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WE: BE  HIInE RS SR (ERAS) XATIE BRI AR EF L HWE (CRC) BEME W, ik HH
2019 45 1 H % 2020 4 10 H MR 2E5E — I s B2 Bedsa 9 113 B2 4F CRC B F AR ITXT4L, A BB B T3 00
BEARIBA , AR F T AR T F o R 2 WSR2 (n = 57) RN B2 (n = 56) o TR HH, X BRZH JR 35 25 7 LI
PRTH, WELH R E 25T ERAS Jr R THl, id5% 2 HAFARET AT 30 min ZARSG 1903 (HR) 8 K (SBP) FéT ik
FE(DBP) 3 405 FARRHAASG S 1 KA S MG P Y (SP) S5-FR 6l (5-HT) FIRTFI AR E E, (PGE, ) /K5 AR il
ARJGEE T KA B Mg S A (TP) (I (Alb) FIHT A (PAB) AKF, L5R 2 4B F ARHE HR SBP F1 DBP
Feig 2z R R L (P >0.05) o MR FE R P FIARE HR SBP il DBP 3 7 T ARHT (P <0.05) ; WAL &
FH AR SBP DBP 3 5 TR (P <0.05) , MZE4H 8 5 AR5 5 AR SBP . DBP Lk 22 R ISt iH# 3 X (P >0.05) ;0
FHBEAR AP RARG HR L ZRHLLEITHE L (P >0.05) . WEABEARTHAS HR SBP FI DBP ¥ i
FACFAIRLL(P <0.05) o 2 4L BH AR M SP.5-HT F1 PGE, KV b2 F G E L (P >0.05) ,2 HEHA
JG 3% SP.5-HT Fl PGE, /K-35 W28 TARFT (P <0.05) , R J5WEH B MG SP.5-HT Fl PGE, /K- AL TX B
(P <0.05), 2 A BHEARATIMAE TP Alb F1 PAB /K- b 22 F TG4 L (P >0.05) ,2 B FHAJG MG TP, Alb
F1 PAB K B EARTFARHET(P <0.05) , AR J5 LS K ML TP Alb Fil PAB /K-35 1 35 i3 F X BRAL (P <0.05) . 45ig
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Effect of enhanced recovery after surgery on elderly patients with colorectal cancer undergoing lapa-
roscopic radical resection
DING Chunhua', LI Yingying’
(1. The First Affiliated Hospital of Zhengzhou University , Zhengzhou 450052 , Henan Province , China ;2. Gastrointestinal , Hernia
and Abdominal Surgery ,the First Affiliated Hospital of Zhengzhou University , Zhengzhou 450052 , Henan Province ,China)
Abstract: Objective To investigate the effect of enhanced recovery after surgery (ERAS) on elderly patients with
colorectal cancer (CRC) undergoing laparoscopic radical resection. Methods A total of 113 elderly CRC patients admitted to
the First Affiliated Hospital of Zhengzhou University from January 2019 to October 2020 were selected as the research subjects.
All patients were scheduled to undergo elective laparoscopic radical resection, and the patients were divided into observation
group (n=57) and control group (n =56) according to the perioperative intervention methods. During the perioperative period ,the
patients in the control group were given routine clinical intervention,and the patients in the observation group were given ERAS
program intervention. The heart rate (HR) ,systolic blood pressure (SBP) and diastolic blood pressure ( DBP) of patients in
the two groups were recorded before operation,30 minutes during operation and after operation. The levels of serum substance P
(SP) , 5-hydroxytryptamine (5-HT) and prostaglandin E, ( PGE, ) were detected before surgery and on the first day after
surgery. The levels of serum total protein (TP) ,albumin (Alb) and prealbumin (PAB) were detected before surgery and on
the seventh day after surgery. Results There was no significant difference in preoperative HR, SBP and DBP of patients

