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Application of two kinds of analgesia after colorectal cancer surgery: a meta-analysis
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[Abstract] Objective:To explore the safety and the analgesia effect of intravenous analgesia and epidural analgesia in the patients with colorectal cancer
after surgery. Methods- The literature search was conducted in the Chinese databases, i.e. CNKI, WanFang, CBM, and VIP, and the abroad databases, i.e.
PubMed, Web of Science, Embase, Cochrane Library and Joanna Briggs Institute (JBI) for randomized controlled trials (RCTs), controlled clinical trials
(CCTs) and case-control studies (CCSs) about the effects of intravenous analgesia and epidural analgesia on the patients with colorectal cancer after
surgery from January 2010 to November 2020, in the languages of Chinese and English. Three researchers independently conducted literature screening
and quality evaluation in strict accordance with the standards, and extracted effective data such as study type, sample size, age, intraoperative anesthesia
mode, postoperative analgesic drugs and outcome indicators, which were input into RevMan 5.4 software for meta-analysis. Results-A total of 20
literatures, including 13 RCTs, 6 CCTs and 1 CCS, involving 1 615 patients. There were 813 cases in the epidural analgesia group and 802 cases in the
intravenous analgesia group. Compared with intravenous analgesia, postoperative epidural analgesia had significant lower visual analogue scores (VAS)
of pain at 6 h, 24 h, and 48 h, shorter hospital stay and time to first feeding after operation, and lower incidences of ileus and nausea and vomiting (all P<
0.05). Conclusion-Compared with intravenous analgesia, postoperative epidural analgesia for the colorectal neoplasms patients is better in the analgesic
effect 6 h, 24 h, and 48 h after surgery, effectively shortens the hospital stay and time to first feeding after operation, and reduces the incidences of ileus
and nausea and vomiting.
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Fig1 Flow diagram of literature screening
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Tab 1 The characteristics of the included studies in the meta-analysis

Epidural analgesia Intravenous analgesia
Study  Type Intraoperative . . Intraoperative . . Outcome
n Age/year anesthetic Postoperative analgesic drug n Agelyear anesthetic Postoperative analgesic drug
[4] RCT 15 72.2+11.8 GA+INA Fentanyl 15 74.7+13.8 GA+INA Fentanyl [®6)
[5] RCT 60 51.0-73.0 IA+GA Diprivan', Alfentanil, 60 4510770 TAYGA Diprivan', Alfentanil, ®
Rocuronium Rocuronium

(6] RCT 50 50.245.0 EA+GA Ropivacaine 50 50.5+6.0 IA+GA Butorphanol tartrate [©)6

[7] RCT 77 65.6 NA Diclofenac 66  67.1 NA Ketorolac (@)

(8] RCT 30 64.1£10.0 Light GA Levobupivacaine, Fentanyl 30 65.8+10.0 GA Morphine, Fentanyl &)

[9] RCT 40 26.0-85.0 INA Lidocaine, Ropivacaine 41 26.0-85.0 INA Butorphanol tartrate 0@
[10] RCT 81 59.1+12.1 EA+GA Bupivacaine 81 57.6+12.1 IA+GA Fentanyl )6
[11]  RCT 37 57.5+3.1 EA+GA Lidocaine, Ropivacaine 37 56.9+3.2 1A Butorphanol 00
[12]  RCT 24 54.1+2.4 EA+GA Dezocine, Ropivacaine 24 54.242.4 1A Dezocine, Fentanyl @
[13] RCT 31 61.0£15.0 GA Bupivacaine, Morphine 31 58.0+16.0 IA Morphine @3
[14] RCT 46 54.7£7.2 EA+GA Sufentanil, Ropivacaine 46 53.9+6.8 IA+GA Ondansetron, Sufentanil (0]
[15] RCT 39 57.6+3.4 EA+GA Lidocaine, Ropivacaine 39 57.6£3.3 TA+GA Butorphanol Q@
[16] RCT 32 50.3+0.9 INA Lidocaine, Ropivacaine 32 51.1%0.8 INA Butorphanol tartrate D@
[17] ccCT 30 50.2+7.3 EA+GA Lidocaine, Ropivacaine 30 50.9+7.5 IA+GA Butorphanol tartrate 0@
[18] CCT 55 55.1£3.1 EA+GA Bupivacaine, Ephedrine 55 542425 1A+GA Butorphanol tartrate D@
[19] CCT 27 54.7+7.0 EA+GA Bupivacaine, Ephedrine 27 54.7+6.7 1A Butorphanol tartrate @
[20] ccCT 30 58.6+10.2 EA+GA Lidocaine, Ropivacaine 31 59.8+9.6 IA+GA Butorphanol tartrate OO@
[21] CCT 45 55.1+1.2 TA+GA Ropivacaine 45 56.0+1.4 TA+GA Butorphanol O@
[22] CCT 24 56.5+4.7 NA Ropivacaine 24 55.5+4.6 NA Sufentanil ®
[23] ccs 40 67.6+6.2 EA+INA  Sevoflurane 38 66.1%7.1 IA+GA Diprivan @®

