
Minimally invasive versus open hepatectomy for the resection of colorectal 

liver metastases: a systematic review and meta-analysis 

 

 

Supplementary Appendix 2 

 
Forest plots of studies that were excluded due to providing only mixed data of staged and 
simultaneous resections. 
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3 MIS.Mixed vs. Open.Mixed

3.2 Cxs

Study or Subgroup
Kubota 2014
Shim 2018
Langella 2015
Topal 2012
Okuno 2018
Maurette 2017
Tohme 2015
Allard 2015
Beppu 2015
Castaing 2009
Griffiths 2020

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.09; Chi² = 19.37, df = 10 (P = 0.04); I² = 48%
Test for overall effect: Z = 2.04 (P = 0.04)

Events
0
0
1
4
3
4
4

19
24
27
77

163

Total
43
22
37
20
29
18
66

153
171
60

440

1059

Events
2

13
4
1
2
6

11
50
44
28

600

761

Total
62

101
37
20
29
22
66

153
342
60

2551

3443

Weight
1.0%
1.2%
2.0%
2.1%
3.0%
6.3%
6.4%

16.8%
17.3%
19.4%
24.5%

100.0%

M-H, Random, 95% CI
0.29 [0.01, 5.82]
0.16 [0.01, 2.66]
0.25 [0.03, 2.13]

4.00 [0.49, 32.72]
1.50 [0.27, 8.32]
0.81 [0.27, 2.45]
0.36 [0.12, 1.08]
0.38 [0.24, 0.61]
1.09 [0.69, 1.73]
0.96 [0.65, 1.42]
0.74 [0.60, 0.92]

0.72 [0.53, 0.99]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favors MIS.Mixed Favors Open.Mixed



[Intervention] for [health problem] 29-Jan-2022

Review Manager 5.4.1 2

3.4 DFS_1 year

Study or Subgroup
Iwahashi 2014
Topal 2012
Okuno 2018
Bartolini 2018
Maurette 2017
Kubota 2014
Castaing 2009
Cannon 2012

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 4.93, df = 7 (P = 0.67); I² = 0%
Test for overall effect: Z = 0.59 (P = 0.55)

Events
12
12
15
18
13
34
42
28

174

Total
21
20
29
31
16
43
60
35

255

Events
13
13
16
23
15
37
42

108

267

Total
21
20
29
39
17
62
60

138

386

Weight
4.3%
4.7%
4.7%
6.8%

12.6%
16.5%
19.7%
30.7%

100.0%

M-H, Random, 95% CI
0.92 [0.56, 1.52]
0.92 [0.57, 1.49]
0.94 [0.58, 1.52]
0.98 [0.66, 1.47]
0.92 [0.69, 1.23]
1.32 [1.03, 1.71]
1.00 [0.79, 1.26]
1.02 [0.85, 1.23]

1.03 [0.93, 1.14]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.7 0.85 1 1.2 1.5
Favors Open.Mixed Favors MIS.Mixed

3.6 DFS_3 year

Study or Subgroup
Iwahashi 2014
Allard 2015
Langella 2015

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.05; Chi² = 3.94, df = 2 (P = 0.14); I² = 49%
Test for overall effect: Z = 0.79 (P = 0.43)

Events
3

29
26

58

Total
21
73
37

131

Events
7

38
24

69

Total
21
73
37

131

Weight
8.6%

43.6%
47.8%

100.0%

M-H, Random, 95% CI
0.43 [0.13, 1.44]
0.76 [0.53, 1.09]
1.08 [0.79, 1.49]

0.86 [0.59, 1.25]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.2 0.5 1 2 5
Favors Open.Mixed Favors MIS.Mixed
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3.8 DFS_5 year

Study or Subgroup
Iwahashi 2014

Total (95% CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.77 (P = 0.44)

Events
3

3

Total
21

21

Events
5

5

Total
21

21

Weight
100.0%

100.0%

M-H, Random, 95% CI
0.60 [0.16, 2.20]

0.60 [0.16, 2.20]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F

Risk Ratio
M-H, Random, 95% CI

0.2 0.5 1 2 5
Favors Open.Mixed Favors MIS.Mixed

3.9 EBL

Study or Subgroup
Topal 2012
Beppu 2015
Kubota 2014
Okuno 2018
Shim 2018
Cannon 2012
Langella 2015
Iwahashi 2014
Tohme 2015

