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Abstract ; Intraoperative cell salvage (1I0CS) has been widely applied as an important blood conservation measure in
surgical operations. However, there is currently a lack of clinical practice guidelines for the implementation of IOCS in pa-
tients with malignant tumors. This report aims to provide clinicians with recommendations on the use of IOCS in patients with
malignant tumors based on the review and assessment of the existed evidence. Data were derived from databases such as
PubMed, Embase, the Cochrane Library and Wanfang. The guideline development team formulated recommendations based
on the quality of evidence, balance of benefits and harms, patient preferences, and health economic assessments. This study
constructed seven major clinical questions. The main conclusions of this guideline are as follows: 1) Compared with no peri-
operative allogeneic blood transfusion (NPABT) , perioperative allogeneic blood transfusion (PABT) leads to a more unfa-
vorable prognosis in cancer patients ( Recommended) ; 2) Compared with the transfusion of allogeneic blood or no transfu-
sion, TIOCS does not lead to a more unfavorable prognosis in cancer patients ( Recommended) ; 3) The implementation of
IOCS in cancer patients is economically feasible ( Recommended) ; 4) Leukocyte depletion filters ( LDF) should be used
when implementing IOCS in cancer patients ( Strongly Recommended) ; 5) Irradiation treatment of autologous blood to be
reinfused can be used when implementing TOCS in cancer patients ( Recommended) ; 6) A careful assessment of the condi-
tion of cancer patients ( meeting indications and excluding contraindications) should be conducted before implementing IOCS
(Strongly Recommended ) ; 7) Informed consent from cancer patients should be obtained when implementing IOCS, with a
thorough pre-assessment of the patient’s condition and the likelihood of blood loss, adherence to standardized internally audited
management procedures, meeting corresponding conditions, and obtaining corresponding qualifications ( Recommended ). In
brief, current evidence indicates that IOCS can be implemented for some malignant tumor patients who need allogeneic blood
transfusion after physician full evaluation, and LDF or irradiation should be used during the implementation process.

Key words : intraoperative cell salvage (IOCS) ; autologous transfusion; malignant tumor; surgery; guidelines
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BASIIF T, Je8h K 34 185 BB TFAREE LA
TR, Sl 3G TG % (OR: 2. 99,95% CI.
1.95~4.59,P<0. 001, I° = 86% ) , Uk 43 B A0 X
Faddt; 25 B4R PABT BHH F AR B E ARG IRG 0
FERE R BeAbh, Sk [ 12 3% BT A 0 g o f Al
A IR £ ) (R E BE 2 B, PABT J& AR 5 B
fa i 3R, PABT 5 8% 4 P JF & i AH G (OR:
1.90,95% CI:1.60~2.26,P<0.001)"*"
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BWEAE  ImRET S ARSI S i oR 4 SRR
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St TOCS /N 23 38 10 20 v b 9 B8 35 10 o i ] e %6
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EHE B4 (UEE 5—9)

IEHE S AT Boh R R A S 6 9 4
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WG RS VIBRAE 25 Floie AR oh , FAREAL 91%
~ 93% P L8 A A Hh RS T 28] i ogg 4 0 HL
10CS T BEF B 5 | AJEI RS 4 ( CTCs ) 35 hn ik
AT RS AL 2 PR A e P g R0 35 v g FH 1Y
FEJEE, 1975 4, Butler 55 KR T 1 WX T
1 4 BB RIBIRSE 12 58 3 DR il g 7 i U1 ok AR w4252
T10CS FA (HHAE 4 JHISFET FEF N, &4
ifr9EE A4 6L P 1 AR I YR D T RE B0 T AR BET
Dale %' 5 Lane' ™ 3 i 1A 41 52 56 75 37 A 3 bk
20 P v XURSS | 48 M 20 20 80 AFRAR I I A .
VA% T RE BA A 988 40 i, 5 7 e i 5 B0 Ak e
#. Hansen %V BT T 61 91 R G &6 15 B 0 IR
BF AR Bk SR A MR 1 2 TR R
515 B RS TR B EXT L, RIMEE s, R
w0 I Y A 1% gl A0 B L A G 1R I
R INRE ST, X BERIIMIE ST 45 A T, EE TR
Ji R 2 A 2 3K S 3 T % A Ml o B R K R 2 R
R, AT — 25 3, s - R 1 iy 2% 0k A i
ey (18

