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Study progress of enteral nutrition during perioperative

period of esophageal cancer”
ZHU Xiaokang sZHAO Hailong ,LI Bin,ZHU Gongjian®
(Second Department of Thoracic Surgery ,Gansu Provincial Tumer Hospital ,
Lanzhou ,Gansu 730050,China)

[Abstract] Esophageal cancer is one of the most common malignant tumors in China and even in the
world. The morbidity and mortality are in the forefront. Due to the economic status and the characteristics of
the disease itself, the patients with esophageal cancer are often accompanied by malnutrition or cachexia. At
present,the treatment of esophageal cancer is still dominated by surgery, which is combined with radio chemo-
therapy and other multidisciplinary comprehensive treatment. Preoperative and postoperative nutritional sup-
port therapy is needed,especially the key is postoperative enteral nutrition therapy. The common enteral nutri-
tion methods include oral route and canal route,and the canal route includes nasal duodenum and jejunostomy
route. Because of the limitation of the operative methods of esophageal carcinoma, there are different ways of
postoperative enteral nutrition support therapy. There is no unified conclusion on selecting what effective way
of postoperative enteral nutrition. This article reviews the latest research progress in perioperative enteral nu-
trition for esophageal carcinoma.

[Key words] esophageal neoplasms;enteral nutrition; parenteral nutrition;jejunum colostomy

FAE AR g A T 5 s R G TR R 2 — % 3
AR fR R 38 ol 1™ U, A2 BT R S A, AR
P 2018 A BR RE S8 T 20 L 78 BT AT B PR R PR

FARI AL B G AT SR ER B R IT . BE A A BE A R
SRR K B B SR RA TR KR
U A R S AR [ R A £

ISR G T AL IER &SR 6 L, F 2 20 (i
RESET-RE TPt 1 B & . TR | AN
REARRYE 5T, B R W I R A
FREF TARMA F R BN AL X, &8 &k
TR AL R 58 2 W L BF S B IR AN R AT g2 %
fa i R 2% 22—, H R IR T O A5 LA AR

x  EEWE.HHAERFHLIT R H (1205 TCYA03D) ; H 4 B AP LRI (17YF1IFAL1D) .,

Wit EEMNEWAR T, 2

BIE1E%& ,E-mail: 30796076 @qq. com,

BARAN BRI o3 o JR A B A R A R R
BOAESY . Bl B ALY 51k 0B oGR % KRS R]
PUBER & 37 A ROR G0  BIF 5 0k S8 il B AL 97 9 /5
WE SR L A E IR 3 ~ 4 G BE 3 & %
AR o T LA A 75 2 A8 T il I 7 30 I ek 45 7 R
SCRABIT o E R e R B2 A AR e e 5 LA Fh 7 X 47 1

TEHE B A AR/DHE1984—), FIRER,



FTHRESF 202053 A% 49555 M

W SR SCHRFIRIT o BIF IR 55 56 — JR] 317 i Bl 1k o 45
W B R AR R T G2 g, AP R A 2 B SRIA
7 AT EAMRLE G 7 AT AR AT IR R, BT
BE R E R 2 N RIRE I RS
F8) £ A REL | i 98 T AR 5 O T A 1 RE R B TR 2 4
R P2 I i 5 | 1 e o i A 2 R R E R S
INAFAEAS [E) R B2 178 FR A RORE AR, 4k T 5 | 4 922 T g
R = E R ARG SR S EHOR 5 H Y
9 IR R RE R A R RO A R, R WO g S g
% 4= (European Society for Clinical Nutrition and
Metabolism, ESPEN) 2017 4F 4§ /g #f 7%, A h & ¥ &
IR I HoR 285 B IH AL 8 R T R 1 S8 B
FL26 T8 3% 3CRE  Ho B i 0 2% 18 E S E IR SRR IR Y
W, BFOE oR O TEFEA RN EERES, AR
J5 % 3R 0 4 Y ) HL o R R R A O
PR b £ 7 R LR 40 A6 R Y B R SRR IR T X 4
B IE & A8 T RE K 52 K 98 b R 5 I & A7 H 32
1 REEAREFRIFRITHIERE
1.1 RERBABERILHE

