscience, 2013; 7.

Calvo FA . Intraoperative radiotherapy with electrons: fundamentals, results, and innovation.
ecancermedicalscience, 2013; 7.

Calvo FA, Asencio JM, Roeder F, Krempien R, Poortmans P, Hensley FW, ESTRO IORT Task
Force/ACROP recommendations for intraoperative radiation therapy in borderline-resected
pancreatic cancer. Clinical and Translational Radiation Oncology, 2020;23: 91-99.

Calvo FA, Krengli M, Asencio JM, Serrano J, Poortmans P, Roeder F, Hensley FW. ESTRO IORT
Task Force/ACROP recommendations for intraoperative radiation therapy in unresected
pancreatic cancer. Radiotherapy and Oncology, 2020; 148: 57-64.

Calvo FA, Sole CV, Rutten HJ, Poortmans P, Asencio JM, Serrano J, ESTRO/ACROP IORT
recommendations for intraoperative radiation therapy in primary locally advanced rectal cancer.
Clinical and Translational Radiation Oncology, 2020;25: 29-36.

Calvo FA, Viera JC, Gunderson LL, Willett CG. Cancer of the pancreas. In: Chao KSC, Perez CA,
Brady LW, eds. Principles and practice of radiation oncology. 4th ed. Philadelphia: Lippincott
Williams & Wilkins, 2004:1574-1588

Fastner G. ESTRO IORT Task Force/ACROP recommendations for intraoperative radiation therapy
with electrons (IOERT) in breast cancer. Radiotherapy and Oncology, 2020;149: 150-157.

Fastner G. ESTRO IORT Task Force/ACROP recommendations for intraoperative radiation therapy
with electrons (IOERT) in breast cancer. Radiotherapy and Oncology, 2020;149: 150-157.

L. Han, C. Orton, F. Shamsa, “Combined low-dose-rate brachytherapy and external beam radiation
for cer vical cancer: experience over ten years,” Radiation Oncology Investigations. Vol. 7, No.

5, pp. 289-296, 1999.

Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ. Cancer statistics, 2007. CA Cancer J Clin
2007;57:43-66

Le T, Adolph A, Krepart GV, Lotocki R, Heywood MS. The benefits of comprehensive surgical staging
in the management of early-stage epithelial ovarian carcinoma. Gynecol Oncol 2002;85:351-355.

National Comprehensive Cancer Network et al., NCCN Clinical practice guidelines in oncology,
http://www. ncen. org/professionals/physician_gls/PDF/occult. pdf, 2008.

No JH, Park YS, Kim SM, Chung HH, Kim JW, Park NH, Song YS, Kang SB, Lee HP. Pattern of care:
epithelial ovarian cancer in case of incomplete previous surgery. Korean ] Gynecol Oncol
2007:18:195-200.

OrecchiaR. Intraoperative irradiation for early breast cancer (ELIOT): long-term recurrence and
survival outcomes from a single-centre, randomised, phase 3 equivalence trial. The Lancet
Oncology, 2021;2: 597-608.

Pilar A. et al., Intraoperative radiotherapy: review of techniques and results.
ecancermedicalscience, 2017; 11.

Trimbos B, Timmers Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer statistics.
CA Cancer J Clin, 2011:61:69-90.



1. 2A=7|EME7t+Ee]

lm71&E7 Il & 1999 YlUoR FAEe] gom, i F PAMIAR 9
B7HE 918 =T 1erelde)s § 28] AHE ek

1.1 2025 1%} o|2 7| &XH 7 &3]

» S19YUA]: 20254 1€¥ 10

. Soj8: A7} TRES 9 499 74 o 4]

1.2 2025'3 M8z} 227 |=THE7IIH =
= 3]0]2A]: 20259 89 8L

w Sofg: 242 3 HE

1!

Ju

95



NEC 22 5 UAMR|Z-HAM 0|2

2.1 H1xF A3
= SlojaA): 20254 29 27
= SRS BIAT L =

2.2 HI2X} A3
= 3]9]2A]: 20254 59 8Y

o Sojujg: H3 B A D 2y 1=0]

2.3 H|3xt AL H=]
m 3]9jUA]: 2025 749 3
= Sofg: At Bl AE=2

2.4 HAXt AHS|(AM'H)
m 3]9JUAJ: 2025 7Y 149~18Y
m SOfE: AE=0] U HF HIAN FE

96

o

@39 PR g A



3.1 =2| H|O|E{H[O] A

3.1.1 Ovid MEDLINE(R) 1946 ~&ixj

52 3 PR A0l

(AXY: 2025. 03. 04.)

