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Meta-analysis of safety in laparoscopic and open surgery for
preserving anus in low rectal cancer

Rui-hong Huang', Shi-qing Zhu?
(1.Department of Burn and Plastic Surgery, Shantou Central Hospital, Shantou, Guangdong 515000,
China; 2.Department of General Surgery, Longjiang Hospital, the Third Affiliated Hospital of
Guangdong Medical University, Foshan, Guangdong 528318, China)

Abstract: Objective To compare the safety in laparoscopic and traditional laparotomy for anus-preserving
radical resection in low rectal cancer. Methods According to the established criteria, 13 literatures were screened to
compare the safety of laparoscopic and laparotomy in anus-preserving treatment of low rectal cancer. Meta-analysis
method was used to comprehensively analyze the relevant clinical indicators. Results The operation time in open
surgery group was 16.86 min shorter than that in laparoscopic surgery group (MD = 16.86, 95% CI: 9.74 ~23.98,
P =0.000), and the intraoperative blood loss was 115.16 mL higher than that in LS group (MD = -115.16,
95%CI: -141.90 ~ 88.42, P =0.000). There was no significant difference in the number of lymph nodes dissected
between the two groups (MD = 0.03, 95%CI: -0.66 ~0.72, P = 0.930). The positive rate of circumferential margin
cancer in laparoscopic surgery group was higher than that in open surgery group (OAR =2.67, 95%CI: 1.07 ~ 6.68,

P =0.040). The incidence of incision-related complications in laparoscopic surgery group was smaller than that in
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open surgery group, the difference between the two groups was statistically significant (Oi? =0.20, 95% CI: 0.08 ~

0.50, P=0.001). In the incidence of anastomotic leakage, intestinal obstruction and urinary complications after

operation between the two groups, the differences were not statistically significant (all P> 0.05). The first time of

anal exhaust in laparoscopic surgery group was earlier than that in open surgery group (SMD =-1.61, 95%CI: -2.20 ~

-1.01, P=0.000) and the hospital stay in laparoscopic surgery group was 2.78 d less than that in open surgery group
(MD =-2.78, 95%CI: -3.84 ~-1.71, P=0.000). There was no significant difference in local recurrence rate and

distant metastasis rate between the two groups (all P> 0.05). Conclusion Laparoscopic surgery in the anus-

preserving surgery for low rectal cancer has less injury and faster recovery than open surgery. There was no

significant difference between the two methods in safety.

Keywords: low rectal cancer; laparoscopy; anus preservation; Meta-analysis
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ZH AR o A OS 4170 115.16 mL (MD = -115.16,
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S 45 49 ~ 64 19/26 I~10 45 51 ~65 21/24 I~1I
Z=0 50 36~72 26/24 / 50 41~75 29/21 /
Wi 30 36 ~74 14/16 / 30 38~72 15/15 /
220 39 31~75 16/23 [~ 36 35~77 13/23 [~
ittt 28 34~73 18/10 / 56 30 ~ 85 36/20 /
o 65 / / / 62 / / /

JE 40 38~78 26/14 / 40 36~76 25/15 /
LAURENT!3! 110 22~ 82 72/38 [ ~1I 65 30 ~ 86 45/20 [ ~1I
KUou 28 25 ~ 88 17/11 / 30 26~77 19/11 /
YAMAMOTO!"! 22 34~ 68 16/6 I~ 22 35~ 69 16/6 I ~M
FELRITIC 73 44 ~ 69 41/32 I~V 84 40 ~ 69 45/39 I~V
Exall 56 58+12 33/23 A~C 32 59+9 18/14 A~C
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Table 3 Analysis results of basic information of patients

fibn MASCHREL K g Bt BHGEIHE(95%CI) PAH

iz 5
AEIE 7 [ (FE) Ygz=(MD) 0.33(-1.03,1.70) 0.630
P 1 ¢
Bk 12 [&5€ (FE) FLIEHE(OR) 0.97(0.77,1.24) 0.840
K A% P 3K
P Ao 5 [& 5% (FE) YIE2£(MD) 0.00(-0.12,0.13) 0.940
s 2 JF s & Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
132.4 45.2 40 118.3 56.8 40 7. 1% 14.10 [-8.40, 36.60] i
185.16 34.19 71 150.83 27.94 62 15 9% 34.33 [23.77. 44.89] -
150 26 50 130 23 50 17.0% 20.00 [10.38, 29.62] ——
4z ULt 2016 180.1 23 28 250.1 21 56 0.0% -70.00 [-80.14, -59.86]
W 2017 181.2 42.6 30 169.5 37.5 30 8.2% 11.70 [-8.61, 32.01] -
L 2013 173.9 43.8 39 153.5 57.2 35 6.7% 20.40 [-3.01, 43.81] I
T /1l 2009 164.8 45.9 56 164.1 41.6 32 9.1% 0.70 [-18.07, 19.47] S il
v e 2011 138 71.6 65 115 842 52 5.3% 23.00 [-4.24, 50.24) |
HEAEE 2017 17T a3 a5 173 39 a5 10.3% 4.00 [-12.96, 20.96] S - a—
4RZH{L 2016 171.4 22.7 T3 156.9 18.3 84 20.4% 14.50 |7.99. 21.01) -
Total (95% CI) 469 440 100.0% 16.86 [9.74, 23.98] -

