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Abstract Objective: To investigate the clinical application of robot-assisted McKeown esophagectomy (RAME) and
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evaluate its safety and short-term outcomes. Methods: The clinical data and short-term outcomes of 121 patients underwent RAME

from June 2017 to December 2019 in a single-operation group were retrospectively analyzed. Results: The median age of 121

patients was 60 (34~77) years old, including 100 males and 21 females, of which 32 patients received neoadjuvant therapy. The

average operation time was (320.2 + 43.1)min, the blood loss was (197.4 + 33.4)ml and the median number of dissected lymph node

was 23 (5~71). 109 patients were confirmed with squamous cell carcinoma by postoperative pathology, and 9 patients achieved

pathological complete remission among 32 patients whom underwent neoadjuvant therapy (9/32, 28.1%). 74 cases underwent lymph

node dissection at left laryngeal recurrent nerve (LRN) and the median number of dissected lymph node was 4 (1~13) with metastasis

rate of 21.6% (16/74) .

101 cases underwent lymph node dissection at right LRN and the median number of dissected lymph node

was 3 (1~13) with metastasis rate of 18.8% (19/101). The overall incidence of postoperative complication was 34.7% (42/121),

including 17 cases of hoarseness, 13 cases of pneumonia, 9 cases of anastomotic leakages, 4 cases of pleural effusion, 2 cases of

incision infection, 1 case of chylothorax, and 8 cases of other complications. Nine patients were admitted to the ICU after surgery, and

the median ICU stay was 5 (1~21) d. No perioperative death was found, and the median postoperative hospital stay was 14 (13~64) d.

Conclusion: RAME is safe and feasible to treat esophageal cancer, which can achieve a satisfactory short-term outcomes.
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Gy AT PET-CT BRAMEAL % H5 . Hlds N &
IR A R FH FAS B 5 I Ji 359 28 TR At B Rk 2 i
JoE R BEAe PR ZE D e Wi dikiE i (No.E2019053)
A MR BB Z IR E T
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JIT A AR A B I RS 0 R R 2 A P S A
( Da Vinci Si/Xi, Intuitive Inc.USA ) 4B N5 8.
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Trocar ) , A7 i i o 4 565 3 i 1) R R I T 1 4%
559 Ml 43 5 E AMLEE A1 5 28 (8mm
Trocar ) , P 5 IRIVE AR BIEAESL (12mm
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Picture 1 Trocar arrangement during the process of robot-assisted McKeown esophagectomy
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Intraoperative images of robot-assisted esophagectomy in dissecting lymph nodes along recurrent

Picture 2
laryngeal nerve ( RLN )
JE: A A& RLN F43; B. A RLN #F43,

1.3 Sl itk

JIAS B R T SPSS22.0 BAEHEA 7483
SR RCR B + il (+s) FIM (38
Fl) FoR, AREECRA K5 JEiEs i m R
Mn (%) BRFER, B HERT K5k
Fisher fE# K 1. LA P<0.05 25 34 i it
M.

2 R

2.1 HAITRREFE

121 ] F 5 Hh AR 60 (34~77) %, Horp
F100 B, 421 fl; 32 GIATEE LAY, A
L1 B ERE AT . 1 BIARIEPERRST . 20 %
WML (W3R 1) .
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1.6%) o 3 F AR W A (320.2+43.1) min,
Qi (197.4+33.4) ml, &6 8 & M E LS
123 (5~71) Ao 74 5 A MG f 28 55k 2 45
HH>0, HEEEH 4 (1~13) 4, HRBE
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#1121 4T RAME B2ERIEREFGE [ 6] (%) ]

Table 1 Clinical features of 121 cases underwent
RAME [z (%) ]
FEtR ik
UYEES 79 (65.3)
LR 83 (68.6)
& ME 44 (36.4)
HERA 12 (9.9)
T 1M 11(9.1)
Hth 15 (12.4)
HRERHE 28 (23.1)
BhEEf & (BRI )
20~25cm 11 (9.1)
>25~30cm 38(31.4)
>30cm 69 (57.0)
E%a 3(25)
MHEETT
e 12 (9.9)
iy 20 (16.5)

21.6% (16/74 ) ; 101 {5145 00105 3R #2857 K £ &5
HH S0, MMEZEH 3 (1~13) 4, X
18.8% (19/101) .
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121 51T RAME BEFEARISE