L R ZMof AMZY
1 (intraoperative OR intra—operative) adj1 radiotherapy.mp. 1507
=7 2 (intraoperative OR intra—operative) adj1 radiation therapy.mp. 924
> 3 intraoperative RT.mp. 58
4 IORT.mp. 1441
=5t 5 OR/1-4 2523

3.1.2 Ovid-Embase 1974 ~3ixj

52 3 PR A0l

(BMY: 2025. 03. 04.)

e o 0] ANz
1 (intraoperative OR intra—operative) adj1 radiotherapy.mp. 3962

=5 2 (intraoperative OR intra—operative) adj1 radiation therapy.mp. 1521
3 intraoperative RT.mp. 100
4 IORT.mp. 2611

=gt 5 OR/1-4 4971

3.1.3 EBM Reviews — Cochrane Central Register of Controlled Trials

(BMY: 2025. 03. 04.)

e o ZM0f Az
1 (intraoperative OR intra—operative) adj1 radiotherapy.mp. 266

=5 2 (intraoperative OR intra—operative) adj1 radiation therapy.mp. 96
3 intraoperative RT.mp. 3
4 IORT.mp. 206

=gt 5 OR/1-4 337

97



NEC

& T YAUX|E-HRRA 02

3.2 =LY CIOJEjH[O] A

(HA: 2025. 03. 04.)

GO[E{tf| 0] A =y A H|2
intraoperative radiotherapy 14
intra—operative radiotherapy 1
advanced search
KoreaMed intraoperative RT 2
IORT 22
A 39
intraoperative radiotherapy 50
intra—operative radiotherapy 7
NDSL intraoperative RT 7 =2
IORT 34
A 98
intraoperative radiotherapy 56
i i intra—operative radiotherapy 11
Eig%ﬂ%ﬁﬁ% intraoperative RT 15 ggfigxl%
IORT 41
A 123

98



4, HISYUAY W U NEZE YA

4.1 HIZE S ot

- RoB
HH(Ref ID)
1M AHESTAE)
g9 HISE Als
Adequate sequence O%8
generation Os2
(RES] HiIEEM M) O ==
. O%2
Allocation concealment O=e
(™A 20) 0 %_ﬂ.}é
Blinding of participants Oue
and personnel g oo
(ST FHOXL, HLALOf Chst 0 S5l
£13) ===
Blinding of outcome O%2
assessment O==2
(Z2-gotol oist =712 O =24
Incomplete outcome O%2
data addressed O=8
(E5E8 ZUKR) O ==
Free of selective O%2
reporting O=8
(e8] 5 1) 0 ==
Other bias : O%2
Cointervention O==2
a2 HEH O =24
LIS
Other bias : Funding S ;‘r_g
(3 2 HE 0 %Ej')é'




NEC 22 5 UAMR|Z-HAM 0|2

— RoBANS ver 2.0

HH(Ref ID)

1MIHESHAL)

9 HIZ3 P AL

O%S
2 HZ 7Ky | DES
WEE

O%g
hR 45 £8
0 =5

O LS
xoa
wEHS O=s
0=

052
L=y O=s
O ==

OJ Lo
g =]
BIte =7t O=s
O ==t

0%
23 2t 08

0=

0%
EoEst ANE | 053
0 =5

OJ Lo
g =]
e Fa 20 O=s
O ==t

100



42 X2x= Y

XE2FEE LM(OH_SIHH7t
AHH(Ref ID)
1M XHETE)
AP S=ZT*
LA
HTEH
A7 |2 off) MIE(HE)
AR BT |2H
ACHA:
- 2ot (25 5)
Med7|z=
A4
HY &7 [
CIPNES- |
HAHH: Ml (Range: )
SIHH(N)
HI W STHEH(N)
=Xzt 9l FHEET|E
ZifHs gatg
ZpHa (ol 128h
AR MU
SAHYH
X2z o
ZATIEH A It p-
Ao s /N /N = 2t P-value
ZAuntHS
- 0|2 ZufH
X2z H|
Z47 Hl_:|/\ E. |7_
EJ—|' T ﬂ/N n/N P-value
Az} F A
TEN-ENS - OIS AMBA(])
NER bz -5
2 P:/all_ue
n M=+SD n M+SD

