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[ Abstract] With the application of robot-assisted technology in esophageal surgery, the number of domestic
centers carrying out robot-assisted esophagectomy in China has gradually increased, and the feasibility and safety
of robot-assisted esophagectomy have also been confirmed by the continuously updated research. For the standard
application and development of this surgical procedure, the Committee of Esophageal Cancer in China Anticancer
Association has developed this expert consensus based on the “Chinese Clinical Expert Recommendations for
Robot-assisted Esophagectomy (2019 edition)” in 2019, further combined with newly published literature from
China and abroad, and the surgical treatment principles of esophageal cancer and standardized techniques for
minimally invasive operation, so as to guide the standard application of robot-assisted technology in minimally
invasive esophagectomy in China.
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excision, TME) & B Wk FAY, £
LR AEFEN REA SN — N EEH AT U
EEKR, A REAR &% 54 E N2
BRI B, RARER R E R &% HEw
g, ., KEFMEHLL., BWEASZEHD
BTMEZARA THEREHS TREEM LA,
FRVIERPEEH T LHETMET ¥ . M
AR HRCEFIRE, W, HW S TR
B 5 M A T 4 R T TMEZE B8 B 3 45 4 7 T oy
BT B AR B AT 1401 B B 5 B
TEEMHBRABEF R, THHEHE AN, TMEA
5ETMEAFOSEMEE X EGR LR E £ 7,
BTMEA MW EE XX B FRTETMEL (23% vs.
43.4%, P=0.011) , %7 ETME4 4 & #f 2
Sk FEM (2.3% vs. 11.3%, P=0.026) ",
E W F Al A BT 4 I & & X TME 2 4 TME
AEERIFETAEEZXHHATEBT SN, 0F
B THMUEER, WAMAREIEOSE (70.7%
vs. 65.1%, P=0.141) f1 )5 £ ## (disease-free
survival, DFS) #F (66.9% vs. 60.2%, P=0.101)
MY, ETMEAREEHRNIFELRFE ERK
(0.8% vs. 3.6%, P=0.033) ; fEpT3~4all] B #
B, TMEZ M % THETMEL 3£ 0S%E . DFSE

FHERALRERT, BT EBEFRELHT
A E B B HEAT MBI TME S E TME#y
AR Jg & K X (postoperative failure patterns)
ZHmICETSAEE, TMEAEZ N RABE L
F (5.5% vs. 12.6%, P=0.018) 1 it 4 H % #
X AT H (10.9% vs. 31.7%, P<<0.001) £ F1kT
FTMEA, REKMAEFERENFEH AL TTME
AWSEAFERRKE (HEELMEMNERH
FHMXATWAAESE) KTETMEL (3.3% vs.
17.1%, P=0.026) , % HZ 44 8 FFTME=
SEAFERAMETGH R IFRTEE X (HR=
4110, 95%CI: 1.047~16.135, P=0.043) !,
EXREEARBE RE, ¥ THEERHL
FEEMARRENhEFESL W), #FEIE
SIREEREEEMSEETHREERLETTY B
SEVBRARGESHRELEFEAHET. &
m, B AAEEA AT REHTHEEN R
MM GERIOARERRNREFTEKXF RO
ERMERFRER, WEEREABNRCE MR
THREGREERE R, —AEAS PO AR
A AR 0T T 2 26910 & & B AR BT R
fl, 2B BLCEAERLARNEZR, WEREN
BHMERTHSERYANSEFOSE (57.7% vs.
48.7%, P=0.0078) . DFS%F (50.9% vs. 41.0%,
P=0.0297) ot BHEFMHELERF (cause—specific
survival, CSS) & (62.2% vs. 55.3%, P=0.0473)
PEFET; WAHNEEAXTEEZR, 2K
FENMBRANDOTRBERFRTHRERTA
(19.0% vs. 26.2%, P=0.0021) "', 5y [ &,
BH—METHEAREERE LA RIT R AN E B
R OCEITANL2 23701 ) EREXVSE TR
HAFERERCEBREETGRAE BF NKBH
B, Bl SEhARA EHBENEREETT
B SR G4 (499 vs. 4214, P=0.0024) ", ik,
Sh, B AR #F Oshikiri 2 "0F 5 1k 18 g 5 4 1 I Ao
B S &R G A MSHFOSHE | DESEFMCSSE £ 7 L
GWWFEX; BMBE R4 R ELERPEMN
HRMWERENREFRESTHSERE 4,
Yoshida % 7" th 3 3t g 5 4 V7 B 41 Bl 36 %k B 45 0% A
WHBEESTHESERETA, EWHANSHFEOSELE
B, HMSEMHRANFAGENEL, A+ dHm
E ¥ %, K J&Clavien-Dindoo % =1 & th K 5 3
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KEBRMBHAAEREEFGTHSERYEA; %
HEMMERE R, M58 RN LIEN
MAITEEZ. HEAFHRHUAERZETHA,
B G &R REMEREMAEZT, 2FHEE
B Bt R A A A R A A B s T R,