SIARR, R 4T B — L i 58 K & B 10CS
S BTG R I 8 2 A ks A R 2tk —
RGN IR R R R G AR T A &
R R RS B T A SR R R AR )
(), SRR G & e, Beged A K T AP I
T BRI A =5 Gy oy 22 114 10k 38, JHL Hp A 45 X 42 ik
BB R 41 A K A R R S DR R
R AN SRR A G ERR G, i85 B I 3R
TR IE 1) 20 M TR 32 A, AR G PR mT G 00 1 17
RS

Kumar 25 O BF58 & B, B 525 10CS H AR 1M
2LV B0 e, CTCs $50i BH i sk /D, ] 4% Jirb 98 240
Mk 215, RN es il U . Karczewski 26 fF 5T
FA, Zend [ R o 0 i 2 A B O ) PR
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YL 23 2 BN Ear B A, BT A T4 0 ek 7 A e 34 3
TEAFR MU e s 240 it HL A B e, T
ZHBRET B A o [ 2 R 1T, A R S o R AT
T2 AT R R A Ty eI T 21 240 it EL A AR T
REAS AR GF DR AF Tk 32 Hy 2 Bl i LA B 19y
PELAE Y, A2 AR L TR 0 A 2 Sl

AT, vk b R A B I T AR AR
CTCs, Hi# H CTCs My & Al fig = T 10CS 9 6
H1Y) CTCs 5 B RAT a9 i 8 4 i A 38, 8 5
it Jeg 20 23 bl 3k 100 J5 AN 4 A BT R
CTCs FITTECR & Fipaa g 2R R 9 1 4 301 i A
BRZER . Gaforio 5™ 45 T CTCs 1F 10% ~
60% T % ny 1 —I D21 AR i & 2 B, 7Eik
30% H9 ) T1—T2 P B i KB T CTCs, $2
TNTE SR L R ) R 0T LA B CTC Rk
B RS CTC 5 THEHL, (48 K 250 CTC Bl
SR B3 I B TE B A0 A RS e b, 70K 5L AT RE
R T AR AR S e R PRSI 2 4 e B g
HERZ BRI ) B A I CTCs 147
TS R JCE JE A A7 2R R A A7 R B 4 ST 1 TR
FUO BRI —BERF ST R B, CTCs $i i 5 FL IR IR |
RS RRIER |l 988 0 25 B P 98 5 s i B WA I 3 K
R B B 2 I RV AR s T
AR g B MR I CTCs YR, T A Bk
BB SYEINIE 2 Rk SRR R L] E
XU CTC A B A B4 Ja I e 7, sk =
TOEAEE R SR, HET A I PR 5T IR 48 19 3 A7 & 30
10CS 3 i &2 & s # 5%% IR, b &
FH AL 10CS A S8R

EE 6 S5ASC 10CS A e, ek g
i T0CS A2 g &2 %2 % (2a)

2024 4F 1 TR GLRIR A 12 W55 3895 [
1 704 4 HCC JE A7 LT HilH) 1Y #: 32 10CS 13,
R as R B ow , A RS2 10CS 41 e, #: 5% 10CS
M % HR A 0.87(95% CI.0.60~1.27,P>
0.05) , iF4ME B4 OR 4 0. 64(95% CI:0. 30
~1.36,P>0.05) . WF5E42E s [A) R 5L 10CS Hh#L,
JifreE £ S TOCS AN 218 fin g S5 3 iR RE 52 &
U 2022 4 53 1 RGLERMIA T 34 WL
PERFSE (LFE 25 28 2, gl 1 s | B A s
RN NI RN RN 23N RN E g i
JiEg A7 8 503 44 32 i A4, Hrf 3 161 £
JEHEZ 10CS RPN ) L 45 R B, 5 ARk il &
B A I A8 3 A L, T TOCS By iiE &2 & R

W A% (OR 0. 76,95% C1.0.64~0.90)

