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Abstract

Key words

Objective: To investigate the efficacy of using enhanced recovery after surgery (ERAS) in laparoscopic assisted
radical resection for gastric cancer and its influence on postoperative recovery, nutritional status and stress
parameters of the patients.

Methods: Eighty patients with gastric cancer scheduled to undergo laparoscopic assisted radical resection from
December 2016 to December 2018 were prospectively enrolled, and were randomly allocated to conventional
group and ERAS group, with 40 cases in each group. Patients in conventional group underwent the traditional
perioperative management, and those in ERAS group received ERAS perioperative management. The relevant
perioperative clinical variables, the changes in postoperative levels of serum albumin (ALB), C-reactive protein
(CRP), interleukin 6 (IL-6) and procalcitonin (PCT), as well as the changes in body weight ratio (BWR) before
and after operation were compared between the two groups of patients.

Results: All preoperative data between the two groups of patients showed no significant difference (all P>0.05).
There were no significant differences between the two groups of patients in terms of operative procedures,
anastomosis methods, operative time, intraoperative blood loss, number of the resected lymph nodes,
postoperative pathological stages, and tumor size (all P>0.05), but the total volume of intraoperative fluid
infusion, time to the first postoperative gas passage, time to the first postoperative defecation, length of time of
postoperative venous infusion, length of postoperative hospital stay and hospitalization cost were significantly
reduced in ERAS group compared with conventional group (all P<0.05). The ALB level was significantly higher
on postoperative day (POD) 7, the levels of CRP, IL-6 and PCT were significantly lower on POD 1, 3 and 7, and
the BWR value was significantly higher on POD 7 in ERAS group than those in conventional group (all P<0.05).
Conclusion: Using ERAS protocol in laparoscopic assisted radical resection for gastric cancer is safe and effective,
and is also superior to the traditional mode in promoting postoperative recovery, improving the nutritional status
and reducing the stress response of the patients.

Stomach Neoplasms; Gastrectomy; Laparoscopes; Enhanced Recovery After Surgery
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AR LG AR EROH , R4 A
ERASH &40, FIREHE40~70% , FHIE
% (60.90+6.93) %; Y56, Z24f], 1k
R84 (body mass index, BMI) , FIN
(21.08+1.77) kg/em’, WM. Ho6h, &
144 ; FIER (60.45+7.63) %5 FHBMI
(21.23+1.66) kg/em®, ERASHL: 24|, &

160 ; FHER (61.35+6.23) % ; FHBMI
(20.90 + 1.88 ) kg/em®. WHLLAERE . P04 A%
BMIZE S ¥ TG it 225 X (¥P>0.05) .
1.2 BFRBALEAR

ERA S 3 >k FH n 2 g &2 T AR 19 4k 2 75
Z, WHARERNE T ARMAAE G, BARR
Jiti W21,

*1 ERAS A5 E#MARFARIPLIESX

Table 1 Perioperative managements in ERAS group and conventional group

S| ERAS 4] WHLA
ENINERS Si AR SZ I T LE 2L
ARATEFRVEAG T ABE/EITE NRS 2002 EFRMETA, FFHMTLUBN X TAAEERNRLERAREE, RS

ERMESR (4T, 1500 keal/320g) 197 /2d
AT OIRE SRS, DB A TN e NS 37 S s

# BB OIET F R B SRR RE Rl
fHNEFRRRE 2T (ALlA5 ., 1 keal/mL )
AR HHE D AR TE 2
AT 12 h 256, 8h kK

AR e JoTs W ia %

pNIES AT 6 h 256, A 21:00 HRARE (FEAHE,
57.66 kcal/100 m L, %3 355 mL) 2 i, Afij3h M
AR 1

AR HR R A AR + B EBCRE MR U DB R 22y, SR RR + K A PR
SRORRIZ9) )

AR AR A PRIREE . HIROINAARS | IR IR ik

JEIE S
A CT WIS PN G 57 B RHAC R

ANSRPEA P ORI i

AP EMBCEIF RIS 1R, RE5NRE <50mL, &2 HHE, FHREIRERRER

IR, 3~5d 5k
TIRE S ERER (48~72h )5 )

