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Figure S1. Forest plots reporting pooled results of the meta-analysis concerning technical success of (a) DBE, (b) SBE, and (c) manual SE-ERCP.
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Figure S2. Forest plots reporting pooled results of the meta-analysis concerning cannulation success of (a) EA-ERCP, (b) EDGE, and (c) LA-ERCP
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Figure S3. Forest plots reporting pooled results of the meta-analysis concerning therapeutic success of (a) EA-ERCP, (b) EDGE, and (c) LA-ERCP.



Supplementary Table S1. Main characteristics of included studies

Previous Intact
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(range)] stenosis stenosis - -
dilatati y
on
Enteroscope assisted-ERCP
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Cheng et al, - 2015- 70.8 (29- 16 15 0 15 10 15
2 2021 retrospective 2020 37 DBE 100) (43.2) (405) 0(0.0) 0(0.0) 0 (0.0) (0.0)  (405) 2(5.4) 5 (13.5) 0 (0.0) 27.0) 0(0.0) (405) 7(18.9) 5(135) 0(0.0) n/a n/a
Cho et al, . 2007- 10 10 1 5 6
3 onn retrospective 2008 20 short DBE 58 (26-85) (50.0) (50.0) 0(0.0) 8(40.0) 0 (0.0) (5.0) 0 (0.0) 0(0.0) 8 (40.0) 2 (10.0) (25.0) 0 (0.0) (30.0) 1(5.0) 7(350) 1(50) 12(60.0) n/a
Diez et al, . 2018- 0 11 10
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Emmet et . 2005- 0 11
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Itoi et al, . 2007- 67.5 (36- 11 0 9 2
7 2010 retrospective 2008 13 SBE 86) 3(23.1) (84.6) 0(0.0) 0(0.0) 0(0.0) (0.0) 1(7.7) 0(0.0) 1(7.7) 0(0.0) (69.2) 0(0.0) (15.4) 0(0.0) 2(15.4) 0(0.0) n/a 2(15.4)
Itokawa et 2005- 29 25 0 36
8 al 2014 not stated 2013 62 BA-ERCP 12-81 (46.8) (403) 0(0.0) 0(0.0) 0 (0.0) (0.0) 0 (0.0) 0 (0.0) 19 (30.6) (58.1) 0(.00 0(.0) 0(.0) 28(452) 34(54.8) 0(0.0) 2(3.2) n/a
28 19 9 22
. i SBE 0(0.0) 0(0.0) 0(0.0) 0(0.0)
o Iwaletal o icpective 2007 90 n/a wva | G 000 000 000 0 000 000 000) 00 | @D (10.0) n/a (24.4)
2014 2013 short SBE 62 0.0) 2 000 20 000 000 000 41
(68.9) (57.8) ' (11.1) : : : (45.6)
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Kogure et ; 2006- 18 ERP: 38 13 25
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Lenze et al, . 2008- 69.5 (20— 10 10 0 23 14
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1 Boumen o
50 ggllc;o-etal,
o e
e
B g0n
56 2/(;% et al,
5T Getat 2000

retrospective
retrospective
retrospective
prospective
retrospective
retrospective
retrospective
retrospective

retrospective

2008-
2011
2010-
2020
2011-
2017
2011-
2018
2011-
2019
2009-
2011
2011-
2019
2011-
2013
2007-
2013
2011-
2018

2007-
2009

2016-
2019
2010-
2016
2005-
2017
2011-
2012

2010-
2016

2009-
1016
2009-
2012

2016-
2019
2014-
2018
2016-
2018

2014-
2016

2014-
2019

2005-
2016
2007-
2019

n/a

2003-
2010
2010-
2016
2012-
2016
2009-
2019
2009-
2016
2008-
2016

79

31

61

85

1318

14

45

56

47

319

13

15

46

322

28

75

31

36

14

18

19

13

178

579

131

15

23

29

16

86

51

32

short DBE
DBE
short SBE
short SBE
short SBE
SBE
short DBE
SBE (+cap)
DBE

short DBE

SBE

BA-ERCP
SBE
short DBE
short SBE

DBE
(mixed)