28

funding

H|Z

* A 1474 71

101



NEC 22 5 UAMR|Z-HAM 0|2

MXIEHE

—_

Nafissi NMY, S. M. Shahriarirad, R. Zangeneh, S.Ghorbani, S. Farazmand, B. Karoobi, M. Mirzaei,
H. R. Postoperative cosmetic outcome of intraoperative radiotherapy in comparison to whole
breast radiotherapy in early stage breast cancer. a retrospective cohort study. BMC Cancer.
2023;23(1):9.

Ciabattoni AG, F.Fastner, G.Cavuto, S.Spera, A.Drago, S.Ziegler, |.Mirri, M. A.Consorti,
R.Sedimayer, F. IOERT versus external beam electrons for boost radiotherapy in stage I/l breast
cancer. 10-year results of a phase Il randomized study. Breast cancer research.
2021;Vol.23(1):46.

Fadavi PN, N.Mahdavi, S. R.Jafarnejadi, B.Javadinia, S. A. Outcome of hypofractionated breast
irradiation and intraoperative electron boost in early breast cancer: A randomized non-inferiority
clinical trial. Cancer Reports. 2021;4(5):e1376.

Hashemi SJ, S.Akbari, M. E.Mirzaei, H.Mahdavi, S. R. Comparison of IORT (Radical and Boost
Dose) and EBRT in Terms of Disease-Free Survival and Overall Survival according to
Demographic, Pathologic, and Biological Factors in Patients with Breast Cancer. International
journal of surgical oncology. 2021:2021:2476527.

Moini NN, N.Babaee, E.Mirzaei, H.Akbari, M. E. Comparing the outcome of boost dose of
intraoperative radiotherapy with electron (IOERT) and low-kV X-ray (IOXRT) and external beam
radiotherapy (EBRT) in breast cancer after neoadjuvant chemotherapy. International Journal of
Cancer Management. 2019;12(8) (no pagination).

Cedolini CB, S.Seriau, L.Londero, A. P.Concina, S.Moretti, E.Padovani, R.Pasqualucci, A.Ceschia,
T.Risaliti, A. Feasibility of concervative breast surgery and intraoperative radiation therapy for early
breast cancer: A single—center, open, non-randomized, prospective pilot study. Oncology Reports.
2014:31(4):1539-46.

Reitsamer RS, F.Kopp, M.Kametriser, G.Menzel, C.Deutschmann, H.Nairz, O.Hitzl, W.Peintinger,
F. The Salzburg concept of intraoperative radiotherapy for breast cancer: Results and
considerations. International Journal of Cancer. 2006;118(11):2882-7.

Reitsamer RP, F.Kopp, M.Menzel, C.Kogelnik, H. D.Sedlmayer, F. Local Recurrence Rates in
Breast Cancer Patients Treated with Intraoperative Electron-Boost Radiotherapy Versus
Postoperative External-Beam Electron-Boost Irradiation: A Sequential Intervention Study.
Strahlentherapie und Onkologie. 2004;180(1):38-44.

—_

Zhang QT, J.Yang, Z.Li, P.Peng, L.Fu, S.Huang, G.Xiong, F.Lu, J. J. Adjuvant chemoradiation plus
intraoperative radiotherapy versus adjuvant chemoradiation alone in patients with locally advanced
rectal cancer. American Journal of Clinical Oncology: Cancer Clinical Trials. 2015;38(1):11-6.

Dubois JBB, E.Richaud, P.Rouanet, P.Becouarn, Y.Mathoulin, P.eacute;lissier, S.Saint-Aubert,
B.Ychou, M. Intra—operative radiotherapy of rectal cancer: results of the French multi-institutional
randomized study. Radiotherapy and oncology. 2011;Vol.98(3):298-303p.

Kienle PA, F.Dueck, M.Abel, U.Treiber, M.Riedl, S. Influence of intraoperative and postoperative
radiotherapy on functional outcome in patients undergoing standard and deep anterior resection
for rectal cancer. Diseases of the Colon and Rectum. 2006;49(5):557-67.