between the two groups (P >0.05). The HR,SBP and DBP during and after operation were significantly higher than those
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before operation in the control group (P <0.05). The intraoperative SBP and DBP of patients in the observation group were
significantly higher than those before operation (P <0.05). There was no significant difference in SBP and DBP of patients
between postoperative and preoperative patients in the observation group (P >0.05). There was no significant difference in HR
before , during and after operation in the observation group (P >0.05). The HR,SBP and DBP of patients in the observation
group were significantly lower than those in the control group during and after operation (P <0.05). There was no significant
difference in serum SP,5-HT and PGE, levels of patients between the two groups before operation (P >0.05). The levels of
serum SP,5-HT and PGE, of patients after operation were significantly higher than those before operation in the two groups (P <
0.05). The levels of serum SP,5-HT and PGE, of patients in the observation group were significantly lower than those in the control
group after operation (P <0.05). There was no significant difference in the levels of serum TP, Alb and PAB of patients between the
two groups before operation (P >0.05). The levels of serum TP, Alb and PAB of patients after operation were significantly lower
than those before operation in the two groups (P <0.05). The levels of serum TP, Alb and PAB of patients in the observation
group were significantly higher than those in the control group after operation (P <0.05). Conclusion ERAS can effectively

stabilize the HR and blood pressure of elderly patients undergoing laparoscopic radical resection of colorectal cancer,reduce the

levels of serum pain mediators,and improve the nutritional status of patients.
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AR AR B VRS S (2018 fiR) ) ') AT I s 45 445
TREARIAAR o X L8 T ARG T MGG PR T
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Yes (4) ARG 12 h A5 RAT6 h 281 (5) iR %
15 LS 4> B R AN (=) il 5 ANFELAE 5 (6) % ML
AR ST (7) AR P35 T T AR
(8) ARJG 5 U 5 (9) RJa F AL & ik, 1]
BRI T Y5 (10) SRS HCE 3 ~5 d;
(I ARJF 1 d FRIES ., WERERFETFARMAT
2 WRC45 1 T-AR B i e 52 SRR e 2 4 k40
(2015 Jiz) )7 R B A2 AR} G SRR R
ARSI (2018 Ji) )™ il % B9 ERAS J7 &1,
FLRERAE . (1) 383 0 3k & Pl s v 1 25 05 5 1)
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(2) ARFITAG B 2 0 il Sh RE FIE B0 , 25 T 21 1F
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KT sr =3 40 B R AR E > 7 d s
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A 100 g - LTV E AR (40 5 WIRAD , R G
24 hfiRIm N E TRk 5 (4) R 6 h 58, RHT 2 h
BRI (5) BRFFIRIE O , ANHERR 26T S W HURR I ]
2, INGH R 2 BT AR ZY 5 (6) LEVIIF B2 BRI 30 min
TG PEE I AR 285 (7)) MR 408 S 19 0 St 4 B bR
P (=) EAREAMBELALY 5 (8) AN 18 A8, /e AR R
SR BRI AR R B 8 (9) BRAEAFAEWI & H i B9 FE B
R, — AT E S i 8 s (10) 25 IR 2 ZE 7
125 ~30 C, FAREG FHCE PRI KEE, Ji i itk Ak
L, W0 A A AR S AR AR K A (1) AR I AR
HEOLLA T UL AR 3 AR AR YT 5 (12) — i B
ERRE 1 d, B & BRIV B S IR E
2" (13) WAL JRR BT 2T 4 B2 1 BT VA S 5
(14) AR J5 RPZ1R ] 8 #3042 (A= 2R /K 100 mLL +
MIRRIR S K JE TR 150 g + $h 1R & P =) B
8 mg) BRI 5 (15) RJ5 6 ~ 12 h, g 2k i
HFEEUR TR ; (16) W A8 BRI B IS B ml TR
iR RIS, 12 h 5 R IRTES) .