BEBAGER L EEAANEFRMBINE
FEWIRI . A E 3% 0 A W G W L L = R R
WHICRE LN G &0 o0 # PR A2 AT E 57 SRR
A FERAE B AN AT AL IE 2 5 AT A
BUHMAERT ., (B2 INVEFRSBIEIERN D &,
AR I AL AR5 I RE R A 2 BR i A0 8 SRl G 7 AR
(8 - ACRE 25 T M N3 3R L I RE e A L bk
AT B R A 5T 25 L T o 8 A5 3 A il £ 4
LI . X T e RS R A E SR
Vo SE IR T 1T A0 37 545 B S WL o A AL A
A IS TR R A2 O )R 8 N 3R A LR AR
Ho (D2 H B R E I8 SR T 47 B e w
AR B 18 5t I Dy RE 5 (2) B 1k B 38 B R A% 60 i B0
Jor IR R, A B T B AR RS S R AR R
I AR 2 E B 38 D RE K S, PR 7 i b 5 B 5 (3)
B R A R BT LA R AR R LA e AR
A% HE A A B RE A B R 4F i SCREE I s () BE
% 3 G DR DK 7R b 20 T RE S By O D RE R
EE ANIE -3 IS B PN Y 7P = S S U WS S IR
B2 o LA i 580 T 52 B 22 4 S5 AL 3 RS ™
FEAARE I BEAS A I 2 2 A R At 2 J8 3 2 8 A
WAL 1 TG RAE T UE S A AR S R R
W EFREN T RAim A E TR R R RS T N E R
A R E SR I AR R R
1.2 W REJRe ik

o N 3R R AE A 4 HaR AR R AR T Y
SERR.ANEBEREFEREAGT HEH#E . MWE LR

829

T B3 o B ML X TR B0 E 52 B AR R R A — K&
PRS2 4 0, 0F BORE 5 25 I v R AR M 0 . (3 2
T AL EE IR EFH KD R84 A 28w
PIbk g . REIA RN EFRARRE %
AT AL, TN Ry B A g I I R S AN B W s
FEE KT B hE s AR ESE — Kt
BRZEFAT . EX TR A5 00 R o 22 ki
Je P M L BN B WA H AR E HE
HONEBLE A AR WA AT B 0 3R DL A ™
RAEDY . HETA 1 WX TEEBAG A2 0RE
435 1) Bl LT BRI T 5 € 20 0 30 L I 906 A R
Wk ES5HERE T RENER R R 20
TR AR G B 25 4k L Ah 8 B X B 8 R
R A 3 JCRE AT WY B xR 2 Dk,
HAN-GEORTS %43l it 7] Jo 1 #F 9% % 20 1 4% 98 R
Ja 28 T ok g e E) 4R A 4 R LA BT DLk A R R WA
1 R A o 4 A Bt B T o (L X F B3R 48 T F B 1)
25 Ab 1 T B REAS B AL PR B — AR ST

ZEBRTEAR B+ 8 & &2 i B
W T AR — R A S —45e. 8t 1R
o A A 8 2, (R 32 T R O X R fidk ) 7 PR ok o
T TS P LR 1 G BA B O vk T DR AR R A
LTI+ A H R K. 2 iE B AR
e R T AR BRAERD R 5 B LW B D) D 5], b2y
AT g N SRR LA 4 5 A L {EL 7 28l i RE 2 T
W T A AMG L BN T RS B kG E I HL S IR K
T FARWEE 524 A SR AT IE R < f ] T A 45
AN, 71 W EIEUIBRAT A W R R
B o AT R S P R R G I O R E R Ik 360,
LIYMBELEEEEZHKIFEFR., =hidER
R UL I & 0 O I s N 3RS TR TR L T3 3O s
¥ e B 7R A R B AT L 43 R L R AT TR A8
T L B SEIRE 1 F RE R B L T OO M S AR,
b I S B 355 SR A B 0 L BE ) LI L i L5 R 5
S LB s v R ) O A G i e R 200 L ) A A 5 RS
AN S o S Ry 7B R e N =R VB B Gl 7R 2 0
o i R SES . W T BB RA T B 2
R INEFRIRIT . T8 A e TR K17
W,
2 AEEMMIFRAAKX