Wiig JNT, K. M.Poulsen, J. P.Olsen, D. R.Giercksky, K. E. Preoperative irradiation and surgery for
recurrent rectal cancer. Will intraoperative radiotherapy (IORT) be of additional benefit? A
prospective study. Radiotherapy and Oncology. 2002;62(2):207-13.

102



ra
rE

MXIEHE

Wiig JNP, J. P.Tveit, K. M.Olsen, D. R.Giercksky, K. E. Intra~operative irradiation (IORT) for
primary advanced and recurrent rectal cancera need for randomised studies. European Journal of
Cancer. 2000;36(7):868-74.

Hashiguchi YS, T.Sakamoto, H.Tanaka, Y.Kazumoto, T.Kato, S.Sakura, M.Fuse, Y.Suda, Y.
Intraoperative irradiation after surgery for locally recurrent rectal cancer. Diseases of the Colon and
Rectum. 1999;42(7):886-95.

Weinstein GDR, T. A.Shumate, C. R.Skibber, J. M.Cleary, K. R.Ajani, J. A.Ota, D. M. Preoperative
infusional chemoradiation and surgery with or without an electron beam intraoperative boost for
advanced primary rectal cancer. International Journal of Radiation Oncology Biology Physics.
1995;32(1):197-204.

00)

Tepper JEW, W. C.Cohen, A. M. Treatment of locally advanced rectal cancer with external beam
radiation, surgical resection, and intraoperative radiation therapy. International Journal of Radiation
Oncology Biology Physics. 1989;16(6):1437-44.

Sekigami YM, T.Fernandez-del Castillo, C.Kontos, F.Qadan, M.Wo, J. Y.Harrison, J.Deshpande,
V.Catalano, O.Lillemoe, K. D.Hong, T. S.Ferrone, C. R. Intraoperative Radiation Mitigates the
Effect of Microscopically Positive Tumor Margins on Survival Among Pancreatic Adenocarcinoma
Patients Treated with Neoadjuvant FOLFIRINOX and Chemoradiation. Annals of Surgical Oncology.
2021;28(8):4592-601.

Yanagi TT, N.Kato, E.Baba, F.Kitase, M.Shimohira, M.Hirozumi, S.Kato, T.Matsuo, Y.Shibamoto, Y.
Clinical outcomes of intraoperative radiotherapy, postoperative radiotherapy, and definitive
radiotherapy for non-metastatic pancreatic cancer. Kurume Medical Journal. 2020;67(4):163-70.

Calvo FAS, C. V.Atahualpa, F.Lozano, M. A.Gomez-Espi, M.Calin, A.Garcia—Alfonso,
P.Gonzalez-Bayon, L.Herranzf, R.Garcia—Sabridob, J. L. Chemoradiation for resected pancreatic
adenocarcinoma with or without intraoperative radiation therapy boost: Long-term outcomes.
Pancreatology. 2013;13(6):576-82.

Showalter TNR, A. S.Rani Anne, P.Rosato, F. E.Rosato, E. L.Andrel, J.Hyslop, T.Xu, X.Berger, A.
C. Does intraoperative radiation therapy improve local tumor control in patients undergoing
pancreaticoduodenectomy for pancreatic adenocarcinoma? A propensity score analysis. Annals of
Surgical Oncology. 2009;16(8):2116-22.

Messick CH, J. M.McGee, M. F.Siegel, C. T.Stellato, T. A.Sanabria, J. R.Kinsella, T. J.Schulak, J. A.
Early experience with intraoperative radiotherapy in patients with resected pancreatic
adenocarcinoma. American Journal of Surgery. 2008;195(3):308-12.

Nakagohri  TK, T.Konishi, M.Takahashi, S.Tanizawa, Y. Clinical results of extended
lymphadenectomy and intraoperative  radiotherapy for  pancreatic  adenocarcinoma.
Hepato—-Gastroenterology. 2007;54(74):564-9.