1.3 WEIEFR (1)L EEARA AP 30 min J
ARG 02 (heart rate, HR) | L 4E J& ( systolic blood
pressure , SBP ) Fl14F 5K J& ( diastolic blood pressure,
DBP), (2) 733 TAREIFMARSGE 1 RRELRER
A ZS 5 R UK I 5 mL,3 000 r + min ' B> 15 min,
YR B2 LY, SR FHGHBR e 12 A0 1L 3 P 4 )5 ('sub-
stance P, SP) . 5-% 4 it ( 5-hydroxy tryptamine,
5-HT) .Fi 5 Ig & E, (prostaglandin E,, PGE, ) /K3,
(3) 73T ARFIFIARSGH 7 KR B R 2 5
FRbK I S mL, 54 8 3l il A= A7 43 B ORI i
& M EE H (total protein, TP) | [ 45 [ ( albumin, Alb)
FIET 5 E (prealbumin, PAB) 7K,

1.4 Zeit=Fsbs8 )i 1] SPSS 22. 0 B 4T 804
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2 HIA]HBCR T ¢ K055, P <0.05 HESAGIH¥E
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DBP i 2 5 TR, ZR A G E L (P<0.05),
WLELLH (B # R SBP \DBP {3 5 TRHI, 27 A 45
THEE (P <0.05) s WAL & AR5 5 AR SBP,
DBP M5 Jegeit2# i L (P >0.05) ; A [ %
AHT ARF ARG HR 22 R TG (P >
0.05) , WS B # AR FIAR 5 HR (SBP A1 DBP
WEACTX IR, 2R A5 F R (P <0.05)

®1 24A%EE HRNMELREK
Tab.1 Comparison of the HR and blood pressure of pa-

tients between the two groups (x%s)
217 n HR/(¥ - min~') SBP/mm Hg DBP/mm Hg
XJ R 2 56
PN 74.50 £13.53  113.77 £13.95 71.70 +7.52
NGl 85.07 +14.76" 123.93 £14.63" 81.07 +8.36°
N 80.18 +12.26" 119.86 +14.22* 76.66 =8.76"
pUESi| 57
PNl 73.95+14.26 112.33 £12.64 72.25+7.93
NGl 79.11 £15.63" 117.67 +15.86™ 77.91 £7.80%
UNE 75.28 £12.39" 114.58 +13.24> 73.39 £7.84"

T SR AP <0.05; 5% B H 4 P <0.05;1 mm Hg =
0.133 kPa,
2.2 24HFBEFME SP.5-HT # PGE, 7k F LI
BRI 2. 2 AR RAT MY SP.S-HT FI PGE,
KPR ZE R TG (P >0.05) o 2 4HE#H
AJ5 MLE SP5-HT Hl PGE, K212 3 i T AAl,
ZEFAGITFE (P <0.05) o AJ5 WA LH B I
1§ SP.5-HT Fil PGE, 7K i 5 IR T X IRAL, 22 57 4
Gt (P <0.05) .
&2 24HBFMF SP.S-HT 1 PGE, /KELLE
Tab.2 Comparison of the serum SP,5-HT and PGE, levels

of patients between the two groups (xxs)

A n SP/(mg-L~') 5-HT/(pg-L~') PGE/(ng-L7")
X HRZH 56
A 1.15£0.22 1.50 £0.16 139.05 +14.50
A 1.51 £0.21° 2.25+0.20°  211.82 +24.56°
WEEA 57
A 1.18 £0.17 1.52+0.17 140.61 £14. 10
N 1.36 0. 18 2.00+0.19%  193.34 £22.66*

i HARWI S P <0.05 5 5% RAL P <0.05,

2.3 248FEME TP Alb 1 PAB K F b 45
RWF3, 2 HBEARATIMTE TP Alb 1 PAB /K-
A ZERTCGITFE L (P >0.05), 2 HEERE
IMLE TP Alb 1 PAB /K- 8 I8 TR R, 22 57 A 48
PR X (P<0.05), RFEWEHEE MG TP,
Alb F1 PAB 7KV i 2 8 T X BRAH, 22 S A et
B Y (P<0.05),