Total (95% CI)
Heterogeneity: Tau² = 4918.26; Chi² = 62.98, df = 8 (P < 0.00001); I² = 87%
Test for overall effect: Z = 1.45 (P = 0.15)

Mean
1,300

163
579.3

100
295
202
100
198
150

SD
975

559.17
392

197.5
230
180

143.7
39
25

Total
20

171
43
29
22
35
37
21
66

444

Mean
925
405

287.3
150
200
392
85

326
250

SD
600

1,873.33
459.3
317.5

95
324

151.2
50

62.5

Total
20

342
62
29

101
138
37
21
66

816

Weight
1.3%
5.3%
7.6%
9.3%

12.2%
13.7%
14.8%
17.7%
18.1%

100.0%

IV, Random, 95% CI
375.00 [-126.73, 876.73]
-242.00 [-457.51, -26.49]
292.00 [128.30, 455.70]
-50.00 [-186.09, 86.09]

95.00 [-2.88, 192.88]
-190.00 [-270.49, -109.51]

15.00 [-52.21, 82.21]
-128.00 [-155.12, -100.88]
-100.00 [-116.24, -83.76]

-43.46 [-102.38, 15.47]

MIS.Mixed Open.Mixed Mean Difference

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Mean Difference
IV, Random, 95% CI

-500 -250 0 250 500
Favors MIS.Mixed Favors Open.Mixed
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3.10 LOS

Study or Subgroup
Iwahashi 2014
Cannon 2012
Maurette 2017
Beppu 2015
Topal 2012
Castaing 2009
Griffiths 2020
Shim 2018
Langella 2015
Allard 2015
Kubota 2014
Tohme 2015
Okuno 2018

Total (95% CI)
Heterogeneity: Tau² = 6.36; Chi² = 48.31, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 2.04 (P = 0.04)

Mean
18.3
4.8

15.75
12
18
10
4.5
11
5

11.1
7.3

4
4

SD
31.5
31.5

11.25
31.5
11.5

11.25
21.4
4.25

2.5
9

1.8
6.22
2.75

Total
21
35
18

171
20
60

440
22
37

153
43
66
29

1115

Mean
27
7.8

22.75
14
10
11
7

11
8

13.9
14.2

5
5

SD
64.42
64.42
17.25
28.33

3.5
7.25

64.42
11.83

8
10
7

4.14
3.5

Total
21

138
22

342
20
60

2551
101
37

153
62
66
29

3602

Weight
0.3%
1.3%
3.1%
5.7%
6.1%
8.9%
9.2%
9.7%

10.0%
11.0%
11.5%
11.5%
11.8%

100.0%

IV, Random, 95% CI
-8.70 [-39.37, 21.97]
-3.00 [-17.98, 11.98]
-7.00 [-15.89, 1.89]

-2.00 [-7.60, 3.60]
8.00 [2.73, 13.27]
-1.00 [-4.39, 2.39]
-2.50 [-5.70, 0.70]
0.00 [-2.91, 2.91]

-3.00 [-5.70, -0.30]
-2.80 [-4.93, -0.67]
-6.90 [-8.72, -5.08]
-1.00 [-2.80, 0.80]
-1.00 [-2.62, 0.62]

-1.86 [-3.64, -0.08]

MIS.Mixed Open.Mixed Mean Difference

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favors Open.Mixed Favors MIS.Mixed
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3.13 OS_1 year

Study or Subgroup
Castaing 2009
Kubota 2014
Cannon 2012
Maurette 2017
Bartolini 2018
Topal 2012
Iwahashi 2014
Beppu 2015
Okuno 2018

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 21.20, df = 8 (P = 0.007); I² = 62%
Test for overall effect: Z = 1.26 (P = 0.21)

Events
15
49
34
64
30
58
29
43

165

487

Total
16
66
37
73
31
60
29
43

171

526

Events
11
40
28
61
36
58
29
62

328

653

Total
17
66
37
73
39
60
29
62

342

725

Weight
1.4%
3.1%
4.1%
7.9%
9.9%

16.0%
16.1%
20.6%
21.0%

100.0%

M-H, Random, 95% CI
1.45 [1.00, 2.10]
1.23 [0.96, 1.56]
1.21 [0.99, 1.49]
1.05 [0.92, 1.20]
1.05 [0.94, 1.17]
1.00 [0.94, 1.07]
1.00 [0.94, 1.07]
1.00 [0.96, 1.04]
1.01 [0.97, 1.04]

