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Laparoscopic surgery for rectal cancer is not superior to open surgery in long - term
efficacy :a Meta-analysis of classic randomized controlled trials in the last 10 years

Peng Xueting',Zhu Kun’, Yan Rong’, Li Kang™

'"Health Science Center, Xi’ an Jiaotong University, Xi’ an 710061 ; *Department of Surgical Oncology, the First
Afflicted Hospital of Xi’ an Jiaotong University ,Xi’an 710061 ,China

[Abstract] Objective: To present a meta-analysis of high-quality published and classic randomized controlled trials (RCTs)in the
past decade in comparison to laparoscopic surgery (LS)and open surgery (OS) for rectal cancer. Methods: Electronic literature search
was performed on PubMed, EMBASE, Web of Science, OVID, CNKI, Wanfang Data and Cochrane Library from January 1, 2007 to
November 1,2018. All eligible RCTs were evaluated based on the Jadad score. We used the fixed effect model (FE)and the random
effect model (RE )to analyze this cohort. Results: Among all the 14 included studies, a total of 3 288 cases were reported , including 1
779 patients in the LS group and 1 509 patients in the OS group. The results of the Meta-analysis demonstrated the operative time of
the LS group was obviously longer than that of the OS group(MD=40.04, 95%CI[24.07,56.01],P < 0.05), LS was associated with less
blood loss (MD=-98.48,95%CI[ -148.72,-48.25 ], P < 0.05) , fewer blood transfusions (OR=0.30,95%CI[0.16,0.55], P < 0.05),
shorter bowel function recovery times (MD=-0.68,95%CI [-0.98,-0.38],P < 0.05), shorter postoperative hospital stays (MD=-1.08,
95%CI[ -1.49,-0.66], P < 0.05) , fewer postoperative complications (OR=0.67,95%C1[0.46,0.97], P < 0.05) and fewer wound
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infections (OR=0.52,95%C1[0.36,0.77], P < 0.05). However, no significant differences between the LS and OS groups were proximal
resection margin, radial distal margin, the number of harvested lymph nodes, positive circumferential resection margin (CRM) ,
reoperation , other postoperative complications (ileus , abdominal infection , lung infection, anastomotic fistula, anastomosis bleeding and
anastomosis stenosis) , local recurrence, 3-year overall survival, 5-year overall survival or 5-year disease-free survival. Conclusion:
There are no significant differences between LS and OS in terms of the number of harvested lymph nodes, positive CRM, local

recurrence or overall survival. More, LS for rectal cancer appears to be safer in blood loss, blood transfusions, bowel function recovery

times and wound infections in comparison to OS.

[Key words] rectal cancer;laparoscopic surgery; open surgery ; Meta-analysis
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Table 1 Base data of included studies
rFRE BE (e, i) () BMI(kg/m®)