J3AN 1 T T ) 4553 UG BE 43 B 95 9 TS F
RN A3 E 1,35 4R/, 10CS ATk 10CS 2 (1]
f) HCC B & F 22 5% (HR: 2. 64,95% CI.0. 28 ~
25.30;P>0.05) ') 2018 4E (1) 1 T 2 Gp £ A 0] i
T HCC BAE A B A5 i A0 5 445 i 5 b 4 BA
G, g A 8 TASIBFFEH Y 1 175 BIERE, 7300k
A A% I 41 (ABT 41) AR @ M it 4 (3F ABT
), 2 4ilE) RFS Jol F M2 7 (RR: 1. 18,95%
CI.1.03~1.36,°=43.8%) ,(BIETPAN e B & H
R (BRI &2 2 1 RR:0. 85,95% C1.0. 71 ~
1.02,7=0.0%) ™", AR A T E S A 2
R HCC B e 2 & R, JFIEBT T A k4
i AE e T AR P i e ek HARIG RAS PR A 5
— BRI 2Z 10CS H3 A 52 HABIE 2 i 1)
B Z RIFEREIE R R T A 2257 0

IEYE 7 5Lt 10CS M o B8 5 ok e
10CS BAE AT FA S EAR(2a) .

2023 4F, 1 TP5 K 27 A WL A 5T 0 i R
PR GLRR AT 45 R BoR  FEH: 52 10CS IR IT
FIAAH H 10CS B # Z [0, JET- % (OR . 0. 95,95%
CI:0.71~1.27) # LOS(WMD:0. 07 d,95% CI.
-0.63~0.48) L2 5H (P>0.05)" Wiz /i 1 W
AMEBFSE 3 Hr Bos , 485 1.1 DU (10CS 4H 26 1],
4l 10CS 41 26 f]) , Cox b B KBS 43 A1 7 2 4L 1)
YET- KA L (HR ;1. 26,95% CI:0.52~3.05;P>
0.05) ), 2018 4F, 1 ARG A P7AL T A
T B PRSI X HCC (B3 K2, iz kg A 8
WAF g i iy 1 175 il 3, R4 2R B,
ABT A AE VAL FE T2 B A B2 i 3 (BET- % HR.
0.80,95% CI1:0.58~1.11,I"=0.0%) , LA N i
920 10CS AL HOC S FET- 55

EHE 8 HARSLE 10CS A EL, 3L 10CS A4
REAR g J 3 AR AR R A AR (2a)

2023 4F, 1 AR GEVETFM A A T 12 W 5200
Ko 1704 24 40 A gea DA I A 30 1R 9 4232 10CS
B, PR R BN, AR S 10CS 41 i, #
% 10CS 44 0S 4 HR 4 0. 86(95% CI.0.66~1. 13,
P>0.05) ; BFR LR, [A] R 520 10CS b, S it
10CS A2 FEAR i g H 3 i A A7 Y 4R 1
TGt TR A AT R A Meta 20 BT A 21 10 UL %<
PR B« TR RS2 T0CS 41 Heds, $:5Z 10CS 41
) OS.DFS JG i #2555 (HR . 1. 12,95% CI.0.75
~1.68,P=0.59,*=0%;HR:0.93,95% CI.0.57~
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B e R I R AE R R (2a)
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5 R A AR AE B AR AR L, TOCS FEAR T BUAS
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T AR v S A A i 1% - Sk Y9 7 i 0 AH G I K 1)
KA 1998 AR 1 T[] Bk A AT PG T i A
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0.027%(5/18 506) , 17 [F] Fh 55 A% IfiL Y8 A% 43 F4) i I
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VA IS O A AU N, T TOCS A I 35 A 5 [ b
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FEURENTE L ABO IR G g i | 20 R SR P 5 i
PRSI SN 8RN S A SR 2 B A
oAb AE 08 I S8 | R I R I
ML R SRR LA B BRI A A A5 e 7
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2 K

EEEW 7RG B TSt 10CS fE4
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BEWEE 5 AR 10CS J5 EAH, 76k
iR £ R S TOCS /b 1 R 3 TR R S i i v
i (2a) , A INAEBERT E] (2a) , FF H W E AT
TRH (2a) 5 B S0 TOCS Y 2 JE ALK M1 35 4f
(2b), H5ASE 10CS 7 EAH L, 5L 10CS 7 %
NG TEAL G E IR BB B TS (2¢) o DI B £y
AR T i gg 8 rh St 10CS 7 RIEL
o AT,