Reni MP, M. G.Ferreri, A. J. M.Balzano, G.Passoni, P.Cattaneo, G. M.Cordio, S.Scaglietti, U.Zerbi,
A.Ceresoli, G. L.Fiorino, C.Calandrino, R.Staudacher, C.Villa, E.Di Carlo, V. Effect on local control
and survival of electron beam intraoperative irradiation for resectable pancreatic adenocarcinoma.
International Journal of Radiation Oncology Biology Physics. 2001;50(3):651-8.

Ouchi KS, T.Ono, H.Fujiya, T.Kamiyama, Y.Kakugawa, Y.Mikuni, J.Yamanami, H. Palliative
operation for cancer of the head of the pancreas: Significance of pancreaticoduodenectomy and
intraoperative radiation therapy for survival and quality of life. World Journal of Surgery.
1998;22(4):413-7.

Dobelbower RRM, H. W.Khuder, S.Battle, J. A.Herron, L. M.Pawlicki, T. Adjuvant radiation therapy
for pancreatic cancer: A 15-year experience. International Journal of Radiation Oncology Biology
Physics. 1997;39(1):31-7.

10

Di Carlo VZ, A.Balzano, G.Villa, E. Intraoperative and postoperative radiotherapy in pancreatic
cancer. International Journal of Pancreatology. 1997;21(1):53-8.

103



NEC 22 5 UAMR|Z-HAM 0|2

ofe MX|HE
1 Kasperk RK, P.Andreopoulos, D.Schumpelick, V. Intraoperative radiotherapy for pancreatic
carcinoma. British Journal of Surgery. 1995;82(9):1259-61.
Fossati VC, G. M.Zerbi, A.Galli, L.Bordogna, G.Reni, M.Parolini, D.Carlucci, M.Bissi, A.Staudacher,
12 C. The role of intraoperative therapy by electron beam and combination of adjuvant chemotherapy
and external radiotherapy in carcinoma of the pancreas. Tumori. 1995;Vol.81(1):23-31p.
Zerbi AF, V.Parolini, D.Carlucci, M.Balzano, G.Bordogna, G.Staudacher, C.Di Carlo, V.
13 Intraoperative radiation therapy adjuvant to resection in the treatment of pancreatic cancer.
Cancer. 1994;Vol.73(12):2930-5p.
Shibamoto YM, T.Baba, N.Sasai, K.Takahashi, M.Tobe, T.Abe, M. High dose, external beam and
14 intraoperative radiotherapy in the treatment of resectable and unresectable pancreatic cancer.
International Journal of Radiation Oncology Biology Physics. 1990;19(3):605-11.
15 Hiraoka T. Extended radical resection of cancer of the pancreas with intraoperative radiotherapy.

Bailliere's Clinical Gastroenterology. 1990;4(4):985-93.

104



NEC/\ a=znoza7u

graial 2025, 12. 31.

wao! of X Ef

W HERUORHTE

0] M2 SITE7IORTL0| AQHO| ULLICH
SIREIZIOROITRIO| 501 50| HRIHQI BHO

AMEBIAL TS =+~ GiE U

ISBN : 979-11-7337-114-1



	수술 중 방사선치료 [전자선 이용]
	개요
	1. 평가배경
	1.1 평가대상 의료기술 개요
	1.1.1 수술 중 방사선치료
	1.1.2 소요장비

	1.2 국내외 보험 및 행위등재 현황
	1.2.1 국내 보험등재 현황
	1.2.2 국내 해당 기술 이용현황
	1.2.3 국외 보험 및 행위등재 현황

	1.3 질병특성 
	1.3.1 고형암
	1.3.1.1 유방암
	1.3.1.2 직장암
	1.3.1.3 췌장암
	1.3.1.4 두경부암
	1.3.1.5 부인과암
	1.3.1.6 사지 육종


	1.4 현존하는 의료기술
	1.4.1 외부방사선치료
	1.4.2 근접방사선치료

	1.5 관련 교과서 및 가이드라인
	1.5.1 관련 교과서
	1.5.2 관련 가이드라인
	1.5.2.1 유방암
	1.5.2.2 직장암
	1.5.2.3 췌장암


	1.6 체계적 문헌고찰 및 일차연구
	1.7 기존 의료기술평가

	2. 평가목적
	1. 체계적 문헌고찰 
	1.1 개요
	1.2 핵심질문
	1.3 연구검색
	1.3.1 국외
	1.3.2 국내
	1.3.3 검색 기간 및 출판 언어
	1.3.4 수기검색