RGBSk, RGO ERENGEE (BfR RPARBENG AREHE 2 500~3 000 mL/d

LR 7 % RT3 AN (40 mg/8 b)), ARJFFIKE TR A2 1R 25 9 L i 2R

(50 mg/12h) , EEIF B ANVRER BE L i

RIETE S EE ANH R

NI RJGH 1 RERIERIRE (24h V)

WA T
FEMRIRIATT ) 5 RFIRIE 1500~2 000 mL/d 7247, A
TR 52 37t B AR B J L5 L ik v

ENEY ST R=gil
AR AT PR R R (75 mg20 mL) , FAR
SR MG 1 R ZA T A BRI ER A 95
40 mg, ZWTIE A CIRXT CMEESETY s AU
JFZ% (numerical rating scale, NRS) ATV

KU IRIG 3l ARG RIS BEEIT A PR B R B3, RS 1 KA 1

TIRZ G S

24~48 h J5 80 5t B E T IRTE 30

AIFRE . EFRIES RIRREWEEE 6 h 4445 250 mL 5% Bk, AREH 1K HREIKE SR 4~7 d ZI0THEFUR, 47k

RS E IR RN E TR, Z R B, )

ARG PR E
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#FH (albumin, ALB) . C-JW&EH ( C-reactive
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protein, CRP) . 426 (interleukin 6, 1L-6) .
(45 & J5& ( procalcitonin, PCT) /K¥F; LML
BERIGFHL. 3. 7. 30KMIKGT 5 AT 45T i+
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P<0.050 22 5+ A gL it =27 3o

21 MHBEFARREERLER
AR FEN T AT, el AR

B, ARdmam i, ESMEESRE. KK
HAOW . MR/ ZRHTRITFEE XL (B
P>0.05) ; HHHMAEE, ERASHLEH AR MK
S ARJEEYGEABTE . AR JEHEE R ] R FE
Jicin A ) . AR AR B A TE] L AR B A 2 38 I I 08
b ERAGIFFE L (HP<0.05) (£2) .

®2 MABEFARARGIEIRELE (n=40)

Table2 Comparison of the surgical performance and postoperative variables between the two groups of patients (n=40)

EitaD A ERAS 4 t/x 2 P

FARTK [0 (%) ]

I Jes Bl Bz vy B VISR AR 16 (40.0) 22 (55.0) 1,805 0.179

a2 =] TN 24 (60.0) 18 (45.0) ’ ’
WG n (%) ]

423 Roux-en-Y WJ4& 24 (60.0) 18 (45.0)

5B+ 385 Billvoth I X)) & 5(125) 5(125) 2.143 0.343

5% 5 25 % Roux-en-Y W)& 11 (27.5) 17 (42.5)
TARME] (min, *+s) 229.86 +21.34 225.50 + 22.49 0.890 0.376
A i [mL, M (IQR) | 50.0 (50.0~95.0) 50.0 (50.0~80.0) -0.391 0.696
RPN (mL, x+5) 242250 +173.19 2272.50 + 193.47 3.654 0.000
WREZ A (M, x£5) 23+64 26+£7.6 1.088 0.280
ARIGIRELTH [n (%) |

1 7(17.5) 8 (20.0)

11 14 (35.0) 16 (40.0) 0.457 0.796

I 19 (47.5) 16 (40.0)
BigEE RN (mm, x+s) 32+114 29+12.9 0.450 0.673
AJG B YGHABE] [h, M (IQR) | 70.1 (45.4~77.9) 49.2 (35.0~68.2) -2.781 0.005
ARJGHEHEET [h, M (IQR) | 76.1 (56.1~85.0) 59.5 (46.5~78.3) -2.209 0.027
A5 KR ] [d, M (IQR) | 9 (8~11) 8 (7~9) -3.966 0.000
ARJFEBERTA] [d, M (IQR) | 10 (9~11) 9 (7~11) -3.397 0.001
{EBEM PR (J1IT, x+s) 5.86 £0.76 5.40 + 0.65 2910 0.005

