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META-Analysis of Laparoscopic Versus Open Total Mesorectal Excision
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ABSTRACT Objective: To evaluate whether there are any differences between LTME and OTME, in middle and low rectal cancer.
Methods: We searched bibliographic databases in order to identify relevant primary studies from January 2001 to February 2012.We
included randomized controlled trials (RCT) and non-randomized concurrent control trials.After selected based on the inclusion and
exclusion standards,we fetched the characteristics of included studies,and finish the META-analysis finally. Results: 22 studies were
included into the META-analysis. The basic characteristics of the LTME group were similar to those of the OTME group.In comparison
with the OTME group,there were no significant differences in the rate of saving anus,anastomotic leakage and intestinal obstruction.But,
the rates of wound infection and total morbidity were less (P<0.001), the duration of surgery was longer (P<0.0001),the blood loss was
less (P<0.0001),the time of intestinal function recovery was earlier (P<0.0001), the hospital stay was earlier(P<0.0001) than the OTME
group. Conclusion: The safety and efficacy of LTME is equal to OTME,and the postoperative recovery is earlier than the OTME.
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Table 1 Detailed information of the documents included in this study
Study Type of Total number Laparosc Sex male/female Age Laparoscopic group / Quality
study opic group / Control group  |_aparoscopic group  Control group Control group
Zhang Jian® RCT 36/34 19/17 14/21 57.9/58.3 B
Zhou Shao-bot® RCT 28/24 16/12 11/13 55.2/57.1 B
Meng Xiang-xin RCT 29/29 15/14 16/13 51.8/52.3 B
Zhang Tao® CCT 50/50 23/27 24/26 52.3/53.5 B
Li Qi-ken®! CCT 21/36 16/5 25/11 54/52 B
Wang Dao-rongi®! CCT 12/12 8/4 1072 57/55 B
Hou Jun-huit™ CCT 17/22 10/7 16/6 - B
Chi Pant? CCT 21/16 11/10 13/3 52.1/53.1 B
Wang Yong-jun CCT 15/20 9/6 12/8 59.8/60.3 B
Tang Yue-feng CCT 22/24 12/10 13/11 452 B
Guan Xin[! CCT 50/70 - - - B
Wang Cun-chuan [ CCT 56/32 33/23 18/14 58/59.5 B
Ying Min-gang*? CCT 42147 31/11 33/14 64/63 B
Shen Zu-jian® CCT 22/24 21/25 62 B
Hu Mui! CCT 82/89 46/36 43/46 44/45 B
Wang Chao-yang CCT 18/19 8/10 10/9 64.3/67.2 B
Wang Peng®® CCT 63/76 76/63 - B
Zheng Min-hua & CCT 62/79 27/35 49/30 60.2/62.5 B
Zong Ya-ping® CCT 110/141 - - 61.5 B
Li Jun® CCT 61/50 34/27 28/22 57.4/56.4 B
Wu Wen-xi! CCT 18/18 9/9 10/8 52/54 B
Zhong Ming®! CCT 36/48 17/19 29/19 83.61/84.17 B
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35 1 35 40 2 R
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Table 2 Comparison of the rates of complication between TME group and control group

Laparoscopic group Control group
Complication Study Combined tests and test for overall effect Model
Yes No Yes No

o 0.42[0.30~0.59]; Z=4.99,P<0. P=0.69,

Total complication [79116,19.22-2426] 64 359 143 350 F
00001 12=0%
Intestinal P=0.70,

. 212022 7 269 15 285 0.55[0.24~1.27]; Z=1.40,P=0.16 F
obstruction 12=0%
. . 0.24[0.11~0.55]; Z=3.41, P=0.95,

Wound infection (66131417.2026) 5 235 29 232 F
P=0.0006 12=0%
Abdominal P=0.57,

(1121124 7 146 10 132 0.63[0.24~1.68]; Z=0.92,P=0.36 F
hemorrhage 12=0%
Anastomotic P=1.00,

(661314.161922.26] 14 430 26 437 0.53[0.28~1.03]; Z=1.86,P=0.06 F
leakage 12=0%
Laparoscopic group  Control group Odds Ratio Odds Ratio

Study or Subgroup Events Total Fvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Hu Mu 2003 5 a2 11 849 9.2% 0.46[0.15,1.39] B

LiJun 2010 4] 61 13 50 11.9% 0.311[0.11,0.89]