%3 24EFMTE TP Alb il PAB KF L%

Tab.3 Comparison of the serum TP, Alb and PAB levels

of patients between the two groups (x£s)
A5 n TP/(g-L7')  Alb/(g-L7')  PAB/(mg-L7")
apiEiil 56
il 70.36 £6.57  43.03 +4.66 214.99 +40. 19
VNG 63.88 +£5.61°  37.22 +4.80° 162.70 +39. 11°
Uk <) 57
At 69.31£5.63  41.72+4.52 218.25 £38.37
VNG 67.22£5.85%>  39.81 £4.68*  194.68 +41.68%

T SR AP <0. 05 ; 53 BE4H LA P <0. 05,
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82% A R Z ¥ E UL &R, 5T
FARE, EEGE TR B 7E—E R E L H
AR 2R N R A5 RRER . P ER, 3
T ERAS &Y 215 X8 1 Bt vT BTG I s B 45
JAIEEARIA AR BB ARG AN [ I [A] AR R  , SP
TEFEARN T2 40 A0 1) £ PR 5 B AL 3 0 ph 2 K
5-HTsi 1 5 HAZ A S5 A 1 s 98 0 55 15 38 1 P
et 22388 JiT ; PGE, J2& 41 R 21 21 b AT R AR I 1Y
E AR LR R P 203 TR L ASHIFFE 45 5

N, BAR 2 B AR M SP.S-HT FI PGE, JK-F-%¢
ARHTEAT Tt AR A RS I SPLS-HT il
PGE, /KR ZAR T X B 40, #2715 ERAS J7 0] LI
HEEAF ARG ML PR AP TR o

B RN e Bk A AR N 1, i
HUASRE IR, S B DB R A R >, E
KGRI R, ALY 9 8 T SR R
P28, ARSI W 10 I S XS B 2 T oo, T 1
BEETPROUITFAIGI T 9 CRC B FH BA BRI
B AWPFREE R BIR,2 B E ARG M TP Alb
1 PAB ZKCF-RRAIG , (E R ZH £ 35 13 TP Alb 1 PAB
KR R T B B8 ERAS J7 58 R T8l
A B RGA AR5 AR B 1 E SRR DL, X AT e
SARRIMA G AN SR S, ] RE SR E ARG H
MBI BEMRIZ TR e R A O o

Zi ik, ERAS J5 SRAEIEZ I e 2 FL A AR
TAARBEAR R T B RRE ML 3l 1 M LA
T BUKF- T e BGE B FRROL A (AR TRE
AN AR RPEARR PR — 2T

SE K.

(1] SESERELIT L (2020 40) € KA. BR T AEEEE

B E 25 B T LG (2020 4ER) [T]. sRAEF i ARl
Z74:,2020,23(6) :521-540.
EXPERT GROUP ON DIAGNOSIS AND TREATMENT STAND-
ARD (2020 EDITION) OF COLORECTAL CANCER IN CHINA.
Chinese colorectal cancer diagnosis and treatment specification of
National Health Commission (2020 edition) [J]. Chin J Gastrointest
Surg ,2020,23(6) :521-540.

(2] Wezdh, 2000, 80, 4. PSS E i T A0 ) 8 0 B
2019 ARREH S — Wi E M C AR [T ] i E SN RGE
2020,40(1) :106-116.

YAO H W,LI X X,CUI L,et al. Annual report of Chinese colorec-
tal cancer surgery database in 2019: a nationwide registry study
[J]. Chin J Pract Surg,2020,40(1) ;106-116.

[3] TFHZ BRI AR S IFIE 4 B R AE AR X 45

MR B RS S SN M S RS RE R L (U] B & IR
B4R ,2019,36(5) :471-474.
YU X Z. Comparison of the effect between laparoscopic radical
resection and open radical resection of colorectal cancer on postopera-
tive inflammatory response and immune function [ J]. J Xinxiang
Med Univ,2019 ,36(5) :471-474.