EHE B4 (IEfE 10—13)

iEHE 10 5 RSC0 10CS A7 E, 52 10CS &
I T MR R S AR I A (2a)

2023 4F, 1 ARG L3R 9 21 T £ M F 5%
(n=3433) , 14 10CS XFF M AV B F R B &
2T AN M S T SR ST R, 25 R oK FE RS A
H1 10CS 5[] Ffr 55 4% 21 40 e 4 10 98 20 #H 56 (WMD
-1.81,95% CI.-0.40~-3.22),P=0.01,1" =
86% )", 2007 4F, 1 TR g H 3 A BA S 5T 3k
FIf o 10CS B 1] DhAE 2 KA Ll 5
BE R IR 45 R oK, TE 207 44
P2 B 115 44(55. 6% ) BREFEHLS I
A LUE 3 10CS 9800 Rl b SR LT AN 5 28, 76X
115 Z B E | HA 75, 7% /) 838 0 2 i vE 140
YL, BTN, 5 B AT 3E i TOCS 58 42 ik
Gl 1 [FIFh AR LA ML, I 58 W] S A 4 R e L
[ETE /T R

EHE 11 5OR520E 10CS A E, 52t 10CS A
SIHE G g B A B 1] (2a)

2007 4F, 1 R GEYEPEM A A T 12 Wi 5800
Ko 1704 4 T 200 it g Jer o7 JEF A% A 30 18] 4422 % 10CS
B, D4R BN, RIS 10CS 41 i, #
% 10CS 20 LOS By MD 4:2.00 d(95% CI.-9.20~
13.20,P=0.73) ™ 2022 4,1 Wi & S &5 R A 5%
7R TEHAZ 10CS MBHAYT MR MEH] 10CS 1834
Z I8, LOS(MD:-0.07 d,95% CI.-0.63~0.48) ¥
HEF WA, B TR G LER B R LAY 2
L B5A 1 W#FFE(N=125) &R 10CS 44 A9 LOS
A (5.8+1.6 dus 7.7+2.1 d,P<0.05) ")

iE#E 12 5 RS 10CS A EL, 52 10CS &
AR TR B AT (2b) .

2021 4F | 1 W5 A% 241 151 v 20 ik J88 F R
10CS PJTRUCRINA R #5 . TEMASRL S J7 10,241 %4
BE P ALAE R 45 189 BROTIE T A R B I R &8, i
[ o S A L AE 3% 13 797 BROT, %WFITIA M AE$
ZRITF AR A 2L 30 kg 3 v St 10CS M
B AT, EEFE R R 10CS SEHE R AR (A 8 1)
SERL) 7, 2013 4F, 1 WFSY R, 78 LR E AT
BRT AT 520 10CS (U H 2 BE S5 i) 7T
BOR N M AE T O, H B T 0 AR K
#7201 4F 1 W ST ARGE T 124 R 1k fe Kl
IREEAS O 58 A R 3217 TOCS B MAS L 2S , 1% A
FEIEAL M T 12 KEBE B X I A R G 5
AR BRI R LT 2 AR, AERF ST Sk T T
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LIYAARE A 100 mL, WM B4 R 5 10CS
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351 U ZL40HE, (e 670 J5 360, FOBRNME [Pt
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REAR T BT AR iR E H A4 U RhD PHMES:
TRLLAN LA 20 430 J6,2 U N 660 JT ({34
W 22 SCRC I PRA7 A 145 9% ) 5 1 [0CS — kP
FERT AR B A0y 1 300 T4 A, HAH, Y
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M, >80% M Z it B IR E S5 &AM H A k45 ik
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FHOCHE (KBS FAR) , (E AT 58 DR [] ol S
i ISR AT A ARER 2R . 1997 4R 1 TbEST
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PEVE AR5 (10 ELIEUEYE
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B YRTEIE FEE £ 2k A HCC T
B | B B0 RN RS LA K i PR AR G M b
Jei . WEE KB, LDF 684G 20 25 B Mg 40 i (2a)
LDF 238 i B e FLAR A I g A, 41 FH 400 i A
255 B 20 A A5 A R A B A L D L 2T
YA iR SFRERS A, 5 3 8 LDF R BAT
20 M BREVE R, BRI e %) 1 400 i 2 B3 3 4 v )
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B R e A S 240
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FW] LDF Z2 B i 78 40 A 3550 238 37 Aok 9o 400 e A L
LDF LA 7 oy 55 2R B9 52 0, LDF 52 3 A
BB TG 5¢ 4 25 5% s 40 e, v AR w3 ARt [l i A
LDF b 958 AT 5 25098 41 i AS 5 2 sz 3, (o H e
W, AWFIEAR 1, ok B 10CS 5 iR 40 i A K ]
B8 AT ST B E 6 85 BT T A 2 A A5 3R Il
IRAFGEES SR B, S LDF A He, /] LDF i
TE AR R E B R RIS T AR 25 (2a) o BRAM, fff
FH TOCS-LDF ¥ 32 5 /0 S04 i i i) mT fi 2k db 25 A
K(2a), P, g B2 St 10CS 1 LDF, LA
FN U ERUN IR ER ] T

