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Table S1. Search strategy and literature search results.

Database Restrictions (MBS Search strategy CEEr
date results
PubMed All field 20/4/2025 2153
(Cholelithiases OR Gallstone Disease OR
Gallstone Diseases OR Cholelithiasis OR
Common Bile Duct) AND (Laparoscopic
Cochrane | Title/Abstract/keyword | 20/4/2025 Cholecystectomy OR Laparoscopic 2338
Cholecystectomies OR Celioscopic
Cholecystectomies OR Celioscopic
Cholecystectomy OR LC) AND (Endoscopic
Retrograde Cholangiopancreatographies OR
Endoscopic Retrograde
Cholangiopancreatography OR ERCP OR
wOos All field 20/2/2025 1409
Total 8,349




Table S2. Quality Assessment of Included Non-Randomized Studies Using the Newcastle—Ottawa Scale (NOS)

study ID Selection Comparability outcome Tota
I

1. 2. 3. 4. 1. Controls 1. 2. 3.

Representativen | Selectio | Ascertainme | Demonstrati | Comparabili | for the Assessme | Follow- Adequa

ess of the n of the | nt of on that the ty of most nt of up long | cy of

exposed cohort non- exposure outcome cohorts important outcome enough | follow-

exposed was not based on confounder for up
cohort present at design or s and any outcome
the start analysis additional s to
confounder occur
S.

Garbarini * * * * * * * * * 9/9
2016
Gerosa 2024 | * * * * * * * * 8/9
Hu 2017 * * * * * * * 7/9
DI * * * * * * * * * 9/9
Lascia,2021
Lv 2023 * * * * * * * 8/9
Meyer 1999 * * * * * * 6/9
Muhammedo | * * * * * * * * 8/9
glu 2019
Passi 2017 * * * * * * * * * 9/9
Qian 2019 * * * * * * * * * 9/9
Percario 2025 | * * * * * * * 8/9
raab2024 * * * * * * * * * 9/9
Jiang, 2011 * * * * * * * 719
graca 2007 * * * * * * * * * 9/9
Mohamed, * * * * * * * * 8/9
2023

* Total score ranges from 0 to 9 points, with higher scores indicating better methodological quality.




Table S3. GRADE Certainty Assessment for the Success Rate of Common Bile Duct Clearance

Success rate of CBD clearance in RCT

9 randomized | not not serious not serious Serious 2 none 423/445 |408/448 RR1.03 |27 more |®®dO
trials serious (95.1%) |[(91.1%) (0.99to |per Moderate
0.07) 1,000
(from 847
fewer to
9 fewer)

Success rate of CBD clearance in retrospective studies

12 non- not not serious not serious not serious | none 956/984 |1043/1132 | RR1.03 |28 more | OO
randomized | serious (97.2%) |(92.1%) (1.01to |per Low
studies 1.04) 1,000
(from 9
more to
37 more)

0.0% 0 fewer
per
1,000
(from O
fewer to
0 fewer)

CI: confidence interval; RR: risk ratio
Explanations
a. Confidence interval includes both benefit and harm



Summary of findings:

Anticipated absolute effects’ (95% Cl)
Risk with two stages Risk with one stage

Success rate of CBD 911 per 1.000 938 per 1,000 RR 1.03 893 1o @)
clearance in RCT per-t. (64 to 902) (0.99 to 0.07) (9 RCTs) Moderate 2
Study population
949 per 1,000
Success rate of CBD 921 per 1,000 (931 to 958) 2116
i RR 1.03 : ®e00
clearance in (1.01 to 1.04) (12 non-randomized Low
retrospective studies Low ’ ' studies)
0 per 1,000
0 per 1,000 (0 t0 0)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimated effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate, but it may be substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimated effect.

Explanations
a. Confidence interval includes both benefit and harm

Cl: confidence interval; RR: risk ratio; RCT: randomized controlled trial; CBD: common bile duct; GRADE: Grading of Recommendations Assessment,
Development and Evaluation.



Risk of bias domains

Study

0000000000
0000000000
0000000000
0000000000
0000000000

Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. = Some concerns

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Low

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

‘ . Low risk D Some concemns |

Fig 1. Risk of bias in our included studies



[ Identification of studies via databases

)
c Records identified from
= Databases (n = 8349)
<
Q
= - PubMed= 2153
5 - Scopus = 2449
3 - Web of science = 1409
- Cochrane = 2338
Records removed before
screening:
Duplicate records removed
* (n = 1949)
Records for title and abstract
screening
(n = 6400)
o
E »| Records excluded
3 (n = 6343)
b ¥
Records for full text screening
(n=57)
Records excluded (n = 33)
—»| - Different intervention (n = 21)
- Full text not available (n =7)
) - Conference abstract (n = 5)
3
= Studies included in the review
E (n=24)