Manual SE-
ERCP
Manual SE-

ERCP

EDGE
EDEE

EDGE

EDGE

EDGE

LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP

LA-ERCP

58 (29-86)

674 +
16.8
71 (64.5-
76.5)
71.5 (36-
88)*

73 (66-79)
63 (35-83)
67 (59-75)

56 (28-80)

54.4 (26—
87)
69
(median)

54 (28-82)

51.5 (28-
63)
721+
11.2
65.15 +
15.6
72.0 (50-
85)

408 (+
10.2)
55 (22-75)

493 (29-
75)

56 (+9.7)

63.1 (43-
83)
55.5 (+
3.2)

55 *16

58+11

51 (43-61)

60 (50-67)

48.8 (25-
69)
353 (27-
52)

46 (25-65)

55.8 (29-
67)
53.5 (27—
72)
55.4
(10.9)

54 (26-74)

49
(62.0)

7 (22.6)

15
(24.6)
17
(21.8)**
398
(30.2)

9 (64.3)

16
(35.6)
45
(80.4)
25
(53.2)
124
(38.9)

11
(84.6)

4(26.7)

19
(41.3)
142
(44.1)

2(7.1)

69
(71.9)*

25
(80.6)
34
(94.4)

12
(85.7)
13
(72.2)
15
(78.9)

11
(84.6)

140
(78.7)

91
(15.7)
106
(80.9)
11
(73.3)
19
(82.6)
25
(86.2)

n/a

70
(81.4)
45
(88.2)
26
(81.3)

48
(60.8)

31 (100)

41
(67.2)
53
(67.9)**

0(0.0)

0 (0.0)

29
(51.8)

6 (42.9)
5 (27.8)

8 (42.1)

5 (38.5)

97
(54.5)

254
(43.9)
102
(77.9)

1(6.7)
14
(60.9)

29 (100)

n/a

61
(70.9)
24
(47.1)
16
(50.0)

3(3.8)
0 (0.0)
0(0.0)

0(0.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)

0(0.0)
0(0.0)

0 (0.0)

0(0.0)

185
(57.5)

0(0.0)
0(0.0)
5
(16.1)
4
(11.1)
0(0.0)
0 (0.0)

0(0.0)
0 (0.0)

12
(6.7)

0(0.0)

23
(17.6)

0(0.0)

0(0.0)

0(0.0)
n/a

2(2.3)

22
(43.1)

0(0.0)

20
(253) 0 (0.0)
0(0.0) 0 (0.0)
0(0.0)  20(328)
0(0.0)  25(32.1)

Benign indication: 1069 (81.1), Malignant indication: 249 (18.9)

0 (0.0 0 (0.0)
0 (0.0) 27 (60.0)
4 (7.1) 0 (0.0)
6 (12.8) 6 (12.8)
221
(69.3) 0 (0.0)
2 (15.4)
13
@7 16D
20
(435) 6 (13.0)
0 (0.0) 0 (0.0)
0(0.0) 9(32.1)
0 (0.0) 0 (0.0)
2 (6.5) 6 (19.4)
20
(55.6) 0(0.0)
0(0.0) 0(0.0)
4(22.2) 8 (44.4)
4(21.1) 0 (0.0)
2 (15.4) 0 (0.0)
16 (8.9) 8 (4.5)
122
(21.1) 7(1.2)
0 (0.0) 3(2.3)
4 (26.7) 0(0.0)
0(0.0) 0(0.0)
0 (0.0) 0 (0.0)
n/a n/a
0(0.0) 0(0.0)
3(5.9) 0(0.0)
0 (0.0) 0 (0.0)

3

ag 000 000 0(0.0)
0

00 000 009 0(0.0)
0

0o °00 000 0(0.0)