Li Qi-ken 2006 1 21 2 L 1.3% 0.85[0.07,9.98] -1

Meng Xiang-xin 2011 6 29 16 28 11.7%  0.21[0.07, 0.68] ——

Shen Zu-jian 2010 2 22 7 24 5.6% 0.241[0.04,1.33] B

Zheng Min-hua 2004 11 62 30 T 20.5% 0.33[0.15,0.73] -

Zhong Ming 2010 9 36 2 48 12.45% 0.43[0.17,1.10] -1

Zong Ya-ping 2006 24 110 43 141 273%  0.64([036,1.13] Bl

Total (95% CIy 423 493 100.0%  0.42 [0.30, 0.59] L

Total events 64 143

Heterogeneity: Chi®=4.72, df=7 (P = 0.69), "= 0% 'IJ.EI1 IJT1 ] 1'0 1IJIJI

Test for averall effect: Z= 4.99 (P = 0.00001) Laparoscopic group  Control group

1
Fig.1 Comparison complication with LTME and OTME

2.3 12=89% P<0.00001
231 16 [51014-15.21-29] P<0.00001
12=87% P<0.00001 4,
P=0.001 2, 234 11 (57815,14.16,15-20.24.26]
2.3.2 16 [50111517202125:25] 12=97% P<0.00001
12=98% P<0.00001
P<0. P=0.0002 5,
00001 3, 24

2.3.3 15 [6-10,14-20,22,23.26] 5 o
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o 6,

Laparoscopic group Control group Mean Difference Mean Difference
Study or Suburoup Mean SD__ Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guan ¥in 2011 1413 52.4 50 1275 454 70 6.4% 13.80[-4.22 31.82] N
LiJun 2010 175.4 29.8 61 1487 273 50  7.2% 26.70[16.06, 37.34] o=
Li Qi-ken 2006 170.5 45.8 21 1208 323 36 5.8% 49.70[27.45 71.95] -
Meng Xiang-xin 2011 2215 434 28 2124 453 29 58% 910[13.73 31.93] -
Shen Zu-jian 2010 211.5 69.2 22 1655 673 24 38%  46.00[6.49, 85.51] —
Tang Yue-feng 2010 267.53 67.58 22 296.36 4563 24 4.4% 1117 [[22.46, 44.80] T
‘Wang Cun-chuan 2009 164.8 45.9 56 1641 416 32 6.3% 0.70[18.07,19.47] 1
Wang Dao-rong 2006 209 26 12 164 23 12 6.2% 45.00[25.36, 64.64] -
Wang Peng 2011 174 23 63 138 37 76 7.2% 36.00[25.93, 46.07] -
Wu Wen-xi 2004 189 18 18 146 22 18 6.9% 43.00[29.87, 56.13] I
Yihg Min-gang 2007 130 45 42 140 35 47  B5% -10.00[-26.89, 6.89] I
Zhang Jian 2012 116.9 207 36 1336 20 34 73% -16.70[-26.24,-7.16] s
Zhang Tao 2011 168.4 40.2 50 1661 413 a0 6.6% 230[13.68 18.28] -1
Zheng Min-hua 2004 155.1 48.8 62 1361 3449 76  6.8%  19.00[4.54, 33.46] S
Zhou Shao-bo 2011 152 39 28 144 45 24 57% 8.00[15.08 31.08] -1
Zong Ya-ping 2006 155.1 48.8 110 1361 349 141 7.2%  19.00[8.21,29.79] -
Total (95% CI) 682 743 100.0%  18.26 [7.37, 29.14] <>