IEHR B4 (IEYE 14—16)

iEHE 14 LDF HEAT R0 % AR i b s 4
Jfi(2a)

Jieg F 3T St TOCS /Y57 1 NG R 2 RE &
AR R A B AT R, Bl A T0CS
e R BR M, BF9E 7N, 28 10CS 338 J5 45 ]
MR AR Hh RS I 1 e 4 6, by LA 5 3 R OR
LDF 338 , LAV 55 ik 922 200 6, I A1 T 9o 240 e 1) A 1)
PUBGSEST 2021 4, 1 RF 2018 4F 2 H—2019 4
4 A% LT IRIT B I RTIEER 9T, R&E T8
{61 Li e 6l N2 31187 e N 2 7 G o N =)
20N, JT i iR g L SE TR N . IXIF 5T 3R
W], HCC 83 55t 10CS {fi F} LDF AT REARE B 5| A
g A A %) XU 1200 2017 4F 1 SHAF ST A 0 i oe
1 10CS S B #E 47 H 240 M 0%, 25 3R oR, Ko
HCT 116 Mg du e ve ikl firh 2% i i85 JLF
SE4EBRS ) 2016 4 Kumar 25 R FH A 5t
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R B A L2 K 50 151 H 35 0 340 1M 8 P %) P ogg
AL, ARG A I 8 R Ao 308 ot 8 e B A A 38 R
I B G M, SR WIAE R A R TR h 10CS
HXG LDF e 08 47 2500 BR A6 2 1008 H 7 i g8 4
AN, Z IS AIUESE , {f ] LDF U8 i 58 A %0E bR
I A PR A

IEHE 15 AR A Rk sk LDF i3 38 )5 1)
5% BA i Jed A A EL A BB BE T (2b) o

2016 4F-, Kumar A0TSR LB FR b T
13 GBS TR B 10CS (Bl ak i 38 J5 191
I3 P AR B A A T 9E AT B AR T B L, 25 SRR
AH . M TRD S a3 I IR ot 9% H 48 A s A e 2 15
AT B IRE 20 B e | 3 B R R 3 g = i, AT
WA IR BB RAS R BRI A T35 0 b 20 i, %
HEAEHIBE I MIE AN, Karczewski 251 iy HIF
gL, FARWIAERAE M ML A 50%—68% K iR
YL 10CS e (F I RIE B RS I R 58 ) 3 8
Je 2 B ARG, AN Mt R BN TE AR 244003
FEU T 8 A5 A P AT U A M R A= B . FR
AT FUEE T B A A o A AR il [T sl LDF it
R 5 BA IR 20 AN LA R A g

IEHE 16 R AL UE Hege, [ LDF i A 15
BEMAAE ) A 3k 2% (2a) , BE4h, 10CS-LDF
PR ol FH 55 () S5 A L i 1 T e AR A1 8 2 A
K(2a),