(0(_’0) nfa 0(0.0) 0(0.0)

(O(.)O) (711‘?4) 0(0.0) 7 (50.0)
0

0o °00 000 0(0.0)
4

oy 06D 000 10 (17.9)
0

0g 000 000 0(0.0)
0

0o °00 000 0(0.0)
0

o0 TG 2054 4(308)
0

0o °00 000 0(0.0)
0

00 000 009 0(0.0)
0

oo °00 000 0(0.0)
0

oo 000 168 2(7.)
0 o

0o 000 000 4789
1

az 000 265 0(0.0)
2

oo @8 000 0(0.0)
1

g 204D 2042 3(21.4)
0

0o °00 000 0(0.0)
0

oo 163 6(L9) 0(0.0)
2

(15. 0(0.0)  0(0.0) 0(0.0)
4)

18

(10. 8(45)  13(73) 0(0.0)
1)

(1?2) (2112.68) 56 (9.7) 0(0.0)
3

23y 000 000 0(0.0)
0

0g 000 533 0(0.0)
0

oo 3030 000 0(0.0)
0

0o 000 000 0(0.0)
n/a n/a n/a n/a
7

@y °00 000 25 (29.1)
1

@sy 000 000 0(0.0)

(3%1) (3?3) 2 (6.3) 2 (6.3)

5(6.3)
0(0.0)
0(0.0)

85 (100)

5 (35.7)
0(0.0)
0(0.0)
0(0.0)

30 (9.4)
0(0.0)

0 (0.0)

10
(21.7)

11 (3.4)
1(3.6)

49
(51.0)*

5 (16.1)

0(0.0)

0(0.0)
1(5.6)

0(0.0)

0(0.0)

6 (3.4)

23
0(0.0)
5(33.3)
6 (26.1)
0(0.0)

n/a
5 (5.8)
1(1.9)

0(0.0)

0(0.0)

(33.3)
0(0.0)

0(0.0)

0(0.0)

0(0.0)

131
(100)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

0(0.0)

39
(49.4)

0 (0.0)
0(0.0)
0(0.0)
0(0.0)
0 (0.0)
0(0.0)
n/a
0(0.0)
0(0.0)

8
(50.0)*

0 (0.0)
0 (0.0)

0 (0.0)

22
(78.6)

2 2.1)*

0 (0.0)

0(0.0)

14 (100)
0 (0.0)

15 (100)
13 (100)

178
(100)

579
(100)

15 (100)
23 (100)
29 (100)
16 (100)
86 (100)
51 (100)

32 (100)

3(3.8)
1(3.2)
0 (0.0)

0 (0.0)

200
(15.2)

0 (0.0)

5
(11.1)

n/a

0(0.0)

22
(6.9)

1
(6.2)*

0 (0.0)

0 (0.0)

82
(25.5)

0 (0.0)

3
@1~

0 (0.0)

2 (5.6)

0(0.0)
0(0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)
0 (0.0)
0(0.0)
0(0.0)
0(0.0)
0 (0.0)

0 (0.0)

20 (25.3)
5 (16.1)
0(0.0)

0 (0.0)

356
(27.0)

0 (0.0
18 (40.0)
n/a

0(0.0)

162
(50.8)

3 (18.8)*

4(26.7)
0(0.0)
0(0.0)
0(0.0)

10
(10.4)*

0 (0.0)

0(0.0)

0(0.0)
10 (55.6)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

0 (0.0)

5(6.3)
9 (29.0)
0(0.0)

0 (0.0)

221
(16.8)

0 (0.0)
0 (0.0)

n/a

33
(70.2)

0 (0.0)
1(6.2)*

9 (60.0)

0 (0.0)

158
(49.1)

2(7.1)
0(0.0)

0 (0.0)

1(2.8)

0(0.0)
0(0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

0 (0.0)

0(0.0)
0(0.0)
0(0.0)