Table 2 Surgical features of 121 cases underwent RAME

FEIT

ZR

FAEE M (SEE ) , x+s, min]

HinE M (SER ) , x+s, ml]

SELSH B (%))

MELEER M (BE ) , x5, 1]

AWRIEZHRELEER [ H (%)]
MELEFR M (BB ) , xzs, 1]
MELER [ 6] (%))

LURIRIHEZMRELEER [ 61 (%))
MELEEFR M (BE ) , xxs, 1]

MELFTS [ F] (%)]

310 (220~525) , 320.2+43.1
200 (50~1200) , 197.4+33.4
7(5.8)

23 (5~71) , 24.3+7.9
74 (61.2)
4(1~13), 45+25
16 (21.6)

101 (61.2)
3(1~13), 3.1£15

19 (18.8)

23 ARJnmdl

BBE R e B 0L 2R 30 R o HLIE
S 109 f51), A 30 S R A0 456 /)N 4 i g S
Bl g R 2 L Tk R R 1. BRI 2
il PR 1B, IRZSEEE 1B 32 44T R
BRIT By B, 9 ] R AR AR A B o8 4 G2 AR
(9/32, 28.1%) , WHEHHAILST 3 491 (320,
15%) . Hriihiksy 6 4 (6/12, 50%) , 2
SAGIEEE L (P=0.049) .

2.4 ARJFIFENE

ARG BT RAE KA AN 34.7% (42/121)
LG 17 1] (14.0% ) , Bl 13 41 (10.7% ) ,
W& 9 (7.4% ) , HAWIFAIETEILE 4.
RIG 9 BIEBRFHFEA ICU, ALFEIHE 8 EA% & MLAE 5
ol AR ZE LB P SR e ILRE A S
B OIREREIR 1 ). RIS H R 2 ], 441k
HIHIET B bR 2 BIEFH G IFEREER
e, HaBayEmbbe, AP Be s
i) 14 (13~64) d.

2.5 JeMERAPEE SR LA T

B T4 BIZRRIRUESS, - MR B 28 5590k
BN R 1A, AR AR 20.3%
(15/74) 5 47 B 835 RAT A Wil i 28 55 bk T 285
B, AW R AN 43% (2/147) , RS
AR (P=0.013) o J& 1720 MR B 28 55k
B 45 1 490 AR AR ST A I i A 48 T f
M, WAk S,
2.6 AiMEiR fhad s bk 85T

FBE 101 B2 BRIESE, A7 D0k R 4 2655
WMELHERNRELD 14, FliEA %N 13.8%
(14/101) 5 20 51 835 R AT A0 M3 il 28 55 bk 12
R, AW R AR A 15.0% (3/20) , 2R
Gl L (P=1.000) o T4 MR ff 22
55 T L 25 4 X0 AR i A 0 A s R 98 4 1 G
EF

FARUIBRAY & EIRTT AT ML
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*3 121 fl1T RAME BEHREFHE (6] (%) ] &4 121 BT RAME BEMAREHEE
Table 3 Pathological features of 121 cases underwent  Table 4 Postoperative complications of 121 cases
RAME[r (%) ] underwent RAME
£t HR E=(oN LTS
RIS i = - 17.9+5.5,
. oo EitE k+s, M(SEE) , d 4 (13-64)
ANEENICULB (% )] 9(74)
it 12199) ICU f¥BeBta) M (SEE ) , d] 5(1~21)
At BARFFRIE 6 (%) ] 42 (34.7)
S 3(25) -~ 2 (14.0)
ok 66 (54.5) B 13 (107)
K1k 32 (26.4) WO s 9 (74)
EN52 20 (16.5) p—— By
PT stage BRI 4(33)
Ple 10183) 0B /R AL 2(1.7)
PT 19 L1s7) fibie 1(08)
T 2o LM 1(08)
pT, 33 (27.3) pr los)
pT, 27 (22.3) Py P
Ph stege BB i th 1(08)
PN, 58 (47.9) P P
pN, 32 (26.4)
z:: zj E ;_9;) AL AT AR RGN T 248 R R b
JE— ol FHATY, s 3D Al ek TR AR B
| 6 (18.0) U8 S5 DL Sl AR B /N2 0] 2 T 58 Ji e g B A g
| 5 (202) MERE B T ARARAE, HX AR 2H 22544 1 ] P4k
| o (a16) A JRy PRS2 AR TR L 0 Xl I ZH AR 5 4
Hezp o M2 g B TR SRR nUORORAE ik 1
v 181202) I K B2 FF. 2003 4F Horgan S 2 1) ¢ 5 4 i 2
YPTNM stage 32 (1001 AFLHLE SR MIE AL IR T A4ER, %
! 131406 B P70 K 8 RAMIE JF IR A5 00, %8 %
: 2(63) McKeown RF Ivor-Lewis A, 3EMFEARRE L H
i AR LA R EL AR PR I A I BE T
v 6188) D TVPAS F 22 ARSI TL
PCR 9/32 (28.1) 2015 4F van der Sluis P C % ™ §Z 1 108 {3
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Table 5 Effect of left recurrent laryngeal nerve lymph node dissection on perioperative clinical results