2.2 MAEEFAEE ALB KFEZ{L

MHEARATALBAKY-, REHFIRMALRFHERG
ALBK BB AT TR, 258A5%1T%E X
(¥1P<0.05) ; EARFHEIK, P4lEEALBKF
BARHKEBH TG %25 (HP>0.05) ; 2R
JE ST RIS, W6 4H B ALBIK SRR R K S 3 51
m, ZRYESIHE L (HP<0.05) o Ruik
ARJEH1T. 3K, WAL [A — 8 [ 5 ALB/K -4
225 (¥P>0.05) , RIGHTRERAS4IALB
KV TXTRA, ZRASIYE XL (P<0.05)
(#£3) .
2.3 MABEFAUERENBIERZN

Pi¢H % RATCRP ., 1L-6, PCT/KY 2271
TGt EE X (HP>0.05) ; PIHEBEERESEL.
3. TRCRP. IL-6. PCT/K-2 & T A w65 1
K-, ZRWAESG I ERE X ($#P<0.05) . KfF
1. 3. 7K, ERASAHCRP, IL-6, PCT/K}
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PR T 5 A iy K, ZRHASIHE X
(#P<0.05) (£4) .
2.4 MAEEE BWR LR

WA B HEARGBWRZEH F %, ZEARFHEI0OKR
A, HP7ERESEL, 3. 30K H4ZEBWR
TGt e (38P>0.05) , VEARIGHETRAS A I
ERASZBWR/K V-] i 5 T % M KF (P<0.05)
(£5) .

®3 WHEBEFAHIGE ALB FEIREWL (n=40, x+s)
Table 3 Changes in ALB levels before and after operation in the

two groups of patients (n=40, X+s)

An Amild  ARFE1d ARF3d ARFTd
WH  33.0+£27 31419 341+27 356+19"
ERAS#] 323x22 315+3.1" 341+26 36.6+26"

t 1.291 0.24 0.049 2.101
P 0.200 0.808 0.961 0.039

W 1) SRR d A, P<0.05
Note: 1) P<0.0S vs. the value 1 d before operation
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Table4 Changes in inflammatory and stress indexes before and

after operation in the two groups of patients (n=40,

X+s)
Ei=4aD R ERAS 41 t P

CRP (mg/L)

A 1d 3.0+2.17 29+2.13 0311 0.757

AJE1d 89.8 +28.65" 72.5+22.40" 2916 0.005

ARG 3d 823+11.8"  56.4+884" 11.129 0.000

ARfF7d 31.3+10.65" 13.65+6.12" 9.136 0.000
IL-6 (ng/mlL)

AT 1d 2.21+1.09 253+1.16  1.290 0.201

Al 1d 51.72+7.86" 37.71 £13.55” 5.657 0.000

AJE3d 40.52+9.17"  29.62+7.63" 5.781 0.000

AIF 7d 1530 +4.10" 1328 £4.07" 2216 0.030
PCT (pg/L)

A 1d 0.077 £0.025  0.080+0.035 0.508 0.613

RiF 1d 1.082 +0.243"  0.890 + 0.483" 2.254 0.027

ARIF3d 0904 +£0.543" 0.620 +£0.323" 2.615 0.011

AJG7d 0.163 £ 0.049"  0.139 £0.040" 2.342 0.022

TE: 1) 5ARHT 1 d H#, P<0.05
Note: 1) P<0.0S vs. the value 1 d before operation

#*5 WHBEAREBWRLLLE (n=40, Fzs)
Table S Comparison of the postoperative BWR values between
the two groups of patients (n=40, X+s)
M AFE1d ARFE3d AFE7d AE30d
FHLL  099+0010 0.98=0.009 0.94+0.003 0.92=+0.048
ERASZH 0.99+0.010 0.98+0.014 095+0.028 0.94+0.029

t 1.083 0.326 2.153 1.524
p 0.282 0.745 0.034 0.131
3 i i
AWFFRERASLAL R A FAL Y -6l &, sk,