Xof T4 08 R VO 2 B S B TR A AT LSz B
JE R T ge 4 A0 ES DD B & 51 AL DX 9 B 4 i IS T
AR FE o 258, W) A 0000 AT 5 PRAIE R 42 4L il b I
RAE B KRR R B R 2T LR R
HRELRFRAM RZRWTFRAR, 2BILTF AR
18 Sweet FAR; M F RFH Ivor-Lewis Kl McKe-
own A, MR R BT EL Y 2 = B Ok I A T A



830

JE, B F % 2 B9 A Tvor-Lewis R & Al McKeown
AR BEE AR AP BE Y K JE , R 41 B et I JE i i
RS EERR-EE 8 ER, B8R
IBARRK AR FEB N E TR XA,

2.1 Sweet K=&

S EE RV, T AR B RIITIF, & —
DI ] [a] i R A P K E AR B AE R R ] B
P B DR S 23 0 SE o 1 ) NS 3R Al
AL, B TIZOR OR AT IF IR LR AR i R
RERZ e A, AR b Sy 1 S B i L e i X R 2
8 XA WS RIE HEE A Ivor-Lewis R, FiE
TN 42 A 7 328 T 3 5 i A = FH 328 ik 2>
2.2 Ivor-Lewis K&

AT B O SR IGR A
McKeown AR5/ i 953 U0 BR 3 i L AR B 2 85 5807
W) U0 P SE OR E  E HIIR OR S I RE R A R
REEAER A 4547 s UL Xk I WA 3 66 52 Wil /0> 25 8 i, 02 BT
e, BCE A R RCHAE  R 2, R R R R R R e A B
Tz o AR TR A )RR 2R 2 A
Dy OB B IR B R A 2 B — i R
PR AT 3 8 R 25 i i R ke S B 8 R ik 4 L (HL 2
HY T3 i i B R A R I R AE L R TS AT RE S U AR R
Jo 938 A5 BUar VR OT R 2 e i — 2 T, A AR 2
“EEEL BT AT I AR R AR I R R A
ARE 75 TE M R AR B B R R N A
PR ) B R B ERAE R 2R SRt 5 T TR A
T IR Ay 2 AT A R M R A
(RS ALY ORI 145 29 WU W A | W 1 W) & 56 B
E.ATHRESETER T L+ Ry, il Ty
JRATES LB A TS R B %0 ik 1 i
FOE AN RE BN 48 4E 800 8 9% 48 N 6B DU 38 4o 1A
17 W38 2o A 1] 5 SR A T S T K BE O RE
FE L T H W R R G e IR . 2R B IR, X T
Ivor-Lewis AU & 95 4 1Y &, H Al M JC % 42 L
BRI T, BN A LR TR E RS
Dt A 2 WS P 0 4 R 43 s 38 A iR T Tvor-
Lewis AR s S48 08 YERL, (HLI PR 4 AR K EEHE)
2.3 McKeown R &

FAREEAE NI EAE R Ivor-Lewis R, HE F
e FS 458V TE N B R 2 10 52 L, 2 1 B 5 5¢ I
B R U0 10 0 A DG BT, A RT B R 5 S S R
i 5 LA S o A ] 2 9K S i i R A8 7 McKeown R
AR el Al L H T OO M 0 I K RE B At B AR
M B A AR,