0 (0.0)

14
(1.0)

0(0.0)
0(0.0)
n/a
0(0.0)

0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)
0 (0.0)

0 (0.0)
0(0.0)

0 (0.0)

0(0.0)

0(0.0)

2
(11.1)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

0 (0.0)

8(10.1)
n/a
n/a
n/a
n/a

0 (0.0)
n/a
n/a
n/a

n/a

n/a

n/a
n/a
n/a

n/a

26 (37.7)*

n/a

n/a

n/a
16 (88.9)

3 (15.8)

n/a

n/a

151 (26.1)
n/a
4(26.7)
n/a
n/a
3(18.8)
n/a
n/a

n/a

42
(53.2)

n/a

58
(95.1)

85 (100)

674
(51.1)

2 (14.3)

18
(40.0)
44
(78.6)

n/a
n/a

n/a

19
(67.9)

n/a

24
(77.4)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

14
(93.3)

23 (100)

n/a

n/a

n/a

n/a

n/a
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Richardson

retrospective
retrospective
retrospective
retrospective

retrospective
two or more

retrospective

cohort (cross-
over on
modality
failure)

retrospective

retrospective

retrospective

retrospective

retrospective

retrospective

retrospective

retrospective
comparative
trial

retrospective

retrospective

2006-
2011
2005-
2020
2007-
2011
2008-
2014
2010-
2019

2002-
2012

2006-
2015

2006-
2014

2013-
2016

2008-
2014

2014-
2016

2013-
2017

2016-
2019

2005-
2011

2015-

2017

2007-
2011

11

15

24

23

12

36

38

411

97

62

60

68

130

72

30

LA-ERCP
LA-ERCP
LA-ERCP
LA-ERCP

LA-ERCP

colonoscope

SBE

classic
ERCP

SBE

pediatric
colonoscope
simple
duodenosco
pe
pediatric
colonoscope

SBE
DBE
colonoscope
gastroscope
gastroscope

colonoscope
simple
duodenosco
pe
DBE
simple
duodenosco
pe
DBE

EDGE
BA-ERCP
LA-ERCP

SBE
BA-ERCP
LA-ERCP

EDGE

ERCP-
gastrostomy

DBE
SBE
RGA

SBE

54.3 (32-
69)
50.9 (25-
70)

52
54 (26-79)

64 (34-73)

49 (2-68)

54.4 (18-
68)

73.7 (48-
91)

64 (15)

28-84

61 (31-78)

52.5+13.4

61.8+11.5

48.8 (35-
77)

51 (37-72)

55.3
(14.3)
50.6
(15.9)

59.3 (6.5)

448 +
11.7
56.1 +
12.2

62.2
(10.2)

n/a

9 (81.8)

12
(80.0)
19
(79.2)
18
(78.3)

9 (75.0)

28
(34.1)

11
(30.6)

17
(44.7)

159
(38.7)

38
(39.2)

(46.7)
11
(36.7)
26
(48.1)

4 (36.4)
3(20.0)
3(12.5)
5(21.7)

0 (0.0)

0(0.0)

0(0.0)

20
(52.6)

60
(61.9)

23
(37.1)

43
(71.7)

48
(70.6)

59
(45.4)

18
(25.0)

16
(53.3)

1(9.1)

(60.0)
0(0.0)

0(0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)

Malignant obstruction 203 (49.4) , Benign obstruction 187 (45.5), Unclear 15 (3.6)

0(0.0)

0(0.0)

3(5.0)

0 (0.0)

6 (4.6)

40

(55.6)

0(0.0)

0(0.0)

1(6.7)

20
(83.3)

0 (0.0)

0(0.0)

64
(45.4)

23
(39.7)

0 (0.0)

8(8.2)

6(9.7)

7(11.7)

4(5.9)

22
(16.9)

0(0.0)

1(3.3)

0(0.0)

0(0.0)

1(4.2)

0 (0.0)

0 (0.0)

0(0.0)

0 (0.0)

1(2.6)

29 (29.9)

9 (14.5)

0(0.0)

0(0.0)

11 (8.5)

4 (5.6)

1(3.3)

(0.0)

(6.7)

(0.0)

(0.0)

(0.0)

2.1)

1.7)

(0.0)

(0.0)

(0.0)

(5.0)

(10.