Note: (D—VAS score; (2 —nausea and vomiting; 3 —ileus; @ —time to first feeding after operation; (5) —hospital stay. GA—general anesthesia; INA—
inhalation anesthesia; IA—intravenous anesthesia; EA—epidural anesthesia; NA—not available.
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W A IF 455 RCT 29 2 5% CCT M, 14 218 Aait#E L (K2),

B, XFRRL121861, P=5%, RHBEEZVIEA (WMD, =

Epidural analgesla Intravenous analgesla Mean Difference Mean Difference
Study or subgroup Weight . .
Mean SD Total Mean SD Total 1V, Fixed, 95%CI 1V, Fixed, 95%CI
[11] 13 0.2 37 5:l 0.7 37 293% -3.80[-4.03,-3.57] ™
[16] 145  0.28 32 522 0.87 32 16.1% -3.77[-4.09,-3.45] "
[19] 1.43 0.4 24 523 135 21 5.7% -3.80 [-4.33,-3.27] —
[20] 1.5 0.5 30 5.1 1 31 10.4% -3.60[-3.99,-3.21] -
[6] 1.8 0.3 50 52 1 50 19.3% -3.40 [-3.69,-3.11] =
[9] 1.3 0.3 42 5 0.9 41 19.2% -3.70 [-3.99, -3.41] -
Total (95%CI) 218 218 100.0% -3.68 [-3.81, -3.55] ¢
Heterogeneity: Chi’=5.28, df=5 (P=0.38); ’=5% i 7 _‘2 : 2 i
Test for overall effect: Z=56.73 (P<0.000 01) : i :
Epidural analgesia Intravenous analgesia
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Fig 2 Forest plot of effects of the two analgesic methods on VAS scores 6 h after operation in the patients with colorectal cancer

2.3.2 2 FpEIR A 04 E R R E RS 24 h VAS [U52 -1.99, 95%CI -2.26~-1.72, P=0.000), Z5HFM, %k
W AIF 3R RCT ' FI3ES CCT "2 F-1igH 196 i, DR, A BEAMER RS 24 h LR AUR AR, £
xR ZH 207 ] . P=80%, R HBEALZLN AL (WMD,, = SEGIEEL (F3),

Epidural analgesla Intravenous analgesla Mean Difference Mean Difference

Stidyof subgroup Mean SD Total Mean SD Total Welght 1V, Random, 95%CI IV, Random, 95%CI

[11] 1.4 0.3 37 3l 0.6 37 18.9% -1.70 [-1.92,-1.48] Ea

[16] 1.02 0.22 32 3.55 1.09 32 14.9% -2.53[-2.92,-2.14] -

[17] 1.42 0.45 30 3.15 0.68 30 17.2% -1.73 [-2.02, -1.44] il

[19] 1.01 0.33 27 3.53 1.15 27 13.4% -2.52[-2.97,-2.07] -

[20] 12 0.6 30 32 0.7 40  16.8% -2.00 [-2.31,-1.69] ==

[9] 1.4 0.4 40 3.1 0.6 41 18.8% —1.70 [-1.92,-1.48] -

Total (95%CI) 196 207 100.0% -1.99 [-2.26, -1.72] ) ’. . .
Heterogeneity: Tau’=0.09; Chi*=25.46, df=5 (P=0.000 1); ’=80% - _'2 5 é "‘
Test for overall effect: Z=14.43 (P<0.000 01) i ; ;

Epidural analgesia Intravenous analgesia
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Fig 3 Forest plot of effects of the two analgesic methods on VAS scores 24 h after operation in the patients with colorectal cancer

2.3.3 2 FhiE Jr U0 45 W R A RIS 48 h VAS (152 (WMD,,,=-1.96, 95%CI -2.05~-1.88, P=0.000). %%
Wi A 35 RCT ™ RI3 B CCT 7™, F Al R, MR IKGEUR, WBAMER /2 RS 48 h R AL
183 i, X B AL 185 ] . P=39%, R F [ & %5 v A Al U, ZRAGIHFEL (E4),

Epidural analgesla Intravenous analgesla Mean Difference Mean Difference

Stud, b Weight

udy or subgroup Mean SD  Total Mean  SD  Total ' ="' IV, Fixed, 95%CI 1V, Fixed, 95%CI

[12] 0.86  0.19 24 597 0.34 24 29.7% -1.91[-2.07,-1.75] -

[16] 096  0.17 32 3.1 0.88 32 75% -2.14[-245,-1.83] T

[17] 096 025 30 287 056 30 15.0% -1.91[-2.13,-1.69] =

[19] 095 029 27 323 0.64 27 103% -2.28[-2.55,-2.01] — ™

[20] 09 04 30 2.8 0.6 31 11.1% -1.90 [-2.16, -1.64] —

[9] 09 02 40 2.8 0.5 41 26.5% -1.90 [-2.07,-1.73] =

Total (95%CI) 183 185 100.0% —1.96 [-2.05,-1.88] 0 . ' .
Heterogeneity: Chi’=8.20, df=5 (P=0.15); P=39% A 3 5 i .