2.4 EBETREERLEAR(VATS-McKeown & & %
R KD
e B T AR ARG RIS B E H BN &

FTREF 2020 F 3 A% 49 6% 58

AR T AR 24 ) — TR A R TR O R R AR
HEA HRE W A s [E) L B B U8 5% I A A £ AR X B0
S A BTG MR X LAY N g
/085 00 R B R R 22 B e AR BE AR T A2, BT
AN BT IR B AR AR /N 0 40 1 S BOR Hhoil B S
el MERE R, W oR = g 8 Bl T2 I s R
R e e B O A BRI T A AT R ZR R
TR B PR 35 0T P B A R AR X T I
R T EERUIBRARENA =& RS8R E R
YEJ7 i R PR Ivor-Lewis A 2 b 7 38 A4 18] 4 77
JEFE AR AL o Bl ot IR AR [0 R 7 R 4 1T AR
R i B — 2D UE S R O N Y A e TR
SR AT EE R B SR O AR PR
3 INGEERE

i 96 B Y 5 AR LR L 28 BT Sl 2 B2 i TS 7Y
N7 A DR 2R R T S TR RN R R A S i R
AR AR AL T v 49 T A il R R R TR
PUMNZER B FIF S AR o A E 9% . B8 e 8
T TR R AL E R IR, B2 B Rl R e
FEA BB 5T, AR R H B B IR SRR Y. R
30 1) £ A e R el B A Y — ) 40 e e R AR T 2
A& IR E N E IR SRR . /MR ik
WREEREEWAIG 6~12 h st & & . R m N E
T8 0k 5 AT LAY /D figp Y e DR e R G At R g 1) K
Az A E T T T RE K AR B L A O A B ]
UTARRA 27 3 Tk AL B IR R MO B SRR T
PO T BRI N E SR E S, NC-
CN 5 pg a2 30 &4 m B H R B B ik T4 X
1 500 keal , 7 5 828 1 B N & 37 SCHRIR YT I
RZ 1/3 i 8 WA BEAT I N8 FRI097 TR I IR b #E
e NS SRR T AT E

X T i R R S ] 5 £ M 9B R O L
s —45. W T A5 0N K i = K Bl LT I
I PR3 36 S 15 R 5 FL 28 1 ORCR i ok A5 2 E A
SARHRIAT BFIART o X T HEIR 28 AR B 9 25 Ak, IR 5 22
BEHLXT RS 2SR S, fe W WL B B 37 O O &4
B EIMAEREA ST hE RE B EEN
HE Wik R R PR R A R AR B SR M LS
— 5518, W AR 2E £ R AOR [FOA A, Horp Ivor-
Lewis fll VATS-McKeown AR % H AR o g 5748 0 E
M RF N E IR B R A s e R
A TE 7 5 1 PR 4% T T ke s BR A T 2B R R
SRV L A oy e B IRAE L A58 B L R )
BERENE Dy, e EERE N, —
Ay S B TCE T AR BB T WA 45 RS T %
PEHEEW T ERE N - RERE RIETERE
HALERAE T A SO B, 4T A B ] R AT



FTHRE S 2020 4 3 A

%49 K% 5 M

T, [a) IsE st 20 1 R T v Gk LA A {80 4 B e @ 4540 . T
TE R T Ivor-Lewis A2 i #5155 & B 9w VI BR R
i B SR IR

5%
[1] FERLAY J. SOERJOMATARAM I Global

[2]

[3]

[4]

[5]

[6]

7]

[8]

[9]

cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36
cancersin 185 countries [ J ]. Cancer ] Clin,
2018,68(6) :394-424,
MCCORMACK V A,MENYA D,MUNISHIM O,
et al. Informing etiologic research priorities for
squamous cell esophageal cancer in Africa:a review
of setting-specific exposures to known and putative
risk factors[J]. Int J Cancer,2017,140.259-271.
KIDANE B, COUGHLIN S, VOGT K, et al.
Preoperative chemotherapy for resectable tho-
racic esophageal cancer[ ] ]. Cochrane Database
Syst Rev,2015(5) :CD001556.
DONOHOE C L.HEALY L. A.FANNING M,
et al. Impact of supplemental home enteral
feeding postesophagectomy on nutrition, body
composition,quality of life,and patient satisfac-
tion[ ] ]. Dis Esop Hagus,2017,30(9) :1-9.
THOMAS K J, ALEXANDRA N L. GEORGE
A S, et al. Preoperative enteral access is not
necessary prior to multimodality treatment of
esophageal cancer[]J]. Surgery, 2018,163 (4):
770-776.
KUBO N,OHIRA M,YAMASHITA Y,et al.
The impact of combinedthoracoscopic and lapa-
roscopic surgery on pulmonary complications
after radical esophagectomy in patients with re-
sectable esophageal cancer[J]. Anticancer Res,
2014,34(5) :2399-3404.
IIGESE RS WY MG, 55, B I RS I N B 3R
SR I R A8OR K FOTn sz M WLER LT . R e R
P ,2016,14(6):959-961.
BERKELMANS G H,VAN WORKUM F,WEIJS
T J,et al. The feeding route after esophagectomy:a
review of literature[ ] ]. J Thorac Dis,2017,9(Suppl
8) :S785-791.
ARENDS J,BACHMANN P,BARACOS V,et
al. ESPEN guidelines on nutrition in cancer pa-
tients[ J ]. Clin Nut,2017,36(1):11-48.