13
(10.

(2.8)

3.3)

n/a

3(27.3)
0(0.0)
0(0.0)

3(13.0)

8 (66.7)

48
(34.0)

22
(37.9)

0 (0.0)

0(0.0)

9 (14.5)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

9 (30.0)

3(27.3)

1(6.7)

0 (0.0)

4 (17.4)

0(0.0)

0 (0.0)

0(0.0)

8 (21.1)

0(0.0)

0(0.0)

4(6.7)

0(0.0)

5 (3.8)

8 (11.1)

3 (10.0)

0(0.0)

0(0.0)

0 (0.0)

3 (13.0)

4 (33.3)

18 (12.8)

10 (17.2)

8 (21.1)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

14 (10.8)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

0 (0.0)

4 (17.4)

0(0.0)

8 (5.7)

2(3.4)

2 (5.3)

0(0.0)

0(0.0)

0(0.0)

20
(29.4)

0(0.0)

0(0.0)

0(0.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)

0(0.0)

99
(100)

0(0.0)

186
(45.3)

20
(20.6)

11
17.7)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

10
(18.5)

11 (100)
15 (100)
24 (100)
23 (100)

12 (100)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)

0(0.0)

60 (100)

68 (100)

130
(100)

72 (100)

30 (100)

8 (14.8)

0 (0.0)
0(0.0)
0(0.0)
0(0.0)

0 (0.0)

0 (0.0)

38
(100)

105
(25.5)

52
(53.6)

51
(82.3)

0(0.0)

0 (0.0)

0(0.0)

0(0.0)

0 (0.0)

0 (0.0)

000  0(00)
0(00)  0(0.0)
0(00)  0(00)
0(00)  0(0.0)
0(00) 0(00)
0(00) 0(00)
0(00)  0(00)
(215.%) oY)
25 (25.8)
0(000) 0(00)
0(00)  0(0.0)
0(00)  0(00)
0(00)  0(0.0)
0(00) 0(00)
0(00)  0(00)
0(00) 0(00)

0(0.0)
0(0.0)
0(0.0)
0(0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0(0.0)

0(0.0)

0(0.0)

0 (0.0)

0(0.0)

0(0.0)

0 (0.0)

0 (0.0)

4 (36.4)
n/a
n/a
n/a

n/a

n/a

8 (21.1)

n/a

n/a

31 (50.0)

n/a

n/a

n/a

n/a

3 (10.0)

12 (22.2)

n/a
15 (100)
n/a
23 (100)

n/a

n/a

n/a

n/a

72
(74.2)

n/a

n/a

n/a

n/a

n/a

30 (100)

9(16.7)



74

75

76

Shah et al,

2008-

2013 retrospective 2009 129
Kedia et al, . 2005-
2019 retrospective 2017 72
Kochhar et  retrospective- 2015- 56
al, 2020 comparative 2019

SE-ERCP

SBE
DBE
SE-ERCP

LA-ERCP

EDGE

EDGE

LA-ERCP

E-ERCP

54 (20-84)

55 (33-82)

56 (35-82)

60.77H1.
44
60.78+
12.67
68.58+5.
09

93
(72.1)

36
(50.0)

(34.7)
20
(35.7)
(21.4)

8 (14.3)

0(0.0)

0(0.0)

26
(51.8)

0(0.0)

0(0.0)

5 (8.9)

0(0.0)

0(0.0)

0

0.0)  (72.9) 8(62)
Biliary: 49 (68.1)
Pancreatic: 13 (18.1)
> 70125  6(10.7)
(8.9) ' '