Fig. 2 PRISMA flow diagram



one stage  two stage

Study Events N Events N Risk Ratio RR 95% Cl p-value
Gonzélez-2016 45 46 42 45 : 1.05 [0.96; 1.15] 0.3015
ElGeidie-2011 89 91 90 94 : 1.02 [0.97; 1.08] 0.4281
Lella-2006 58 60 58 60 ; 1.00 [0.94; 1.07] 1.0000
Greca-2007 19 19 17 19 T 1.11 [0.96; 1.29] 0.1575
Morino-2006 44 46 36 45 —— 1.20 [1.02; 1.40] 0.0272
Rabago-2006 52 59 62 64 —e— 0.91 [0.82; 1.01] 0.0732
Sahoo-2014 38 42 29 4 —— 1.28 [1.03; 1.59] 0.0283
Tzovaras-2012 47 50 44 49 —— 1.05 [0.93; 1.18] 0.4454
LIU-2017 31 32 30 3 —a— 1.00 [0.92; 1.09] 0.9818
Meyer-1999 28 30 100 123 . 1.15 [1.01; 1.30] 0.0343
Passi-2017 33 37 158 177 —— 1.00 [0.88; 1.13] 0.9891
Jiang-2019 22 22 28 29 : 1.04 [0.97;1.11] 0.3173
Qian-2019 120 123 132 137 ‘ 1.01 [0.97; 1.06] 0.5686
Hu-2017 25 28 23 24 —— 0.93 [0.80; 1.09] 0.3648
Garbarini-2017 142 143 93 106 . 1.13 [1.05; 1.22] 0.0008
Farid - 2024 217 218 215 218 1.01 [0.99; 1.03] 0.3156
Lascia - 2021 20 20 14 20 1.41 [1.07; 1.87] 0.0148
Lv - 2023 40 40 41 42 1.02 [0.98; 1.07] 0.3173
mohamed - 2023 97 100 115 120 1.01 [0.96; 1.06] 0.6406
percario - 2025 116 120 65 70 1.04 [0.97;1.12] 0.2802
raab - 2024 96 103 59 66 1.04 [0.95; 1.15] 0.4044
Random effects model 1429 1580 1.03 [1.01; 1.04] 0.0021

Heterogeneity: I = 43.1%, 1° = 0.0002, p=0.0193
0.75 1 1.5
two stage one stage

Risk ratio (one stage vs.two stage )

Fig. 3 Forest plot of the success rate of CBD clearance



Study

Gonzale-2016
ElGeldie-2011
Lella-2006
Morino-2006
Rabago-2006
Tzvorras-2012
LU-2017
Meyer-1999
Garbarini-2017
Jiang-2019
Qian-2019
Farid - 2024
Gerosa - 2024
Lascia - 2021
Lv - 2023
percario - 2025

Random effects model

one stage
N Events

Events

-

-

SN
= =2 O BRARPRPOONNOOWNRAO

18

46
98
60
46
59
50
32
30
143
22
123
218
105
20
40
120

1212

two stage

Heterogeneity: I° = 61.4%, <° = 0.2313, p = 0.0007

N

85
20
42
70

1304

Risk Ratio

100

[

L

i
Ll
P

I | T |
0.01 0.1 1 10
two stage one stage

RR

0.08
0.68
0.25
0.73
0.36
1.14
0.66
0.11
0.43
1.76
0.18
0.39
1.26
0.14
0.12
0.50

0.51

Risk ratio (one stage vs.two stage )

Fig. 4 Forest plot of overall complication rate

95% Cl

[0.00; 1.30]
[0.20; 2.34]
[0.06; 1.13]
[0.17; 3.09]
[0.14; 0.93]
[0.41; 3.16]
[0.46; 0.95]
[0.01; 1.80]
[0.24; 0.77]
[0.44; 7.06]
[0.06; 0.50]
[0.22; 0.70]
[0.87; 1.82]
[0.02; 1.06]
[0.02; 0.88]
[0.29; 0.87]

[0.36; 0.72]

p-value

0.0750
0.5406
0.0715
0.6733
0.0355
0.7962
0.0263
0.1229
0.0043
0.4267
0.0010
0.0016
0.2256
0.0567
0.0371
0.0146