[10] MIYAZAKI T,SAKAI M, SOHDA M, et al.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

831

Prognostic significance of inflammatory and
nutritional parameters in patients with esopha-
geal cancer[]J]. Anticancer Res,2016,36(12):
6557-6562.

YOSHIDA N, BABA Y, SHIGAKIH, et al.
Preoperative nutritional assessment by Con-
trolling Nutritional Status (CONUT) is useful
to estimate after

postoperative morbidity

esophageal cancer [ J ].
World J Surg,2016,40(8):1910-1917.
STYLIANI M, MARTIN H, NICOLAS D, et

al. Impact of preoperative risk factors on mor-

esophagectomy for

bidity after esophagectomy:is there room for
improvement? [ J]. World J Surg, 2014, 38
(11) :2882-2890.
GARCIA R S, TAVARES L. R,PASTORE C
A. Nutritionalscreening in surgical patients of a
teachinghospital from Southern Brazil: the im-
pact of nutritional risk in clinical outcomes[]J].
Einstein (Sao Paulo),2013,11(2):147-152.
MICHAEL PC,DIETER M,GREET H,et al.
Early versus late parenteral nutrition in criti-
cally ill adults[J]. N Engl J Med , 2011, 365
(6):506-517.
MOH AMMAD T R M, REZA B, MAJID G
M, et al. Early post operative enteral versus
parenteral feeding after esophageal cancer sur-
gery L] ]. Tran J Otorhinolaryngol, 2015, 27
(82):331-336.
VARADHAN K K, NEAL K R,DEJONG C
H.,et al. The enhanced recovery after surgery
(ERAS) pathway for patients undergoing ma-
jor elective open colorectal surgery:a meta-a-
nalysis of randomized controlled trials[]J]. Nu-
trition,2010,29(4) :434-440.
LASSEN K, KJAEVE J, FETVEIT T, et al.
Allowing normal food at will after major upper
gastrointestinal surgery does not increase mor-
bidity:a randomized multicenter trial[J]. Ann
Surg,2008,247(5) :721-729.
PN, 2R B, XA, 2 A R TR G A
B AE A ER AT ] AR E SR
J+,2014,17(9) :898-901.

ESUSSI P EINSE A N =S 8 W N ER=F37
Rk B LT, A B g R, 2014, 41 (23)
1490-1494.

BERKELMANS G H,WILTS B J,KOUWEN-



832

HOVEN E A, et al. Nutritional route in oeso-
phageal resection trial [ (NUTRIENT 1[ ).
study protocol for a multicentre open-label ran-
domised controlled trial[ J ]. BM]J Open ,2016,6
(8):e011979.

SANDRA C T,STEPHEN D C,MARK S A, et

al. An alternative postoperative pathway re-

[21]

duces length of hospitalisation following oe-
sophagectomy [ J]. Eur J Cardiothorac Surg,
2010,37(4) .:807-813.

HAN-GEURTS 1 J, VERHOEF C, TILANUS

H W. Relaparotomy following complications of

[22]

feeding jejunostomy in esophageal surgery[]].
Dig Surg,2004,21(3):192-196.

Fdh, BB R, S5, Ivor-Lewis B4 iR
BAR R UE R B AT I LT ]
b8 1f5 1R 5 2009, 36/(13) . 772-775.