Heterogeneity: Tau” = 53.61; Chi® = 16.95, df = 8 (P = 0.03); I7 = 53%

Test for overall effect: Z = 4.64 (P < 0.00001) -100 -50

o
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Fig.2 Forest chart of comparison of operation time between the two groups
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_StudyorSubgroup Mean  SD Total Mean SD Total Weight V. Random. 95%Cl IV, Random, 95% Cl : 3 %0
5iE 2013 1124 675 40 2064 1321 40 8.3% -184.00(-229.97,-138.03) N Q =
B30 2017 9727 1369 71 17965 2588 62 10.9%  -82.38[-80.57,-75.19) ¥ 10 o O
E8 2015 8652 3671 50 13430 5712 50 104%  -4787[66.54,-20.20] 3 ;
Thttis 2016 1085 252 28 2103 231 56 10.8% -101.80(-112.92, -90.68] 2 20
017 921 324 30 1362 53 30 102%  4410[-67.03,-21.17) * ;
ER ] 696 339 30 154 694 35 100% -84.40(-100.73,-50.07) ™ & o :
TN 2009 922 516 56 4133 834 32 05% -32110(:35291,-280.9) T 30
ko 1075 865 65 2429 1M3 62 B82% -135.40[-182.94,-87.86) T
Sk 2017 93 14 45 200 39 45 10.8% -116.00 [-128.11,-103.89] ¥ ;
ST 2016 783 194 73 1503 312 84 109%  -72.00[-80.02,-63.98] ' 40 :
Total (35% CI) 497 496 100.0% -115.16]-141.90, -88.42) ¢ : MD
o Tat = 1801 04: Chi = . = — — ;
:et;);ogeneny“l'r:u ; ;6_!3;%(?1:00"&00020213(]](!( 9(P<0.00001); 1*=87% 2040 0 100 20 50
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Fig.3 Comparison of bleeding volume during operation between the two groups
L AL IF LA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV. Random. 95% CI
1w 2013 11.2 44 40 121 67 40 58% -0.90 [-3.38, 1.58] —
I 2017 15.01 3.57 71 14.22 3.05 62 14.3% 0.79 [-0.34, 1.92] T
Z=1k 2015 115 23 50 121 1.7 50 17.6% -0.60 [-1.39, 0.19] il
Wil 2017 13.8 4.3 30 126 3.7 30 7.7% 1.20 [-0.83, 3.23] =
T 2013 164 4.3 39 141 3.7 35 8.9% 2.30 [0.48, 4.12] — &
EAF)| 2009 124 3.1 56 13.4 4.1 32 10.1% -1.00 [-2.64, 0.64] —=
B 2011 11 43 65 10 65 62  8.3% 1.00 [-0.93, 2.93] ==
A 2017 14 1.9 45 146 21 45  17.3% -0.80 [-1.43, 0.23] -
4E471T 2016 124 34 56 13.4 4.1 32 10.1% -1.00 [-2.64, 0.64] =
Total (95% CI) 452 388 100.0% 0.03 [-0.66, 0.72]
Heterogeneity: Tau? = 0.55; Chi2 = 17.48, df = 8 (P = 0.03); I = 54% 1 - + n 5 1"0
Test for overall effect: Z = 0.08 (P = 0.93) - h Tl FEI
E4 WHEHRESEFAHEB LRAIFTWKE
Fig.4 Forest chart of comparison of number of lymph nodes between the two groups
MR ER AL FFAL Odds Ratio Odds Ratio
__Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed. 95% Cl1
C.Laurent 2010 17 110 4 65 66.3% 2.79 [0.90, 8.68] —
Li-Jen Kuo 2013 4 28 2 30 25.8%  2.33[0.39, 13.88] B
E 342013 1 39 0 35 7.9%  2.77[0.11,70.14] N R —
Total (95% CI) 177 130 100.0% 2.67 [1.07, 6.68] -
Total events 22 6
Heterogeneity: Chi? = 0.03, df =2 (P = 0.99); I? = 0% X ¥ X 1
Test for overall effect: Z=2.10 (P = 0.04) vaid ‘%J};ﬁzﬂ 1 ﬁﬁﬁjﬁ?o e
E5 4HCRM PAMEZ LB R E
Fig.5 Forest chart of comparison of positive rate of CRM between the two groups
JE PR gl IF AL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H, Fixed. 95% CI
YAMAMOTO 2011 1 3 4 22 14.4% 0.21 [0.02, 2.09] —= [
O E 2017 2 71 4 62 15.7% 0.42 [0.07, 2.38] — = |
#1i& 2015 o 50 4 50 16.8% 0.10 [0.01, 1.95] — =
it 2017 1 30 2 30 7.3% 0.48 [0.04, 5.63] S T
E M 2013 o 39 5 35 21.6% 0.07 [0.00, 1.32] — =
FTHIT 2016 1 73 4 84 24.2% 0.15 [0.02, 1.27] e —
Total (95% CI) 285 283 100.0% 0.20 [0.08, 0.50] -
Total events 5 26
Heterogeneity: Chiz = 1.95, df = 5 (P = 0.86); I = 0% ’0 — d L 1’0 1DDD=