i m(H) LS 0S LS 0S LS 0S LS 0s
Braga %7 2007 83 85  55/28 64/21 628126  653x103 — —
Mirza 2" 2008 54 38 — — — — — —
Sung-Bum KangZ5®" 2010 170 170 110/60  110/60 578+ 11.1  59.1£99 24.1%32 24132
Veenhof 45" 2010 22 18  16/6 12/6 64(59~74)  67(59~74) 24 25
LiZghn 2011 113 123 67/46 70/53 561139 575+140 222124 22.1%23
Gong 251 2012 67 71 3829 40731 584+13.6 59.6+94 23.6+2.6 234+1.8
EpAR AT 2013 82 56  49/33 31/25 63.5 68.3 — —
van der Pas %11 2013 699 345 448/251 211/134  66.8+105 658+109  26.1+4.5 26.5+4.7
Jeong 20 2014 170 170 110/60  110/60 578+ 11.1  59.1+£99 2408+321 24.08%3.20
Fujii 451 2014 29 29 16/13 16/13 79.8 £3.6 80.1+42 222+3.0 21.9+3.1
Zhou 2517 2015 152 254 95/57  151/103  59(24~90)  55(19~86)  22.7+11.1  23.1x9.5
pUE T 2016 56 56 37/19 39/17 56 + 12 55+ 11 — —
Fi] B s sl 2016 40 40 2020 20/20 51312 51312 — —
[ 2016 42 54 2517 3519 50.05+4.09 51.5+42 — —
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Table 2 Oncology data of included studies
FA ) TNMEE 73 (1) BT
liEa D JIRE FE AT THE £ (em) | 1 I VO
Braga %" LS 9.1 25 16 31 11 53.6
0S 8.6 2419 29 13 53.6
Mirza %5 LS — 18 17 9 — 40.0
0S — 0 13 15 — 58.0
Sung-Bum Kang %" LS 56+23 41 73 2 36.0
0S 53%25 40 96 3 36.0
Veenhof 25" LS <12.0 — — — — —
0S <12.0 - - = = —
Li & LS <5.0(28.9%);5.1~10.0(71.1%) 2429 60 — 74.8
0S <5.0(30.9%);5.1~10.0(69.1%) 25 34 64— 74.8
Gong &1 LS — 46 14  — 21.0
0S — 49 13 — 21.0
IR A LS — - _
0S — e —
van der Pas 251 LS <5.0(27.3%);5.1~10.0(40.0%) ;10.1~15.0(32.7%) 231 180 233 4 —
0S <5.0(56.7%) ;5.1~10.0(13.3%) ; 10.1~15.0(30%) 107 91 125 —
Jeong Z51s) LS <3.0(40.6%) ;3.1~6.0(38.8%) ;6.1~9.0(20.6% ) 25 74 31 40 36.0
0S <3.0(38.2%);3.1~6.0(34.7%) ;6.1~9.0(27.1%) 35 89 24 22 36.0
Fujii 2 LS <12.0 - = = = —
0S <12.0 - - = = —
Zhou &1 LS <5.0(34.9%);5.1~10.0(39.5%) ;10.1~15.0(25.6%) ~ — 78 74— 63.0
0S  <5.0(37.0%);5.1~10.0(39.8%) ;10.1~15.0(23.2%)  — 115 139 — 65.0
X A LS — 0 10 46 0 —
08 — 0 13 43 0 —
ST/ AR LS — - = = = —
0s — - - = — —
AR LS — 13 11 9 25.1
0s — 12 18 16 247
St E L (E26), [ AR GE 2 S TR (P=61% , P < 0.05) , % I BEHL

232 RERAWENILEK

6 s SCHRAE T A5 Mo D Be K A2 B ] i %) L
BT RAFAE G T2 5 Tt (P=98% , P < 0.05) , >k
FHBEPUSNAR T . Meta 2550 48R TR 5
JEF AL, W 5T ARG W D ek 52 s ) 38
(MD=- 0.68, 95% CI: - 0.98~- 0.38, P < 0.05, [
3A) . 6% SCHRIRIE T A A Be it B % e, 45 BF
FEAFAE G2 S5 R (P=81% , P < 0.05) , K JH Fifi
PLELN R, Meta 55588, I TR 5HIE T
RARE M8 55 T ARAE B Ast 1] 8 45 (MD=-1.08,95%
CI:-1.49~-0.66,P < 0.05,[%3B),
233 RGLaMIT LR

115 SCHRARIE T AR5 I AC0E SRR HE , 255

RN AL, Meta 5 48R , E IR TR 5HIEFA
AL, I8 B 58 T R RS I &OE % 3K (OR=0.67,
95%CI:0.46~0.97,P < 0.05, K 4A) . TEARJG K TF
AR A2y W5 TR 5 TFIE AR [ 25 55 0
4 it %% & X (OR=1.05, 95% CI: 0.74~1.48, P >
0.05) . AWFFEIE T LB B, WA ARG I K IE 7
T, 050 A B A BEL 1) 1 J g | R R IR e iRk g |
WG WA i WA ks, Hid 11 RS
BRI IE T AR5 U1 B e AR R XT L, 45 R
EEEFARSHEF AL, BEEFARGEUIH
e % /N (OR=0.52, 95%C1: 0.36~0.77, P <
0.05, &l 4B) . 7E R J5 1 45 fH (OR=0.85, 95% CI:
0.58~1.25, P > 0.05) , i #BJ& 4 (OR=1.73, 95% Cl:



3955 61

- 936 - Mo E R R R 20194F6 A
_ & 0.61~4.92, P > 0.05) il Jiili 4 J& 4% % A= %8 (OR=0.78,
' _ - % £ & 959%CI:0.48~1.27,P > 0.05) /7 i , Fi41 22 R o4 1%
2 %5 = g p B AEARSEWA TTE(OR=1.13,95%C1:0.79~1.62,
fvg %gﬁ%{ wk iﬁﬂ P>0.05) W& i (OR=0.41,95%CI:0.16~1.03,
g ?‘2%%%— i'%te ﬁ g P> 0.05) FiWy & 1 8% % F (0R=2.13,95%Cl:
g 5 ﬁﬁ? }fu § % ﬁ 0.29~15.75,P > 0.05) , 4 2z S Jcse i 275 Lo
Bupns’ [ @ @ | @ | ® | ® | ® 234 REBKHTHILEK
WY @ | @ | 0| e | @ 8 SCHKRAE T AR5 JR &R R & FIIXT L, Meta
531233: B SRR BT AR S IR TARASG R % %
Jeong [ @ | ® olele 25 TG 2E T L (0R=0.93,95%Cl: 0.69~1.26, P
fEmRE | @ | @ | oo >0.05, 1 5A) o 3 SCHRIRE T AR5 3 4FAE A2 3%
L% ® | ®10 8@ I, Meta 25 4R E B F AR 5 ETFARAR)G 34
B e Teloletets HEAP RIS S S 15 X (RR=1.04,95%C1: 0.99~
s e e e |e 1.10,P> 0.05, [ 5B) , 7EAJE SAEAEAFRAIAIS 545
Sung-Bum Kang %) @ | & | | @ JCHR A7 R I, W4 22 57 G 3 L (RR=
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Table 3 Results of a meta-analysis comparing laparoscopic with open surgery for rectal cancer

4 RCTC M S OR/MD/RR(95%CI) HG, P/ (%) P
- BRGE) (], LS/0S) A v ’ ¢

FARAF ] 11 1 499/1 245 R 40.04(24.07~56.01) <0.000 01/94 <0.000 01
H Il 11 1499/1 245 R -98.48(-148.72~-48.25) <0.000 01/99 0.000 01
A i 5 3 405/509 F 0.30(0.16~0.55) 0.76/0 0.000 1
Jiea B S D) 2% P B 4 1077/627 R -0.90(-2.93~1.13) <0.000 01/99 0.38
e S JE 1) % P S 7 1314/1 058 R 0.11(-0.12~0.34) <0.000 01/90 0.35
IR P 5 1162/812 F 0.85(0.57~1.26) 0.93/0 0.41
NWEL e 11 1526/1 272 F -0.33(~0.88~0.22) 0.35/10 0.24
NE 7R /AN ] 6 1 174/936 R -0.68(-0.98~-0.38) <0.000 01/98 <0.000 1
A BT a] 6 1 139/887 R ~1.08(~1.49~-0.66) <0.000 1/81 <0.000 01
ARG T KARER 11 1513/1247 R 0.67(0.46~0.97) 0.004/61 0.04
TIRFAREER 3 952/600 F 1.05(0.74~1.48) 0.60/0 0.79
ARG AE

JAERE 10 1 433/1 205 F 0.85(0.58~1.25) 0.55/0 0.41

Y g 11 1385/1 131 F 0.52(0.36~0.77) 0.64/0 0.001

HE R 4 581/632 F 1.73(0.61~4.92) 0.36/7 0.30

JitiER e 8 1 176/908 F 0.78(0.48~1.27) 0.87/0 0.32

WA 1 11 1442/1 178 F 1.13(0.79~1.62) 0.74/0 0.49

W45 11 M I 3 378/480 F 0.41(0.16~1.03) 0.80/0 0.06

Wy g 2 235/339 F 2.13(0.29~15.75) 0.46/0 0.46
ARG R E K3 8 1380/1 140 F 0.93(0.69~1.26) 0.35/10 0.65
RIG 3EAAFR 3 911/569 F 1.04(0.99~1.10) 0.55/0 0.13
RIG 5 FAAFR 3 348/462 F 1.02(0.92~1.13) 0.53/0 0.69
ARG 5 F T AA7H 2 235/339 F 1.02(0.88~1.19) 0.67/0 0.80