NBBAFAZREREAEANERNE . &
WHMBERERENER, A TEFTRE
CARBEN RIS ENRE, EaELREN
MRt Wk M E ARG MR Z B RSB MBI EF
. ETHZWMEETRAULEEFERTNG
ERAE, TRAATEEETEEEREAH
AR S

EEER-1: IBEAFAZREH AL H
BTEFMTREEL2RET R, BELREN
PRk E AR E, EEGETFRAYAEFRK
HANARBERIN L P AT E M B BB R 4
RIEE (FHEF: 92.86%; HERE: BIEHF) o

EHEEN-2: RAEMK TH 5B i F 4 4
TRMEEN R, MEEVREATREE S0
MEEFABKE, CEHWALENEAEE, F
HETwhE Rl B REE, HETHMIK
MEFREMEERF N (BEE: 96.43%;
FRE REH)

BEFRBERRAREF R ELE

RAEHW % A MA AT M B 2 5L, st
G S MIE, HHRAEWHE FEXKAAEE
KRN EEED, BRFHFLENR, BF2
BmA ot KERAG . ERE M E R W E
XNEHRWEER, —FEELNETANISTH K
2 9831 % (RAE#1 4187, 1% 4% % % B) MIE
415140 , A MERE THEFARE . K
&, FEREE., KJE30/90KJF L E . ROV
FEEFAYERZRALRITFEN, ATRAE
21 My B P 4E (23.35 vs. 21,984, P=0.04) .
MM E 4 (9.05 vs. 7.75%, P=0.02) 17 M%
WA ZEFME L (1.74 vs. 1.344, P<0.001) ¥
AREBLET THAESEMBMIEL, KB MWK
KEZFE (9.61% vs. 14.74%, OR=0.73, 95%CI:
0.58~0.93, P=0.01) E{&"™, EmHEE, 5—
T N13TAE %5 4E1 7490 4% (RAE4186611, 1%

G BIMIE4I883%]) W E XN ERL T,
RAEA Bt % & % BAMIE4L th B KM E 4 [ Mo
M H ¥ %= (weighted mean difference, WMD) =
1.985, 95%CI: 0.448~3.523, P=0.011] . }&
kB4 (WMD=1.686, 95%CI: 0.420~2.951,
P=0.009) FrHE R 2 F 3 E 4 (WMD=0.729,
95%CI: 0.348~1.109, P<<0.001) &% B # 51,
EWRER, ZREESNERRIHER TH R E
4 By MIE, RAE® R J5 it 38 I K JE 3 % & &
FEARDY, - LE T 9T M T B K Y
AT ERKVIRAEE BK T3 3F K E 7 @ 8 # 1t
FH R EEHHMIE [ JUH 2 (risk difference,
RD) =-0.06, 95%CI: —0.11~-0.01 ] , 777k
BEEFEAHE. APk nE. REYEUE,
RWERE . BEKIFRIELREFERAKFEIOR LT
RTBMEHRRABEEFIMIELE £ 5D 5 —
T3 F % ) 2 BB 0 B3 T (B4 N 1475
552 8871 B, W IFERAE41 4350 fnth 4L JF 4%
HBIMIE41 45261) £ R B 7, RAEA M A J5 i
REEFKTHREHEHBMIEL (OR=0.677,
95%CI: 0.468~0.979, P=0.038) .