1.03 [0.98, 1.08]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favors Open.Mixed Favors MIS.Mixed
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3.14 OS_3 year

Study or Subgroup
Iwahashi 2014
Langella 2015
Kubota 2014
Allard 2015
Griffiths 2020
Tohme 2015

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 3.71, df = 5 (P = 0.59); I² = 0%
Test for overall effect: Z = 1.87 (P = 0.06)

Events
18
18
38
64

288
34

460

Total
21
20
43
73

440
35

632

Events
19
18
46
61

1579
131

1854

Total
21
20
62
73

2551
138

2865

Weight
3.8%
4.5%
5.7%

10.8%
34.6%
40.6%

100.0%

M-H, Random, 95% CI
0.95 [0.76, 1.18]
1.00 [0.81, 1.23]
1.19 [0.99, 1.43]
1.05 [0.92, 1.20]
1.06 [0.98, 1.14]
1.02 [0.96, 1.10]

1.04 [1.00, 1.09]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.85 1 1.1 1.2
Favors Open.Mixed Favors MIS.Mixed

3.15 OS_5 year

Study or Subgroup
Iwahashi 2014

Total (95% CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.61 (P = 0.54)

Events
9

9

Total
21

21

Events
11

11

Total
21

21

Weight
100.0%

100.0%

M-H, Random, 95% CI
0.82 [0.43, 1.55]

0.82 [0.43, 1.55]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favors Open.Mixed Favors MIS.Mixed
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3.16 R0

Study or Subgroup
Maurette 2017
Allard 2015
Okuno 2018
Castaing 2009
Langella 2015
Topal 2012
Tohme 2015
Cannon 2012
Kubota 2014
Beppu 2015

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.01; Chi² = 21.63, df = 9 (P = 0.01); I² = 58%
Test for overall effect: Z = 0.94 (P = 0.35)

Events
1

44
25
52
33
19
58
34
43

154

463

Total
18
73
29
60
37
20
66
35
43

171

552

Events
0

53
25
43
34
19
59

112
58

315

718

Total
22
73
29
60
37
20
66

138
62

342

849

Weight
0.0%
5.6%
6.7%
7.5%

10.0%
10.3%
11.9%
14.0%
16.2%
17.7%

100.0%

M-H, Random, 95% CI
3.63 [0.16, 84.11]

0.83 [0.66, 1.05]
1.00 [0.81, 1.23]
1.21 [1.00, 1.46]
0.97 [0.84, 1.12]
1.00 [0.87, 1.15]
0.98 [0.87, 1.11]
1.20 [1.08, 1.32]
1.06 [0.99, 1.15]
0.98 [0.92, 1.04]

1.03 [0.97, 1.10]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.02 0.1 1 10 50
Favors Open.MIxed Favors MIS.Mixed
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3.18 Transfuse.dichot

Study or Subgroup
Okuno 2018
Langella 2015
Kubota 2014
Shim 2018
Tohme 2015
Maurette 2017
Castaing 2009
Beppu 2015
Allard 2015

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 7.54, df = 8 (P = 0.48); I² = 0%
Test for overall effect: Z = 4.56 (P < 0.00001)

Events
1
0
1
2
4
3
9

14
22

56

Total
29
37
43
22
66
18
60

171
153

599

Events
0
2

13
9
3
8

21
44
49

149

Total
29
37
62

101
66
22
60

342
153

872

Weight
0.8%
0.9%
2.1%
3.8%
3.9%
6.0%

17.0%
25.0%
40.5%

100.0%

M-H, Random, 95% CI
3.00 [0.13, 70.74]

0.20 [0.01, 4.03]
0.11 [0.02, 0.82]
1.02 [0.24, 4.40]
1.33 [0.31, 5.73]
0.46 [0.14, 1.48]
0.43 [0.21, 0.86]
0.64 [0.36, 1.13]
0.45 [0.29, 0.70]

0.51 [0.39, 0.68]

MIS.Mixed Open.Mixed Risk Ratio

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Risk of Bias
A B C D E F G

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favors MIS.Mixed Favors Open.Mixed