(4] BXTEN e R, sRNiIT , 45 AN T AR5 20 B 4F 45 1 e A
REHEF NS R g (1], 58 B4, 2019,
33(12) :1176-1179.
ZHAO D M,PEI G Q,ZHANG Y K, et al. Effects of different sur-
gical methods on inflammatory factors, stress and gastrointestinal
hormones in elderly patients with colon cancer[ J]. Pract Geriat,
2019,33(12) :1176-1179.

[5] GUSTAFSSON U O,SCOTT M J,HUBNER M, et al. Guidelines for

perioperative care in elective colorectal surgery:enhanced recovery



5 8 4

THAE, 5 B RS SR XA TR I BEARIG AR G A 45 B i R SR

- 785 -

(8]

(9]

[10]

[11]

[12]

[14]

after surgery (ERAS) society recommendations :2018[ J]. World J
Surg ,2019,43(3) :659-695.
AR B AE AR A IR B S N B RL AL, AR R A 2
SRR B EIA AN R E AL, v [ B 0 D 22 SR 2 i 4 25 45
HMAMRHE N 22 5y 22, 2. I Be 4 B R AR VA R AR TR
(2018 fi) [J]. AR AL MRIR S ,2018,17(9) :877-885.
LAPAROSCOPIC AND ENDOSCOPIC SURGERY GROUP OF
BRANCH OF SURGERY OF CHINESE MEDICAL ASSOCIATIO,
COLORECTAL SURGERY GROUP OF BRANCH OF SURGERY
OF CHINESE MEDICAL ASSOCIATIO, CHINESE SOCIETY OF
COLON AND RECTAL SURGEONS OF CHINESE MEDICAL
DOCTOR ASSOCIATIO, et al. Guideline for operative procedure of
laparoscopic radical resection of colorectal cancer (2018 edition)
[J]. Chin J Dig Surg,2018,17(9) :877-885.
BRI B SRS 00 o INE R S AR Db 4. 46
1o T F s e A2 SR AP [ & IR (2015 JR) [T].
SEHAMRE 25,2015 ,35(8) :841-843.
ENHANCED RECOVERY SURGERY COLLABORATIVE
GROUP OF THE CHINESE MEDICAL ASSOCIATION OFF-SITE
ENTERAL NUTRITION BRANCH. Chinese consensus of enhanced
recovery after surgery for colorectal surgery (2015 edition) [ J].
Chin J Pract Surg,2015,35(8) :841-843.
HAR PR R AR g o, AR R AR 2 R I 23 2. INE S Ak
b L IR AR BIAE R (2018 i) [J]. b [ S5 4
BlZu:,2018,38(1) :1-20.
CHINESE MEDICAL ASSOCIATION SURGERY BRANCH, CHI-
NESE MEDICAL ASSOCIATION ANESTHESIOLOGY BRANCH.
Interpretation on the surgical part of consensus on ERAS and
guidelines for pathway management in China (2018) [ J]. Chin J
Pract Surg,2018,38(1) :1-20.
KONDRUP J,ALLISON S P,ELIA M, et al. ESPEN guidelines for
nutrition screening 2002[ J]. Clin Nutr,2003,22(4) :415421.
GUSTAFSSON U O0,SCOTT M J,SCHWENK W et al. Enhanced
recovery after surgery society. Guidelines fo perioperative care in
elective colonic surgery[ J]. Clin Nutr,2012,31(6) :783-800.
NELSON G, BAKKUM-GAMEZ J, KALOGERA E, et al. Guide-
line sfor perioperative care in gynecologic/oncology ; enhanced re-
covery after surgery (ERAS) society recommendations:2019 up-
date[ J]. Int J Gynecol Cancer,2019,29(4) :651-668.
NI X F,JIA D,CHEN Y et al. Is the enhanced recovery after sur-
gery ( ERAS) program effective and safe in laparoscopic colorec-
tal cancer surgery? A meta-analysis of randomized controlled trials
[J].J Gastro Surg,2019,23(7) ;1502-1512.
MILLAN M, RENAU-ESCRIG A 1. Minimizing the impact of colo-
rectal surgery in the older patient; the role of enhanced recovery
programs in older patients[ J]. Eur J Surg Oncol,2020,46(3) .
338-343.
i, ELR T 5w, 45, P e 52 SR Xt 2 4R 45 M i AR
BIEDIRE e RV B B2 [ )] vh 42 B I st 2e ik, 2014,
17(12) :1223-1226.
MA L,WANG L F,DING K, et al. Effect of fast tract surgery on