EWRSEZREEER (>0 1)

fetR P&

BH (n=74) KEA (n=47)
FARESE (x+s, min) 326.4+41.7 309.2+42.5 0.112
FAHME (x+s, ml) 189.8 +23.3 210.5+66.8 0.300
MEEFR (vxs, D) 25.7+7.7 22.1+8.1 0.070
EReBTiE (x5, d) 17.6+5.4 18.3+5.7 0.654
REBNICULHE (%) ] 5(6.8) 4(85) 0.734
BARFHFRAE [ (%) ] 27 (36.5) 15 (31.9) 0.607
U 15 (20.3) 2(43) 0.013
Fifi 4% 7(95) 6(128) 0.567
Y& O 5(6.7) 4(85) 0.734

RAME it IR 25 5, 3 F AR B[] Jy 381min,
W B A E S BCH 26 4, R, VIBR R
95%, “F-¥1CU fEReat a2l 1d, “FHARJE B
] 16d; $5 5 UL AR S5 I e A i 0 &
RE(33% ) WA T 19% ), BIARMIZET %N 5%
2016 4 Park SY % " it i& 114 fi] RAME,
-2 TR E] 419.6 min, A S5 MR8 Kk
Ny 26.3%, WG TER RN 9.6%. H R
26 PR GE 79 ) RAME, %41 5 & 7 ¥ F R it
[f] 245min, AJFHAFERTER 10.2d; FFARBIZE
=20, 14 B8 FH kARG IERIGE; V34564
BETEEWRE LS 20.7 4~ 38 i [ 43 Hr o —
FARA 121 H1FT RAME (5 B I AR5, 451
WRAY] B 1 F- 8 T RES ] 320.2min, 2K 1ML
i 197.4ml, TCEARMIBETGH], AR5 IR
KRR 34.7%; FHMEEETEE 243 14,
R, VIBRZEN 100%, X85 R GR, HHli AT
A TR MIE 1697 44 n 11, n3RG
T A TR

BEE LA A MIE R, — LB pLas

A MIE FIfEBE MIE [ Im R ZS R AT X e, ik —
BTG HLER A MIE (947 . 2016 4 Park S %8 '
XFRABFSE A R R Plas N4l (62 1)) 5t
4 (436 FARBFIC B E 25 HLas ALk
EEEHEE (373£17.1) M 2T EEH
[(28.7 £ 11.8) 4 |; Pl NAAARSGHAIE R AR |
5 RVRAAE R BN 16.1% . 69.0%, HEHid
539K 20.9% . 59.0%, ZSHTGIFE L,
2017 AR5 NI SEHGE ML AL (58 9] ) FifsBE
4 (58 4]) BRI =IO FARARE, 4558 R
i e A M AR 28 S R LA VE LB E . RS R
BE ka2 510 (2.8 £2.2) 4>, 13 (9~131) d,
PLES NS5 (4.8+3.7) 4>, 11 (7~81) d,
ZRBA G L R RS, B
e NE RIS I B B R VIR TR ] A1
4, EXF TR, JUHX T RN Y
I U A Ao 22 55 T R A S ARG
XA R A M, S EORTEA T
e N EEE I B2 G ox (- /R PN
Bl MIE %5 i 15 i 55 5 B MIE 48 35 8 R B e
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