93955 610
20194F6 H

11% & HLVE B E EREEERETFARKINTTAORAE T I IEFAR G 102 3 BEL
X BRI I ZE 20T (1], B Rt ERL R 222540 (AR B4R) , 2019, 39(06) :932-940

E/

+ 937 -

A Experimental Control Mean Difference Mean Difference LS 08 Mean Difference Mean Difference
Study of Subgroup Mean  SD Total Mean SD Total Weight IV, RJH('()HI 95%C1 IV, Random ,95%CI Study of Subgroup Mean  SD Total Mean SD Total Weight IV, Random,95%CI IV, Random ,95%CI
Braga, M4 2007 262 72 83200 70 85 87%  53.00[31.52,74.78] — Braga, M. %5 2007 213 236 83396 367 85 7.6% -183.00(-276.09,-89.91]

Caoguang %2016 156 411 421624 304 54 9.5% —6.40[- 2124, 344] -T uuuudnh F201 956 199 421614 372 54 1029  -65.80[~77.40,-54.20] -
I’ 2014 203 70 29 179 66 29 6.9% 24.00-11. 02] T Fujii, S 113268 29 212 194 29 6.4% -99.00[-219.41,21.41] §
F2012 2ed 83 €162 a5 1 00% 54.40[35.2 9 zm — Gong.J %z lz 869 37.6 67 1191 327 71 102%  -3220[-43.99,-20.40] -
£%52016 1736 375 40 1183 389 93%  55.30(38.56,72.04 — niong 5 2016 849 245 40 1243 289 40 102%  -39.40[-51.14.-27.66] -
210 535 113 180 65 m 9.4%  30.00[14.86,45.14] - 2011 500200 113150 1833 123 9. 149.08,-50.92 ] —_—
ng ,zon, 151.7 82 138.9 459 9.3% 80(-3.82,29.42] — Giutens 52013 103 931 82158 1301 56 9. .00(-94.59.~15.41 | -]
-Bum Kang % 2010 2449 B4 013 @9 1% 95%  65.9051.14,80.66 ] - Sung-Bum Kang 52010 200 642 170 2175 333 170 102% _ -17.50(-28.37,-6.63 1
H52013240 193 699 188 15 345 103%  52.00(49.87,54.13] - van der Pas, M u 42013 200 50 699 400 833 345 102% -200.00(-209.54,-190.46] =
AAS010 260 425 22159 263 18 8.7% 101.00[79.48,122.52] —_ Veenhof, A.A 127 825 2238 18 78% 201 000 -288.89,-190.46
Zhou f‘?ZOIS 1889 67.7 152 188.7 654 254 9.6% 24,13.64] -T- Zhou 72015 59 2467 152200 490 254 8.5% -141.00(-212.90,-69.10] —
Total (95%C1) 40.04[24.07,56.01] - Toul(95%CH) -98.48(-148.72,-48.25] -
Heterogeneil 44.53; 66.21,d=10(P <0.000 01) ;'=94% } } } } 428.80; Chi*=866.161,df=10(P < 0.000 01) ; /=99%
Testfor overall eff 9T(P<0.00001) -100 50 50100 Testfor uwm“eﬂe«l 84(P<0.000 1) 200 ~100 0100 200

Favours[ experimental ] Favours| control ]

Favours[ experimental | Favours| control ]