EE, 4=, B ER. S, Ivor-Lewis B8
VIR G EREEARKER]]
o [ iR I R, 2014,41(23) :1495-1499.
AR R 2. e Ve RE (P P E
201620306788. 3. 2016-09-28.

[26] GUPTA V. Benefits versus risks:a prospective

[23]

[24]

[25]

[27]

[28]

[29]

[30]

FTREF 2020 F 3 A% 49 6% 58

audit. Feeding jejunostomy during esophagecto-
my[J]. World J Surg,2009,33(7):1432-1438.
YASUSHI R,NORIO Y, HITOSHI M,et al.
Primary placement technique of jejunostomy u-
sing the entristar skin-level gastrostomy tube
in patients with esophageal cancer[]J]. BMC
Gastroenterol,2011,11(8) :1-6.

GHAFOURI A,SALEHI O A,KESHAVARZ S
A, et al. Evaluation of supporting role of early en-
teral feeding via tube jejunostomy following resec-
tion of uppergastrointestinal tract[J]. Med J Islam
Repub Iran,2012,26(1) .7-11.

HH L AL BRSO R B 3R A AR I s
e B R VIR AR i o B I PR 43 B LT 0. b [ i
R IR ,2013,40(19) :1189-1191.

HAN H Y,PAN M X, TAO Y,et al. Early en-
teral nutrition is associated with faster post-
esophagectomy recovery in Chinese esophageal
cancer patients:a retrospectivecohort study[J].
Nutr Cancer,2018,70(2) :221-228.

i H 1 :2019-04-18 &1 H 57 :2019-07-02)

CE25 827 1D
a structural equation modeling approach[ ] ].
Front Psy chiatry,2018,9:618.

[16] % Ah. S50 M4t S B 4 [T 1. T B B= 24 1 i
Z47,2005,21(6) :653-656.

[17] DUKO B, BEDASO A. Perceived stigma and
associated factors among patient with tubercu-
losis, wolaita sodo, ethiopia: cross-sectional
study[J]. Tuberc Res Treat,2019:5917537.

[18] GETAHUN H, GUNNEBERG C, GRANICH
R,et al. HIV infection-associated tuberculosis:
the epidemiology and the response[]]. Clin In-
fect Dis»2010,50(Suppl 3) : S201-207.

(191 PNBH . il 45 2% 58 3 1 s Bk Js% R R JHE 5% g [A]
F 1 K 5 4%, 2018, 38(1) : 131-137.

[20] R, £ 4, EIE. il 45 8% 8 & e 17 % U0 3%
fih 25 7 A Y I S B AS A [T ). E A S R
%35,2013,30(1) . 22-24,

[21] B . T Ml 45 2% /8 3 05 4 2 1 BOIR B I
PR L. R E S #2011, 28(4) ¢ 10-
13,29.

[22] 325 21, 45 4% R G Bk Jd xof A8 % S R AT oA 1

[23]

[24]

[25]

[26]

[27]

AN N A QA TR DR N A PR S LR B N
2#,2015.

LEE L Y, TUNG H H. Perceived stigma and
depression in initially diagnosed pulmonary tu-
berculosis patients [ J ]. J Clin Nurs, 2017, 26
(23/24) :4813-4821.

CHANDRA M, RANA P, CHANDRA K, et al.
Tuberculosis-depression syndemic: a public health
challengel ] ]. Ind J Tub ,2019,66(1) :197-202.
MOLLA A,MENGESHA A,DERAJEW H,et
al. Suicidal ideation, attempt, and associated
factors among patients with tuberculosis in e-
thiopia: a cross-sectional study[J]. Psychiatry
J,2019:4149806.

W0 5 A B e T Bk IR B IR T AR O M
AHOCHE 73 A L) 1. vh e AR 3 e 5K 2018, 24
(8):959-962.

X A B 28 97 1 6 45 A% e R B ik SR R
BEAT W oE [) ], A BE 2= 5, 2018, 16
(34).:186-188.

(s B #1:2019-05-18 &[] H 11 :2019-09-02)