A JUTURT 9 M R ALY B R B B T RAE 5 4%
95Tk F R SR 4 B MIE B9 iR 98 2 8 7 e
FABAMZ LM, —TFT 2P0, AL HE
# % (ROBOT) 7 Y] fx & & )% & # ¥ 1T 7 RAE
Xt G T R B BT B A K B IR E M
i, SRETHWAHAERGBE, HEEFAHK
B. PHOSADES%MBEFLE R LHFLT,
RAEH X THAF K F A K P HILE (400 vs.
568 mL, P<<0.001) E /A, BEFAMXAKEH K
#E (RR=0.74, 95%CI: 0.57~0.96, P=0.02) .
Jif ¥ 3F X 4E (RR=0.54, 95%CI: 0.34~0.85,
P=0.005) . WEH KJE (RR=0.47, 95%CI:
0.27~0.83, P=0.006) K 4 EFEKFEHLE (A
WA EEKIF1.86 vs. 2.62, P<0.001) F
K, RE4XGEKE (RR=1.48, 95%CI:
1.03~2.13, P=0.038) fIEMAERE(£ERE
P E. HKKH13.4 (2.0~24.7) , P=0.02;
BmA6JE11.1 (1.0~21.1) , P=0.03] £, %
-4 e, MALLESE (RAMIE) 34N
3620 & E B E B, I T RAEF 4 JE 4 4 B
MIESR R A MGBEESENEFABER, £X1
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P FRAER 4 5 % 4 By MIEF A it 5] W] & 4% &
(203.8 vs. 244.9 min, P<<0.001) , X 4B ib
RN REMREEFAHE M (15 vs. 124,
P=0.016) ; WA KGIORLT-HE (3 K0.6%) .
BRI K E (48.6% vs. 41.8%, RR=1.16,
95%CI: 0.92~1.46, P=0.196) . T &} K&
(Clavien-Dindo g A =M %) (12.2% vs. 10.2%,
P=0.551) . fi# I KIE (13.8% vs. 14.7%,
P=0.812) . Y& v%E (12.2% vs. 11.3%, P=
0.801) . & # JE (32.6% vs. 27.1%, P=0.258)
REFMEN, AP kb&E., FHTEE, RO
BREZRRAETFEX, —HERNEFL, H
M EAREANEAFRAANMREEFALE
BTESFAL (29.2+12.5 vs. 22.8 £13.34,
P=0.001) , AAEFAEE., K¥FHmE. RO
MhE, RKEERENAREHFAELEEHT
£ 509 Wb, I 7 HEAT B9 B AL X FE X 3 REVATE
HF % FAIROBOT-2#F % ¥ # — % 14 i RAEF1 MIE 7 ik
BE&FAMRPERME T EENER

RAER & f R JE 4 % 5 1 % JF 5 By MIE A
B, UMBALERSZ N, AN HMALEF XK
JEo & FRRAEAR B IH KIE K & X B I H AR ¥
KA FAFX, BB EZHEERMKREEEH
CEHERENEZRWARMEE., XETEAF T
RAEW XH R E 4R, RAEREMH B H A EL £ X
H7.6%~32.0%, YA HOHELERK2L7%~24.1%,
FARIE R EE H2.8%~32.6%, ILEMEK
EH0%~17%, KEHEY (90RHN) WAENR
0%~ 9935397 g 3 R E WAL AT

(1) MEHFERE: REMBE LHFLEL
TR, MERKREFZNFII R, FTRIET L
FERAREHETRNE A KL, BN
RAERE R MM TREZ . ZHRZK, WEEALR
N (REBEEARBE, WhAEE;, XAET kK
F, A AR, BREMA, BN-TEE A
B | Tk, TR R RN K A,
AHEERBEITAREA. LEAFHAFRY
ErAHABENETELRRAEHEETRIH
BhR A, G MIT48 hE R T AL, RBTAT
REMIT, FEFREEE B EA

(2) Y40 RKEEE. 480, %
RENRA S G EREXL A0 E, R

W& & S B 5F R JE h1E 4 (Esophagectomy
Complications Consensus Group, ECCG) 2 % #r
B, WA CTETHHINEADT TA, BN
H, REHRZBRT . Bk ke RE;
T, FEMNEEFABTHRIPHS, 7l
BA R THREI R, XRENSIITI G2/ H
lugs MA, FENRETHEIBHEA

(3) FRMERF: HEFRREMEF ik
EEHAREFEHTIMEREEE, 24 XA
CTHEMTIEE ML, RIFECCGH RAr ik,
HREAERET 2 AL TH, EF#
TR R, DU I BOR R A MR R B
Bz NA, FEEFEF AR ENRA;
MA, HEANKFRERLEFELLFATH AR
fro B, REDAGE T ERE S A LA F XM
Hith, HWREAFRNMERMEHAG, BUKRTF
BIATT B A E I, Bk REF R T 42K
RRK o

(4) FLEM: RFEECCGHEATHE, FLEM
T 3RO T A, Bt iRk
s, IA, FFEFLEHNESR, b4
g R, A, BFERANMNZOHBET .
Flw, RELEEN S D 2 H <1000 mL/dFn=
1000 mL/d 7 ME .

HHEER-1: RAESHARGEHE TREY
BRAMWEFAMMBFEREL, HULERESR
FA, EHEEFEAFTEBEEMRY, A5 H M
AFEREFFELEE (REE: 100%; H#EFHR
B BmIEHE) .