Test for overall effect: Z=45.26 (<0.000 01) Epidural analgesia  Intravenous analgesia

El4 2FEEAXEEGEEE ARG 48 h VAS InHI ZR K E

Fig 4 Forest plot of effects of the two analgesic methods on VAS scores 48 h after operation in the patients with colorectal cancer
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St b Epidural analgesla Intravenous analgesla —— Risk Ratio Risk Ratio

UCy or subgroup Events Total Events Total B NL-H, Fixed, 95%CI M-H, Fixed, 95%CI

[10] 4 81 15 81 43.5%  0.27[0.09, 0.77] =

[13] 2 31 6 31 17.4%  0.33[0.07, 1.53] " B

[4] 2 15 2 15 5.8%  1.00[0.16, 6.20]

[5] 2 60 11 60 31.9%  0.18 [0.04,0.79] =

[8] 1 30 0 30 1.4% 3.00 [0.13, 70.83]

Total (95%CI) 217 217 100.0% 0.33 [0.18, 0.63] &

Total events 11 34

Heterogeneity: Chi*=4.08, df=4 (P=0.40); ’=2% f } - {

0.01 0.1 1 10 100

Test for overall effect: Z=3.36 (P<0.000 8)
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Epidural analgesia Intravenous analgesia

Fig 5 Forest plot of effects of the two analgesic methods on ileus incidence after operation in the patients with colorectal cancer
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(RR 0 =0.51, 95%CI 0.28~0.92, P=0.020) . 4%t %
W, BB AR AT B ROR SR DI R AR 2R A S
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Stud b Epidural analgesla Intravenous analgesla Weigh Risk Ratio Risk Ratio
tudyor subgroup Events Total Events Total eight M-H, Random, 95%CI M-H, Random, 95%CI
[13] 18 30 12 30 16.7% 1.50 [0.89, 2.54] i i
[14] 6 46 14 46 13.6% 0.43 [0.18, 1.02]

[16] 1 32 3 32 52% 0.33 [0.04, 3.04]

[17 3 30 11 30 10.9% 0.27 [0.08, 0.88] -

[20] 1 30 4 31 5.5% 0.26 [0.03, 2.18]

[4] 2 15 4 15 83% 0.50 [0.11, 2.33] - |

[6] 3 50 10 50 10.5% 0.30 [0.09, 2.13] -

[7] 17 77 13 66 15.7% 1.12[0.59, 2.13] B

[9] 5 40 20 40 13.5% 0.25 [0.10, 0.60] "

Total (95%CI) 350 340 100.0%  0.51[0.28,0.92] -

Total events 56 91 . i ] i

Heterogeneity: Tau’=0.47; Chi’=23.67, df=8 (P=0.003); ’=66%

Test for overall effect: Z=2.25 (P=0.02)
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Fig 6 Forest plot of effects of the two analgesic methods on nausea and vomiting incidence after operation in the patients with colorectal cancer
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Mean Difference Mean Difference

Study or subgroup
Mean SD Total Mean SD Total 1V, Fixed, 95%CI 1V, Fixed, 95%CI

[11] 44.7 13.4 37 56.6 18.3 37 2.5% -11.90[-19.21,-4.59] -

[15] 4256 421 39 50.37 5.48 39 283%  —7.81[-9.98,-5.64] =

[16] 43.19 11.52 32 54.67 13.15 32 3.6% —11.48[-17.54,-5.42] -

[17] 4572 1596 30 55.78 17.16 30 1.9% -10.06 [-18.45, -1.67] -

[18] 433 7:5 55 50.45 9.48 55 13.0% -—7.15[~10.34,-3.96] -

[20] 47.7 14.5 30 55.4 16.2 31 22%  —7.70 [-15.41, 0.01] ]

[21] 4419 278 45 50.19 5.21 45 44.6%  -6.00 [-7.73,-4.27] u

[23] 60.24  22.8 40  77.04 2448 38 1.2% -16.80 [-27.31, -6.29] _'_

9] 45.7 15.9 42 55.7 17.1 41 2.6% —10.00 [-17.11, -2.89] -

Total (95%CI) 350 348 100.0%  —7.36 [-8.51,-6.20] )

Heterogeneity: Chi’=986, df=8 (P=0.27); =19% t t t i

-100 =50 0 50 100

Test for overall effect: Z=12.51 (P<0.000 01)

7 2MEBEAANEEREREAREERE R BRI RRE

Epidural analgesia Intravenous analgesia

Fig 7 Forest plot of effects of the two analgesic methods on time to first feeding after operation in the patients with colorectal cancer
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Epidural analgesla Intravenous analgesla Mean Difference Mean Difference
Study or subgroup Weight
Mean SD Total Mean SD Total IV, Random, 95%CI 1V, Random, 95%CI

[10] 8.77 1.44 81 9.67 1.7 81 22.6% —0.90[-1.39,-0.41] -

[22] 5.4 1.6 24 9.7 3.1 24 17.1% -430[-5.70,-2.90] — =

[23] 9.26 245 30 12.07 2.14 38 19.6% —2.81[-3.83,-1.79] - =
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