2022 4F 1 TRZEZL IO T 12 %7 LT 1Y
HCC BE TP 10CS WF5T, H3h K& 2 253 1% 1
(10CS 4H 1 374 9], 4F 10CS 4 879 4] . W.2H /> Hr
SESR R 0 LDF 260 5 4EF0 7 4R 89 g 5 kR
FETEZE S (OR:0.73;95% C1:0.55~0.96;P<0.05;
OR:0.65,95% CI.0.55~0.97,P<0.05) ,{# ] LDF
HE K R A, i H Al 41 b A &P
ST T, S 1 TS AR AT RGN 34 TSRk
5T (10CS 41 850 i, 4 10CS 41 2 311 fi]) , #F 5%
AT 2 4B E M R R, S5 BoR, 5K
I £8 2 B8 S AR B i AR E R B, SIS 10CS 1 e iR
HIE S LDF, HomiE & & KUK 354 T A1
(OR:0.76,95% C1.0.64~0.90), 2017 4,1 Wit
JEHL B T 10CS-LDF 7E MSTS & 1Y il A 81 25
(10CS-LDF 54 63 fi,4E 10CS-LDF X} 8 113 ) ,
45321, 10CS-LDF #y i H1 -5 S 4 1 8 i 1t 14 7T
AEE R A 5 & 40 ¢ (OR = 0. 407, P<0. 05), H
I0CS-LDF 21811 LOS 45 %5 1 3.76 d(P<0.05)
1M 2 4B AT A EARR I R kAR T

25 (P>0.05)"

BRSSO TOCS S 75 nl fifi FH 4 2k
HE Gt A FL A [ i 1 1 A 00

EERR M B S 10CS AT R A4
1 WESFRr L 1 A i ( HRSS 3) 4E . 25~ 50 Gy) (B
P ERE)

B M R AR (X Sk y
SR BEATSCICTE PR ot b 3 4, ELR S i 4141
MR TIRE (La) ; HELE R 4R 59 70 538 5k 25~ 50 Gy
(la) . SAE R R B il AR L, {6 FH R G mT i
HBE M B TS (4e) . 5 LDF HHLE, £8 1R
T LT B B AT I P A (R 454 F O e R
STt 10CS fiff R FRA AT LAE AR s r . HM
BLHI bk Uk, SR F LDF 33 38 25 ) 32 I 98 240 Jifd 67 o
P K TDF FLAR 45 PR 28 (R 52 1) i 46 R A AR 5ik 1) K
TEZIRINEE T, I T 22 4, A, R BRIE P 2%
KA TOCS B I3+ vT A 78 e AR, Hh It
TR /NN A T8 S P AT 1Y e A5 AU i g A
#E L 10CS BG4 AR R EE K, [RIR, 78
FRIRTE 52 T, I A8 3 52t 10CS m] LB & 1 ]
LDF U A8 DA 5 2 4, (AR BBt 77 e A F
I, FERTER BTN RS,

UEHE S 45 (kY 17—19)

IEHE 17 G BERT DA RCK IS B AR i ko 20
Jit, AT 4N DI 6E (1a)

R AR i — M y PR X I 2 K2
PR R] 8 BERE A, IO A AZ A i Jr =R L, 7
B35 (R8N T a3 v o R 5 20 A
B IR X S Tl B E S ER T
VBT K Fh 3 0 TR VR, B405 A A A0 e 1
DNA , i HAE A G RE 7, SR R THBR CTCs Ay R B 4L
REHEL

B[R LR A bR e 2R 51 25 (BCSH) fin ifL TAE 4148
R I 5 F 45 1 . RBC 76 R4E )5 14 d Nl F
Irim IR R RS 20 T AR AE 14 d, BIGPE TG B
P RBC 4 vy SHR RIS R4S ISR
PR T A0 SIE K T FAEG, (R 1ML IS RBC [ R A4T5 K
T fRFRAE(75% ) . RBC Zead vy SHEEAT X SRR
HEUS , 2060 P B0 2 s 1 b, 6 400 i A0 4 B oK
SP-3 AEL R v AT e s B A R LR
23 A e B INLRE B XU, % R RBC 7R fif A7 3 72
U S ML AR KPR 38 e, (TR R e W] 57
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