HHEBER-2: RAER I R E R X 5% 5K
FAE, MEREEFA, &£ BKAEMNHH
KERGFTE TR EELMLY (HEE: 85.71%;
WERE: BEE)

EFER

RAEERBEEHWEFAB TR ART,
HEBBAEET R TR MK EFHRE, I M
— L ¥ p M4 R4 FRAE 5 % 5 B4 4 B MIE
HEFHAKBEIFOSEMM [ 80.12% (95%CI:
74.36%~85.33%) vs. 75.70% (95%CI:
70.78%~80.97%) , OR=1.30 (95%CI:
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0.99~1.70) , P=0.06] , £ 34 DFSE 5
TS EEHYMIEA [ 77.98% (95%CI :
72.77%~82.43%) vs. 70.65% (95%CI:
63.87%~77.00%) , OR=1.42 (95%CI:
1.11~1.83) , P=0.006] "™, Ex—m®+
N, N BEHARMRTINBASERAERSA
BYMIE® 7 & & 8 B W im Wy 2, LM
21 (3~57) MH (WLBEAFALA86H, BHETF
AKA2B) , HEREFNBEAFAALEHWIF
3FERUREREFE LA H92.4%7187.6%, 7
RTESFAL (57 A81.7%F167.9%) % 7 H
Git¥ &L (P=0.041) “, ROBOTH % ¥
SEW M4 F B ARAERE G I i F Rt im ) A&
HERAN, HSFOSE LA H41% (95%CI:
27%~55%) F140% (95%CI; 26%~53%) (P=
0.827) , SELEKEHFERH H42% (95%CI:
28%~55%) f143% (95%CI: 29%~57%)
(P=0.749) ", — BT £EEXEEKE
BB R R R AT TS 1700 B E R B K
FR KM EZ R, P EIERAEAI4280] . 4
JE 554 BIMIE 4L 1 4176 Ao JF i F K 413 325, %4
RETRAEA EHWOSEMR THEES (61.9%
vs. 53.5%) A F AL (61.9% vs. 48.7%) ;
ZHEMNME T, 5HEXRAENBEZ ML, #
G % (HR=1.19, 95%CI: >1.00~1.41,
P<0.047) I F A (HR=1.22, 95%CI:
1.04~1.43, P<0.017) B FEW & AK
oY Wosh, TR AR T 4 IR S T
BB AR R HRAEH A M E 8 F R 400
OSE fiDFS&E = F LAt ¥ & L ; MRAE4 W
PRI LEERXEFARTHEERFRAANH
B0 park 2 VOV E B M AT K B L F B BT
B11STIRAEER %, 35 0OSEf LA K 4 F & H85%
F179.4%, SHEOSH76.2%, THSHERL T,
| MEHWIFOSEMITE R AEFE DI 794.4%
#196.2%, I 3 %8 27 486.2%4180.1%, lat &
05 K77.8%%079.5% . B W = T4 X B B B
JR 8 ¥ ATRAEXT % 40 5% % B MIE iy i B8 14 F AL
*t A% (RAMIE#F % . REVATE#F % FPROBOT-2
D EAFATE, KM BFER A TH
FRAEA B 1 4t 5 8 5 BIMIE W K 5 im 4] 4 77 3K

i [ L o

BEEEL: HULEABEF A, RAERGFE
WK AFRGNTREER, AESHHEZF
N HTEENE . ML B RS RIESE (REE.
96.43%; HEME : WIEF) .

BESRE

MBAFRRG G 50 5 A B A
% . RAERE S A RERBBRFHREFEL, ¥
A& EE S THE ARIIZEMEM TR S
BlE, RAEHBI THEMEEEE AR MEEH
MR E A, JF 2k B B o BB 1 R BOR A K
EfFRkuE. MBAFRRARAER L Z 5 A
Bk b AR HE RS R R KR AL
BAFRRAGEREE BT PN AES, RAEA
ENBRAWESFOEEFTF R, AERL A
WHIT, RHARAEF R ENM G Gk, #
—F R R E L E A KRR AR R R 0
B9 1 R B2 AR o

EREAHR (UHKNEHETZFHETF) .

Bk (BEREERAFWENAER) . H
Slde (P AFRBHAEFL) BH (FEHX
FHEER) . HkAE (HNEHRHBEK) |
WIA (RRAFPFHER) . T2 (ER K
FWEREER) 228 (REEHNAFWE
El) . XN (LEXBARFEFKWENH
ER) . ZBR (LBEXBAFEFRWEH 4
Ek) . 20 (FEE¥RFREMEER) | £
R EEXAAFEFEWBEMAER) | £
EX (L EBEXBAFEFEMERAERK) |
MmEs (CREERAZWBEREER) . X4
(PEHE¥RERBHEER) . THEH (BAK
EERARFWEMBER) . ZLE (IT4H
BEKR) . BB (REERARFNBEER) .
FAH (RIFTARER) . TAo (W KF4£
BER) . 227 (FPEREBRAXRFHESR
—ER) R (NI AFEFRE —WEE
M) . 5k (ABEREEER) . TihE (FE
EXHERMEEREIER) . 2% (EXKK
FHEBEZWRER) . AR (FEAFEE—WE
EfR) . B (LEXBAFEFKRWENHE
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