immune and inflammatory reaction of elder patients with colorectal

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

cancer| J |. Chin | Gastrointest Surg 2014 ,17(12) :1223-1226.
TN, 22, MR, A N R A2 SR X o A 4 L R AR
BT K e [T ], i B2 2 B2 Be 2 4, 2018, 40
(6) :730-735.

YU J H,LI X B, WANG D, et al. Feasibility and safety of en-
hanced recovery after surgery for elderly patients with colorectal
cancer| J |. Acta Acad Med Sin,2018,40(6) ;730-735.
LINDEMANN K,KOK P S,STOCKLER M, et al. Enhanced recovery
after surgery for suspected ovarian malignancy:a survey of perioperative
practice among gynecologic oncologists in australia and new zealand to
inform a clinical[ J]. Int J Gynecol Cancer,2017,27(5) :1046.
KOZAREK K, SANDERS R D, HEAD D. Perioperative blood
pressure in the elderly[ J]. Curr Opin Anaesthesiol ,2020,33(1) ;
122-130.

2Ry | BEHG SRR , 55, ERAS FUSEBAE T IEIBR F A B
AT FEFCIRE ORI T 14 107 280 A K R L 3L 3l 17 2 145 )
[J]. [ EE# 2 #2021 ,41(3) :532-535.

LI JL,LU Y,HU N N, et al. Application effect of ERAS concept
in dexmedetomidine anesthesia in elderly patients with liver resec-
tion and its effect on hemodynamics[ J]. Chin J Gerontol ,2021 ,
41(3) :532-535.

SAO C H,CHAN-TIOPIANCO M, CHUNG K C,et al. Pain after
laparoscopic surgery : focus on shoulder-tip pain after gynecologi-
cal laparoscopic surgery [ J]. J Clin Med Assoc,2019,82(11)
819-826.

R TR S AR I 1 2R X B A A I
S HE ARG AR PN BT L], o E AL 2%, 2020,
40(11) :28-30.

CHANG S X. Application effcacy of multi-mode analgesia
management based on enhanced recovery after surgery idea
a-midst laparoscopic radical surgery for colorectal carcinomal J].
Chin J Coloproctol ,2020,40( 11 ;28-30.

OGEDENGBE J O, ADELAIYE A B, MOHAMMED A et al.
Evaluation of physiologic pain in relation to pain substances in
healthy subjects[ J]. Pathophysiology,2015,22(4) :183-187.
NOVELLI I R,ARAUJO B A D, GRANDISOLI L F et al. Nutri-
tional counseling protocol for colorectal cancer patients after sur-
gery improves outcome [ J ]. Nutr Cancer,2021,73 (11/12)
2278-2286.

SAGAWA M, YOSHIMATSU K, YOKOMIZO H,et al. Pulmonary
dysfunction function and poor nutritional status are risk factors for
remote infections following surgery for colorectal cancer[]J]. J
Nippon Med Sch,2018,85(4) :208-214.

FERFE, A, LZRBY, % 45 B S HE IR BRI &
HEREIRAERI A GBI T T]. PR B A 2k, 2012,
19(14) :1106-1108.

WANG T B,SHI H P,MAI B Z,et al. Relationship of nutritional
risk screening and postoperative complications in patients with
colorectal carcinoma [ J]. Chin J Cancer Prev Treat, 2012, 19
(14) :1106-1108.

(AXHE:REB)