C 1S 08 0Odds Ratio D s 08 Mean Difference Mean Difference
dy of Subgroup Events _Total Events Total Weight M-H. Fixed,95%CI Study of Subgroup. Mean__ SD Total Mean SD Total Weight IV Random,95%CI IV . Random ,95%CI
Braga, M. 2007 6 8 22 85 468% 022[0.09.0.58] Liuyingqiang % 2016 1228 56 12 37 56 238% 0.00(-122.122] -
Sung-Bum Kang 2010 0 170 0 170 35% 0.33[001.8.19] Sung-Bum Kang %2010 13 1.35 170 13 128 10 0.000-0.28.0.28 1
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Figure 2 Forest plot of the general situation between laparoscopic surgery group and open surgery group
1s 08 Mean Difference Mean Difference B S Mean Difference Mean Difference
Study of Subgroup Mean _SD Total Mean _SD Total Weight IV Random ,95%CI IV Random ,95%CI Study of Subgroup Mean S D Total Weight IV Random,95%CI Random ,95%Cl
Gong.J ,‘N)I" 2061 67 398 228 71 12.8% — Fujii,$.%:2014 15.8 29 0.2% -1.90 —lozz 6.42
42016 1.9 125 4 382 152 40 43% Gong, 142012 10.4 71 5.1% -3.40 — 68 —_—
Qiufeng %2013 24 0.6 82 28 09 56 18.8% -] Sung-Bum Kang % 52010 8 170 34.3% -1.00. —I ]6 N
SungcBum Kang 2010 1.6 02 170 2 02 170 22.0% - van der Pas, M” 2013 8 345 34.49% —1.00( 1.1 N
van du Pas, M.H.%52013 2 0.3 699 2 0.3 345 22.1% 0 2. o
Zhou 52015 28 0 152 37 L1 254 200% - ;}’1:‘\':*1:“'28]: 2010 ]?7 2;? :2% 538 3%8‘:‘1“3{J -
Total (95%C1) 174 936 100.0% > " . . . —
Heterog 150 4|| 5(P<0.00001);7=98% Total(95%CI) o 1.08[-1.49,-0.66] A4
Lo WD Ak 20 0 1 2 Heterogeneit Chi*=26.36, .lr wu’<oouon r=81%
; ‘ : Testlor overall effec 06(P <0.000 01) -10 -5 5 10

Favours[ experimental ] Favours[ control ]

Favours[ experimental ] Favours| control

B3 EEREFAASHEFARAARGHEINGE RSB (A)FARSEBRE (B) LRI FRKE

Figure 3 Forest plot of bowel function recovery times (A ) and postoperative hospital stays (B) between laparoscopic surgery

group and open surgery group
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Figure 4 Forest plot of postoperative complications (A ) and wound infections (B) between laparoscopic surgery group and

open surgery group

WEFERN R A THE S AR ST A AR . 7 e dFRAE R IR A5 X0 AR D) 1 R
TER R , s 2RI AR A o A8 33k

WG 1R AT T ) TR 251
BN A 05 VL B TE B s , 3 RIS AR g AREASTE s - 181 iyl 5 X

& 44 TFFE 95% 1Y
[N, $271 1 6 TAF 5T



+ 938 - Mo

Z PN

3955 61

¥ AR 20194F6 A

PN BIREARAAFAE S T o BT AR ] i <)
P A 5 — A/ IMREAR IS, HeAr T =} o AR AR B
FEE M TIEIE 107, /IMEAR BT £ v A1 T
N5, HREE Y I R oA, S 4 AR ST
ARANAFAE e 3 A 3 A7 A A 3 A fey 19 T REAE /DS
INABIRTE ) B D ey AT <1 R (B 6) o

3 % i

JE I B T AR AR 25 L R s i e 2
C /N YN (ER oy R TP R G R ST Sa
AWFFRAIA 200741 H 1 H—20184E 11 H 1 Hi[a]
14 5% RCT 3CHR . 14 % SCHR 28 Jadad Jit 2 PF 431 =3
5% o 2 Cochrane fl fay KU PEA , 13 s SCHRATG O fe
DRG0 SCRR B i XURS: o 8 A 55 191
hy 3288 ), i e b F R S5 IR FARA 43510 1
779 BN 1 509 (1, ~F-¥BETES ] 21.0~74.8 1 H o