ARG, &R AR E 2, M FE ARy
Z, WHARGEREE PEEFRD, DEREIERLN
DAL JFEERASHT 77 XF 4 B bR 50 A1 BE 4% 2 fE
PEATPEAN, BUR T R Z % BUMEZE, R R T
T, RARRESR T EE . BBGRIT IR R AE . ZHH
R EAEERAR, ERASHUS S st 4% T
I K8 3% 3 HF, RATH MAEITNRS 200278 77 KUK
i, R R R 1 B AT R SRR YT R
WA, B®BNERIRE, dTanghnNE
FRIBREARETW LHA60% VTR E B Y, TAT
HNFEME R B R AN RAFSEERASYLH BT L
P E RO, RS BFEFRRE M, A
EEH N IR H S THNERO A T8
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F, e SR AR AN I8 RK HE A B R A
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P g TV 5 10 45 10 U s I i P IR Y R AR
R, WIS B UGE S R, IR RRARR S 5 1R A
ALBIK -, ERASHEFE AT H Rk bE9, 2 E K
iR [ T2 25 A 4 R R VP FE TR T2 W AT 1ORH ™,
ARG R A% K A A AT LA TR 0 R S
BIE, 2014 KRN F 502 RGN R%
B . e AR BT SRR EE AT4 hIN A B D45 ghikk
E &Y, 20w om0 R 46 %50.39 d . A BE R
45 %50.30 do ARUUrA B &R O RAGE,
AR TR B, R H L2017, Hirm
VAR IR Y7 ROV S W U A kD TR S B R AR
LIS O TN N o R Nt - Sl 1 RS A A R R N
IR 2o G M 2 4 4 I s R et [
T AR 00 A i A T R R S il K i B B T K
Jifr DT 8 A AR i il S s e | AR DI RE K &R .
— TG 5213 W 45 B TR TR R U0 9 A A B AT
VE R 4035 W PR 405 Jm i A 7 TS 48 bk, IR A BT R
MR BAANE I LE KA, RS 5 e B AR E
RGN T 16% , RJGIFARAEIEG I T32%,

AR B AT R AR G D0 1Ry, AR P LA Il
B R PEINAE" . ERA SRR J7 58 9 77 5 i 4 BRI
it B B AN RR % . — i Meta 20 BT 0 . 8 7544 7E
JiE B T A bl B A R A PR B A R, R AT
DLTE R MR 2 R B T RE SR RO AER 4R AT
B b )17 AR S i 2B R O,
AN G 25 1% . AN EAE LS 25 B 36 Al
kAR AR BT R 2, Tk S BT R 2 2 kit
o D Re Ik 2 0 T4, IF 456 /N R R R R T
IR, AR ROR R A

ERA S AZ 0 BE A2 9 /0 [ AR 10 19 45 7 38
KNG, T AR 2 R R S R Y 325w [
o EWAEIE R BA R R AT L —
L EERASHIT AL, HIER S ERASTH E KM
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b 3 AT RO Y SR LA OF R L I S
FAREHE B TR, X5 B2 g5 5
ANEUCCE L, K ERASHEL S 5 M8 B AR A AR 1
A A s B AR ERE . SR, FABE
() 42 Wl 2 A0 IR AT, FUA ORAIE T AR R S, R
I FREEE HE M CH I & IE, A ZEERASTE
AR A 1 J ) F Al

ERASIHR A G A&, X5 A k42
PEHEE AR OR, AT 4R R KRR T ), HETPRR E
TESE AR J5 R E N S m ) & 0 S R E
A5 P BT R IR A AN, AR s e
PR 5 IR 5 R E AT 2 4 i i I 45 F AT
RE MY SE 4k, RS RS B IR PR T ERASHY
bz —RARERM T RGN, KRR FIKIE
) I R T 7 o = I N N T S b N e il
ARG shit &, SR 4 H il 5 F IR shiE
B, FEEES. BREES . RERE . BE
SIS R GR, F—2 R m RE AR R A S
JE o T 50 AT i | e R . & L
W SR JE R sk . S5 A E M )
BB SibrBe BB . AP E AN ER, B A A
HREESRE PR EESRE, (HE R 2 ME R %
., WMARGSI <50 mL, BIE & EHCTIFS &
TR F KRR WM AN PR R AR, 54
VEAR TG 54 J5 3% M i SRR IR I 51 . R —
Jei o A AN B S WIME A £ K B A A, R
T A HImEXE. RO KRSEFEESRHAAEAR
MHERE, RJEEAEBEGKEE R, W%
B EESRE