20(155)  7(5.4)

4 (7.1) 4 (7.1)

15
(27.8)

6 (4.7)

0 (0.0)

0(0.0)

21
(38.9)

63
(48.8)

72 (100)

56 (100)

0(0.0)

0(0.0)

0(0.0)

0(0.0)

0 (0.0)

31 (24.0)

0(0.0)

0(0.0)

0 (0.0)

24 (18.6)

0(0.0)

0(0.0)

0 (0.0)

5(3.9)

0(0.0)

0(0.0)

73
37 (28.7) (56.6)
9 (12.5) 72 (100)
4(7.1) n/a

* calculated compared to total procedures

**calculated based on cases with technical success

BIl, Billroth 11; BA-ERCP, balloon assisted-ERCP; DBE, double-balloon enteroscope assisted ERCP; EA-ERCP, enteroscope assisted ERCP; EDEE; entero-enteral anastomosis to perform ERCP; EDGE, EUS-directed transgastric ERCP; ERCP, endoscopic retrograde cholangio-pancreatography; h/jstomy,
hepaticojejunostomy; LA-ERCP, laparoscopy assisted- ERCP; LFTs, liver function tests; RGA, Rendezvous guidewire assisted; RY, Roux-n-Y; RYGB, Roux-n-Y gastric by-pass; SD, standard deviation; SBE, single-balloon enteroscope assisted ERCP; SE-ERCP, spiral enteroscope assisted ERCP; SOD,
sphincter of Oddi disfunction

Supplementary Table S3. The results of quality assessment based on the National Heart, Lung, and Blood Institute

tool for case-series
Studies

Author, year

Aabakken et al, 2007
Cheng et al, 2021
Choetal, 2011

Diez et al, 2021
Emmet et al, 2007
Hakuta et al, 2020
Itoi et al, 2010
Itokawa et al, 2014
Iwai et al, 2014
Izawa et al, 2021
Kashani et al, 2018
Kawamura et al, 2015
Kiani¢ka et al, 2013
Kogure et al, 2021
Lenze et al, 2014

Liuetal, 2017

MankemUler et al,
2009

Neumann et al, 2009
Obana et al, 2013
Obata et al, 2021
Osoegawa et al, 2012
Parlak et al, 2010
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Lennon et al, 2012 No Yes Yes Yes
Shah et al, 2013 Yes Yes Yes Yes
Kedia et al, 2019 Yes Yes Yes Yes
Kochhar et al, 2020 Yes Yes Yes Yes

Supplementary Table S4. Pooled outcomes and comparisons between enteroscope-
assisted modalities

Yes
Yes
Yes
Yes
Yes

Comparison (Sig.)

DBE SBE
Technical success rate (95%ClI)
DBE 89.8 (87.1-92.4) 0.65
SBE 88.1 (85.5-90.6)
manual SE-
ERCP 70.3 (55.1-85.6) <0.001* <0.001*
Cannulation success rate (95%CI)
DBE 77.5 (72.4-82.6) 0.72
SBE 74.7 (70.7-78.6)
manual SE-
ERCP 58.8 (37.9-79.7) <0.001* <0.001*
Therapeutic success rate (95%Cl)
DBE 71.2 (64.9-77.6) 0.42
SBE 69.1 (63.8-74.5)
manual SE-
ERCP 56.1 (32.0-80.2) <0.001* <0.001*
Adverse Events rate (95%Cl)
DBE 5.7 (4.10-7.40) 0.68
SBE 5.2 (3.50-6.80)
manual SE-
ERCP 5.6 (-1.70-12.90) 0.92 0.86

*p<0.05 indicates statistically significant difference
ClI, confidence interval; DBE, double-balloon enteroscope-assisted ERCP; SE-ERCP,
spiral enteroscope-assisted ERCP; SBE, single-balloon enteroscope-assisted ERCP.
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