3.1 ‘3“"*"‘}37";/ iR

Meta 73 BT &5 S s, 7EF- ARG L7 18 , BARIE
Fs Bt FARIEFARB A LK FHEFA, (HAEARH
I3 B AR g i SRR, 27
Gt FE L (PH4<0.05) o 76 M BE T VIS HE 2
Jo PRI ) G BE B B ] 10 % B 1k >3 AR EL At 4
T HER LG E L (PH>0.05), (HFAR
i T i (85 38K, A7 7E 5 B P (1P=94% , P<0.05) , H 5
SRR A AL R AR TR G R AR
PR — B R, HLRfE VR AR F BB 020 RETE
— R 45 TR, MR 2k i K
i I R NE s BT AR B B W s AR ko
ELAE R I iy A7 AE S P (P=99% , P < 0.05) , %
&S ARG i ARG I 2 R IR
FAR MBI 2, A5 26 i & i Fe iy R
Hh R AT T E 245 ) A A AR R B I ORI . A AT

LS 0s 0Odd LS 0s Odds
Study of Sul );, oup Events  Total Events Total Weight M-H,Ran Events Total Events Total Weight M-H,Rand "
83 4 85 45%  0.76[0. 41 42 52 54 87%  1.01[0.94,1.09]
42 3 54 29%  L31[0. Jeong, S, 156 170 153 170 29.1%  1.02(0.95.1.09]
67 0 71 Not esti van der ,\1.1—1 ”f*zola 523 699 244 345 622%  1.06[0.98.1.15]
170 8 170 92%  0.490.14,1.65] e
113 8 123 82%  1.40[0.53,3.67] -IT— T>l..\(95/(‘]) 911 569 100.0%  1.04[0.99.1.10]
54 7 9.3%  0.17(0.03,0.87
va M.H.A 699 24 345 34.9%  1.12(0.68.1.84] -+ n =118, 1{ 2 P=0.55); r 0% f . . ,
Zhou 52015 24 152 42 254 311%  0.95[0.55,1.64] - Testlor overall effect: 7=1.52(P=0.12) 0.5 07 1 I's 2
Total (95%C1) 1380 1140100.0%  0.93[0.69, 125] - Favours[ experimental | Favours[ control ]
Total events
Heterogeneity : Chi*=6.67 ,df=6(P=0.35) ; '=10% + J
Testfor overall effect : Z=0.46(P=0.65) 001 01 1 10 100
Favours| experimental | Favours| control |
LS 08 0dds Ratio ) 08 0Odds Ratio
Events Total Events Total Weight M-H, Ra I»m 95/(] M-H, Random,95%CI Study of Subgroup Events Total Events Total Weight M-H, Rx l)m 95/(1 M-H, Random ,95%CT
22 83 26 85 107%  0.87(0.54,1.40] [ Blﬂg’d M. 2007 24 83 22 85 154%  1.12[0.68,1.83]
88 113 97 123 388%  099(0.86,1.13] -+ 72015 96 152 160 254 84.6%  1.00[0.86,1.17]
104 152 161 254 504%  1.08[0.94,1.25] ™
235 339100.0%  1.02[0.88.1.19]
348 462100.0%  1.02(0.92.1.13] » 120 182
214 284 ty: Chi’=0.18,df=1(P=0.67) ; '=0% + + + + +
Chi*=1.27,df=2(P=0.53) ; '=0% +—+ +—+ all effect:2=0.26(P=0.80) 05 07 1 L5 2
Testfor overall effect : Z=0.40(P=0.69) 05 0.7 15 2 Favours[ experimental ] Favours [ control |
Favours[ experimental ] Favours[ control ]

A ARJF R R B ARG 3AFAEARA CAR T SAREAF 3 DR JF SAETO LA 3

Es

ERRRFARASFEFARAF R BAIFRKE

Figure 5 Forest plot of long-term effects after surgery between laparoscopic surgery group and open surgery group
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