AW 5% 2 B I B il B R AR R R R St
ERASJG, ARJ5wH &SR AR HEE B
AR5 A BE B TE] L AR S K A v e R) 35 B 4
KUERASHEH BB A ARERE ; BANAET
AR R, ERASEE AR BB BT
PORIELE N ElﬁAoyama%[zﬂzfﬁiﬁ@%%ﬁﬁﬂﬂ*ﬁ?ﬁ
PRI 5 VIR R F L ERAS, A HL T IE T AR 47
ERASH B B # , A5 BER & AR 5 I & 5E
T2, {0 B AL AR S KR W W . B E
Kang %P 2 18 5¢ 42 i s B2 F MR 36 o 3 ot 1 1)
BRI E A, MW AL, ERASHLIR & i [H
B[ (111.6+34.3) h vs. (126.7+30.7) h,
P=0.026]. Zi ik, M5 BT AR B E L
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ERAS/E Al R R JGIKE . RBFFIRAEAEAR L, T
TR B HE ARG H RAELER, (AREEER
AT R ERASIE R SHINAR G IR R AET . &
T — T MetaZ: B 4L 40 A 19805 52T ER AS 1 15 4 £
2021 [T AR R B g8 5k i B R, 4
RRIAR G I EAE R A RIS . Makuuchi %)
i B ERASH E KRG Clavien-Dindor N TTEE LA
Wt RIESEEATESR (11.1% vs. 15.7%),
P=0.325) . HIt, BT ARALHELMERASE X
JEUA . AT

BB EARANGAE - EBENERARM
G RE B BE TR FIRR B 5 1R A e BN U8 R I i —
A HIES T B IR R G, AN TECT
I — 2 AR — I % R SO 3R A I B I
WG, B I A R AR I B AR U A
M ER A S KE 8 1E J2 9800 25 B L e v, Horp A
b8 5 3 HF 2 B A A B HE R SRR & 3
B, ERASH o AR ATE IR RE . AR mT AR
B (HEmKEEY) . R RBHEENER
EHALME T RENERRE, HRERAS
QN QAR RNl S I N VA NE ) B 1
P AN M ALBAE R & AR W bR, RF
FTRERASHALBAKF-m TXMA, ZRASR
it L (P<0.05) o WangZ5EP i . #H
FeAE g dl, ERASHL A ARG T7TRIMIEALBI &
[ (36.91+5.69) g/L vs. (34.09+4.83) g/L,
P=0.043]., ZEHpMFR" M FEH . Bl
HOEMERASH LR #E R JFALB . HI A& A
( prealbumin, PA) | #%EEND . MEELSE
BEMWE, e o R H AR T8 IR
Blo TRIEE, A 5T & B0 R S R A AR AR TR
W RFE, RIE1ER, ERASZH A &8 5% 5 0 1]
AL, ZRAEGIT¥RE L, FWERAST ARG
IR R R, NIk, ERASTH DL4ESF H R
HARJEWE TR, AT — o BB s T T

T AR A0 % 2 Wk K iR M Y B R
B, WCRP. IL-65%, M4 4 B & 5E I,
AR R DI RE, B R 5 I K E ek g |
WmE AR &M kAR, CRP & 58 HLIK
SR PN R 2 REEHZ —, 1L-6
P F A 58 M A0 M P 7 2 5 G 8 W 28 e AR E IRV
HRBKFEMES T A A 60015 B IR A 0
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PCT 2 i IR AR C 240t N ot A 8 B 3 19 #h 28 9 43
WA AR . EEEREMIEFREE T, PCTK
AR F AR AR TR G RAE SN —#  ®
HPCTHRE R, 220t 96 20 b 40 18 1 i 22 0 0%
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