Test for overall effect: Z = 3.48 (P = 0.0005) nos-aé;ffﬁéﬁ —

E6 WHAARBVIOHLIERERILBEAFTHKE
Fig.6 Forest chart of comparison of postoperative incision complications between the two groups
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JBL )P SR AL P Odds Ratio Odds Ratio
i L 4 -H. Fixed, 95% CI
YAMAMOTO 2011 1 22 1 22, 4.0% 1.00 [0.08, 17.07]
L 2017 2 7| 6 62 25.9% 0.27 [0.05, 1.39] -
Z=% 2015 1 50 2 50 8.1% 0.49 [0.04, 5.58]
Fa itk 2016 2] 28 = 56 12.9% 0.78 [0.14, 4.32] —
i 2017 2 30 2 30 7.8% 1.00 [0.13, 7.60]
£ 2013 4 39 3 35 11.8% 1.22 [0.25, 5.87] S
EAF 1 2009 3 56 2 32 10.0% 0.85[0.13, 5.37] &
SR EE 2017 1 45 2 45 8.1% 0.49 [0.04, 5.59]
3ELAYL 2016 1 73 3 84 11.4% 0.38 [0.04, 3.69] a
Total (95% CI) 414 416 100.0% 0.64 [0.34, 1.21] -
Total events 17 26 . . . ,
Heterogeneity: Chiz = 2.44, df = 8 (P = 0.96); I? = 0% t t t t
Test for overall effect: Z = 1.37 (P =0.17) 607} 0'1ﬂEE$¥E9H L FEHELH 10 o
E7 MWAREWEOE(R) EERHHRKE
Fig.7 Forest chart of comparison of anastomotic leakage after surgery between the two groups
JBL P BE AL FF L2 Odds Ratio Odds Ratio
vents Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
YAMAMOTO 2011 1 22 2 22 19.0% 0.48 [0.04, 5.67]
B 3C s 2017 1 71 2 62 20.9% 0.43 [0.04, 4.84]
Z=1% 2015 1 50 2 50 19.5% 0.49 [0.04, 5.58]
1% tH a6 2016 | 28 o 56 3.2% 6.16 [0.24, 156.27]
M 2017 3 30 1 30 9.0% 3.22 [0.32, 32.89]
FRACERE 2017 | 45 2 45 19.5% 0.49 [0.04, 5.59]
4% P 2016 2 73 1 84 9.0% 2.34 [0.21, 26.33]
Total (95% CI) 319 349 100.0% 1.07 [0.45, 2.52]
Total events 10 10 . , . X
Heterox neity: Chiz=4.14, df =6 (P = 0.66); 12 = 0% - x : L3 hy
T:s?fo?ivir;ll effect: Z = 0.14 (P = 0.89) 2:00 o N Bl 4 I M 10 100
B8 WHAREHERLRAFHRKE
Fig.8 Forest chart of comparison of intestinal obstruction after surgery between the two groups
29 o2--%:: 8 IT B L Odds Ratio ©Odds Ratio
dy or L oup Event: Total Evern Total i M-H. Fixed. 95% CI M-H. Fixed. 95% CI
B W 2017 1 71 3 62 32.4% 0.28 [0.03, 2.771 - =
iFtHak 2016 2 28 4 56 25.4% 1.00 [0.17, 5.82] —
FiFKEE 2017 1 45 o 45 5.0% 3.07 [0.12, 77.32] 1
ZELHIT 2016 2 73 4 84 37.29% 0.56 [0.10, 3.17] —
Total (95% CI) 217 247 100.0% 0.71 [0.26, 1.89] f
Total events 6 11
L e e o & o 7000
B9 MWAERGIRFRHZAE BRI ZRKE
Fig.9 Forest chart of comparison of urinary complications after surgery between the two groups
BBl bli L] Std. Mean Difference Std. Mean Difference 0.0 SE(SMD) |
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI 1V, Random, 95% Cl - i
Fi7i8) 2013 18 07 40 42 06 40 93% AE5M3T-28 T ;
3 2017 220050 T 376 01 G2 102%  23[27,-189] - 0.1 :
8015 4822 50 48 32 50 103%  0.00[039,039 T ;
ikt 2016 286 076 286 398 108 56 100%  -113[161,-064) == P o
#0017 24 07 0 38 06 3 96% 2120276144 —_ 0.2 o |
E42013 24 09 39 37 16 35 100% -101149,-052 3 of &
Fi7 2009 28 06 5 34 07 32 104%  -093[139-048 X 03 ;
il 2am 23 06 65 35 04 62 101%  -233[-278,-187] B o~ 0 w
wdz 2017 1205 45 2 05 45 100% 1920243142 & o ;
LT 2016 2409 73 33 11 84 104%  -088[-1.21,-056] * 04 ;
Total (95% C) 497 495 1000%  1.61[-2.20,1.01] < SMD
Heterogeneity: Tau” = 0.85; Chi? = 144,69, df =9 (P < 0.00001); = 4% t t t t 05 1
Test for overal effect: Z= 5.32 (P < 0.00001) SR - 2 . )
s : Bl -4 -2 0 4
A B