Heterogeneity: Tau®= 400.53; Chi*=115.53, df= 15 (P = 0.00001), F= 87%

Testfor overall efiect Z = 3.28 (P = 0.001) =000 =0 v afl: 100

Laparoscopic group  Control group

2
Fig.2 Comparison the duration of surgery with LTME and OTME

Laparoscopic group Control group Mean Difference Mean Difference
Study or Subgroup Mean SD__ Total Mean SD_Total Weight IV, Random, 95% CI I, Random, 95% CI
Guan Xin 2011 91.6 27 50 85.3 205 70 B7% 6.30[-2.59,15.19] -
Hou Jun-hui 2008 185 41 17 380 48 22 B5% -195.00[-222.97,-167.03]
LiJun 2010 6.7 418 61 1824 59.5 50  6.6% -12370[143.25,-104.15] -
Li Qi-ken 2006 106.3 367 21 1866 55.6 36 6.6% -80.30 [[104.31,-56.29] -
Meng Xiang-xin 2011 148.8 431 29 2876 785 29 6.4% -138.80[-171.39,-106.21] —
Tang Yue-feng 2010 157.35 5273 22 266.47 66.83 24 BA% 10912 F143.77,-74.47] -
¥Wang Chao-yang 2007 96.7 25.2 18 3224 7 19 33% -22570[368.71,-8269] ¥
¥Wang Cun-chuan 2009 92.2 51.6 56 1433 831 32 64% -51.10 [-82.91,-19.29] D
Wang Peng 2011 71 56 63 183 45 76 B7% -112.00[129.13,-94.87] -
YWang Yong-jun 2011 167.2 781 15 3895 1628 20 51% -22230[-303.86,-140.74] ¥
Wi Yen-xi 2004 136 21 18 357 34 18 B6% -221.00[-230.48,-202.54] 1
Ying Min-gang 2007 &0 15 42 120 40 47 BT% -60.00 [-72.30,-47.70] -
Zhang Jian 2012 84.4 276 36 1457 34 34 B7% -61.30 [-75.86, -46.74] -
Zhang Tao 2011 927 1421 50 1448 236 50 6.3% -5210[-92.03,-12.17] -
Zhou Shao-ho 2011 65 42 28 168 63 24 B.5% -103.00[F132.62,-73.39] -
Zong Ya-ping 2006 795 7397 110 113.23 12698 141 6.5% -33.73[-58.84,-8.62] -
Total {95% CIy 636 692 100.0% -106.01[-142.58, -69.44] il

Heterogeneity: Tau™= 5§150.70; Chi#= 727.40, df= 15 (P < 0.00001); F= 98%

Test for overall effect Z= 5.68 (P < 0.00001) o e R SO

Laparoscapic group  Control group

3
Fig.3 Comparison the blood loss with LTME and OTME

Laparoscopic group Control group Mean Difference Mean Difference
Study or Subgroup Mean SD __ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guan Xin 2011 11 5.4 50 146 4.1 7O 7.6%  -360[5.38,-1.82 -
Hu Mu 2003 8.1 3.1 82 133 34 89 85%  -5.20[6.17,-4.23] -
Li Qi-ken 2006 109 5.8 21 123 76 36 52% -1.40 [-4.91, 2.11] T
Meng Xiang-xin 2011 11.2 4.2 29 154 6.9 29  6.0%  -4.20[7.14,-1.26] =
Shen Zu-jian 2010 11.8 6.4 22 157 71 24 48% -3.90 [-7.80, 0.00] —
Tang Yue-feng 2010 7.63 1.51 22 1131 325 24 80%  -368[513,-2.23] -
Wang Chao-yang 2007 14 26 18 187 7.7 19 481%  -4.70[-8.36,-1.04] I
Wang Cun-chuan 2009 8.8 1.4 56 9.8 2 32 86% -1.00[1.78,-0.22] -]
Wang Dao-rong 2006 7.6 2.3 12 a8 26 12 7.3% -1.20[-3.16, 0.76] -
Ying Min-gang 2007 g 2 42 15 3 47 84%  -7.00[-8.05,-5.95] -
Zhang Tao 2011 78 1.2 a0 124 1.7 50  8.8%  -490[5.48,-432] -
Zheng Min-hua 2004 17 11 62 21 134 76 46% -4.00 [-8.07, 0.07] —
Zhong Ming 2010 12.55 6.29 36 2431 1279 48 45% -11.76[15.92,-7.60] -
Zhou Shao-bo 2011 1.6 3.2 28 182 4.7 24 70%  -6.60[8.82 -4.38] -
Zong Ya-ping 2006 19.3 10.8 110 214 144 141 5.7% -2.10[5.22,1.02] T
Total (95% CI) 640 721 100.0%  -4.24[-5.49,.2.99] L

Heterogeneity: Tau== 4.58; Chi*= 132.37, df= 14 (P = 0.00001); F= 89%

Testfor overall effect: Z = 6.63 (F < 0.00001) Nl . LI

Laparoscopic group  Control group

4
Fig.4 Comparison the hospital stay with LTME and OTME
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