	1.4 연구선정
	1.5 비뚤림위험 평가
	1.6 자료추출
	1.7 자료합성
	1.8 근거수준 평가

	2. 권고등급 결정
	1. 연구선정 결과
	1.1 연구선정 개요

	2. 유방암
	2.1 선택연구 특성
	2.2 비뚤림위험 평가결과 
	2.2.1 무작위 배정비교 임상시험
	2.2.2 비무작위 배정비교 임상시험

	2.3 안전성
	2.3.1 추가치료
	2.3.1.1 수술+IORT+EBRT vs. 수술+EBRT

	2.3.2 수술 중 방사선치료 간 비교
	2.3.2.1 수술+IORT+EBRT vs. 수술+IORT X선+EBRT


	2.4 효과성
	2.4.1 추가치료
	2.4.1.1 수술+ IORT+EBRT vs. 수술+EBRT

	2.4.2 수술 중 방사선치료 간 비교
	2.4.2.1 수술+IORT+EBRT vs. 수술+IORT X선+EBRT


	2.5 GRADE 근거수준 평가
	2.5.1 GRADE를 위한 결과변수의 중요도 결정
	2.5.2 GRADE 근거수준 평가


	3. 직장암
	3.1 선택연구 특성
	3.2 비뚤림위험 평가결과 
	3.2.1 무작위 배정비교 임상시험
	3.2.2 비무작위 배정비교 임상시험

	3.3 안전성
	3.3.1 추가치료 
	3.3.1.1 수술+IORT vs. 수술
	3.3.1.2 수술+IORT+EBRT vs. 수술+EBRT

	3.3.2 수술의 보조 방사선치료법 간 비교
	3.3.2.1 수술+IORT vs. 수술+EBRT


	3.4 효과성
	3.4.1 추가치료 비교
	3.4.1.1 수술+IORT vs. 수술
	3.4.1.2 수술+IORT+EBRT vs. 수술+EBRT

	3.4.2 수술의 보조 방사선치료법 간 비교
	3.4.2.1 수술+IORT vs. 수술+EBRT


	3.5 GRADE 근거수준 평가
	3.5.1 GRADE 근거수준 평가


	4. 췌장암
	4.1 선택연구 특성
	4.2 비뚤림위험 평가결과
	4.2.1 비무작위 배정비교 임상시험

	4.3 안전성
	4.3.1 추가치료 
	4.3.1.1 수술+IORT vs. 수술
	4.3.1.2 수술+IORT+EBRT vs. 수술+EBRT

	4.3.2 수술의 보조 방사선치료법 간 비교
	4.3.2.1 수술+IORT vs. 수술+EBRT


	4.4 효과성
	4.4.1 추가치료
	4.4.1.1 수술+IORT vs. 수술
	4.4.1.2 수술+IORT+EBRT vs. 수술+EBRT

	4.4.2 수술의 보조 방사선치료법 간 비교
	4.4.2.1 수술+IORT vs. 수술+EBRT


	4.5 GRADE 근거수준 평가
	4.5.1 GRADE 근거수준 평가


	5. 두경부암
	6. 부인과암
	7. 사지 육종
	1. 평가결과 요약
	1.1 유방암
	1.2 직장암
	1.3 췌장암
	1.4 두경부암
	1.5 부인과암
	1.6 사지 육종

	2. 결론 
	1. 의료기술재평가위원회
	1.1 2025년 제1차 의료기술재평가위원회
	1.2 2025년 제8차 의료기술재평가위원회

	2. 소위원회
	2.1 제1차 소위원회
	2.2 제2차 소위원회
	2.3 제3차 소위원회
	2.4 제4차 소위원회(서면)

	3. 문헌검색현황 
	3.1 국외 데이터베이스
	3.1.1 Ovid MEDLINE(R) 1946 ~현재
	3.1.2 Ovid-Embase 1974 ~현재
	3.1.3 EBM Reviews - Cochrane Central Register of Controlled Trials 

	3.2 국내 데이터베이스

	4. 비뚤림위험 평가 및 자료추출 양식
	4.1 비뚤림위험 평가
	4.2 자료추출 양식

	5. 최종선택연구