A FRARE B Uk
E10 WHERGIITEXHFSE B

Fig.10 Comparison of first anal exhaust time after surgery between the two groups
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e BE AL JF Al Mean Difference Mean Difference
udy o ab Mean D ota lea D ota Weigh Random, 95% R dom, 95% CI
K v 8h 2013 124 25 40 173 22 40 12.5% -5.20 [-6.23, 4.17] —=
@ OCE 2017 11.94 1.36 71 1497 1.87 62 13.7% -3.03 [-3.55, -2.51] =
ittt 2016 12.64 3.75 28 17.17 9.35 56 T.1% -4.53 [-7.35, -1.71]
Wil 2017 7.8 1.3 30 9.1 1.8 30 13.2% -1.30 [-2.09, -0.51] e
EF 2013 7.3 1.8 39 8.1 1.6 35 13.2% -0.80 [-1.57, -0.03] =
Ik 2011 123 2.4 65 16.7 1.9 62 13.3% -4.40 [-5.15, -3.65] -
EACEE 2017 10 1.4 45 12.8 1.8 45 13.4% -2.80 [-3.47, -2.13] =
JEL1IT. 2016 7.4 1.8 73 8.5 2 84 13.6% -1.10 [-1.89, -0.51] -
Total (95% CI) 391 414 100.0%  -2.78 [-3.84, -1.71] -

Heterogeneity: Tau? = 2.08; Chi? = 106.17, df = 7 (P < 0.00001); I = 93% _'10 1('3
Test for overall effect: Z=5.11 (P < 0.00001)

o
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Fig.11 Forest chart of comparison of hospital stay between the two groups
i B 2H Eip 221 Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
C.Laurent 2010 5 110 1 65 12.0% 3.05 [0.35. 26.68] 4-7
o S 2017 4 71 5 62 50.3% 0.68 [0.17, 2.66] —
F Pt 2013 4 39 4 35 37.8% 0.89 [0.20, 3.84] . B
FLACEE 2017 4 45 5 o Not estimable
Total (95% CI) 265 162 100.0% 1.04 [0.44, 2.48]
Total events 17 15

Heterogeneity: Chi® = 1.36, df = 2 (P = 0.51); I = 0%

Test for overall effect: Z = 0.09 (P = 0.93) et =1 1 s s 2EL L FFE R i e
R . s o LL A5 B 7
E12 FAREBIHERELBHRHE
Fig.12 Forest chart of comparison of local recurrence rate after surgery between the two group
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Fig.13 Forest chart of comparison of distant metastasis rate after surgery between the two groups
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