0.0002



one stage  two stage

Study Events N Events N Risk Ratio RR 95% ClI p-value
Gonzale-2016 0 99 1 101 —_— 0.34 [0.01; 8.25] 0.5073
ElGéide-2011 0 98 0 100 1.02 [0.02; 50.92] 0.9920
Lella-2006 0 60 6 60 ——=»—— 0.08 [0.00; 1.34] 0.0782
Greca-2007 0 19 0 19 : 1.00 [0.02; 47.91] 1.0000
Morino-2006 1 46 0 45 —t—=——— 294 [0.12; 70.20] 0.5061
Rabago-2006 1 59 8 64 —a— 0.14 [0.02; 1.05] 0.0559
Sahoo-2014 0 42 5 4 ———s— 0.09 [0.01; 1.56] 0.0974
Tzovaras-2012 0 50 0 49 : 0.98 [0.02; 48.44] 0.9920
LU-2017 3 32 2 3 —— 1.45 [0.26; 8.11] 0.6702
Muhammedoglu1-2019 0 31 2 25 ——a——1— 0.16 [0.01; 3.22] 0.2328
Meyer-1999 0 30 8 203 —e— 0.39 [0.02; 6.63] 0.5167
Passi-2017 5 37 15 177 il 1.59 [0.62; 4.12] 0.3347
Jiang-2019 4 22 3 29 —— 1.76 [0.44; 7.06] 0.4267
Qian-2019 3 123 12 137 —— 0.28 [0.08; 0.96] 0.0436
Farid - 2024 14 218 26 218 -.- 0.54 [0.29; 1.00] 0.0511
Gerosa - 2024 8 105 9 85 —- 0.72 [0.29; 1.78] 0.4777
Lascia - 2021 0 20 5 20 b 0.09 [0.01; 1.54] 0.0967
Lv - 2023 0 40 5 42 = 0.10 [0.01; 1.67] 0.1077
mohamed - 2023 1 100 5 120 —e 0.24 [0.03; 2.02] 0.1892
percario - 2025 10 120 19 70 8 0.31 [0.15; 0.62] 0.0011
raab - 2024 4 102 4 66 —— 0.65 [0.17; 2.50] 0.5277
Random effects model 1453 1702 < 0.51 [0.34; 0.77] 0.0014

Heterogeneity: /% = 15.6%, 1° = 0.1841, p = 0.2556 ' ' T '
0.01 0.1 1 10 100
two stage one stage
Risk ratio (one stage vs.two stage )

Fig. 5 Forest plot of post-operative pancreatitis
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one stage two stage

Study Events N Events N
Lella-2006 0 60 2 60
Greca-2007 0 19 1 19
Rabago-2006 1 59 1 64
Tzovaras-2012 2 50 1 49
Meyer-1999 0 30 3 203
Jiang-2019 0 22 0 29
Qian-2019 0123 5 137
Lv - 2023 0 40 2 42
mohamed - 2023 0 100 1120
percario - 2025 1120 9 70
Random effects model 623 793

Heterogeneity: /° = 0.0%, <* = 0.1306, p = 0.6216

Risk Ratio

[
0.01

I

0.1
two stage

1

I

10
one stage

1
100

RR

0.20
0.33
1.08
1.96
0.95
1.31
0.10
0.21
0.40
0.06

0.35

Risk ratio (one stage vs.two stage )

Fig. 6 Forest plot of post-operative cholangitis

11

95% CI p-value

[0.01; 4.08]
[0.01; 7.69]
[0.07; 16.95]
[0.18; 20.92]
[0.05; 18.01]
[0.03; 63.58]
[0.01; 1.81]
[0.01; 4.24]
[0.02; 9.70]
[0.01: 0.50]

[0.14; 0.88]

0.2955
0.4927
0.9538
0.5775
0.9745
0.8912
0.1197
0.3087
0.5731
0.0087

0.0263



one stage two stage

Study Events N Events N Risk Ratio RR 95% CI p-value
ElGeidle-2011 2 98 2 100 R 1.02 [0.15; 7.10] 0.9837
Lella-2006 1 60 0 60 " 3.00 [0.12; 72.19] 0.4984
Greca-2007 1 19 0 19 = 3.00 [0.13; 69.20] 0.4927
Morino-2006 0 46 2 45 = 0.20 [0.01; 3.97] 0.2880
Rabago-2006 1 59 0 64 = 3.25 [0.14; 78.29] 0.4675
Tzovaras-2012 0 50 1 49 = 0.33 [0.01; 7.83] 0.4901
LIU-2017 1 32 1 31 0.97 [0.06; 14.82] 0.9818
Meyer-1999 0 30 2 203 = 1.33 [0.07; 27.14] 0.8511
Garbarini-2017 3 143 5 106 —i— 0.44 [0.11; 1.82] 0.2598
Qian-2019 0 123 1 137 = 0.37 [0.02; 9.03] 0.5427
Gerosa - 2024 2 105 4 85 —a— 0.40 [0.08; 2.16] 0.2894
Lascia - 2021 1 20 2 20 —a— 0.50 [0.05; 5.08] 0.5580
Lv - 2023 0 40 2 42 — 0.21 [0.01; 4.24] 0.3087
mohamed - 2023 0 100 1 120 = 0.40 [0.02; 9.70] 0.5731
percario - 2025 4 120 11 70 —.— 0.21 [0.07; 0.64] 0.0060
Random effects model 1045 1151 | ; o | | 0.47 [0.27; 0.82] 0.0082

Heterogeneity: 12 = 0.0%, ©* = 0, p = 0.8829
0.01 0.1 1 10 100

two stage one stage
Risk ratio (one stage vs.two stage )

Fig. 7 Forest plot of post-operative bleeding
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one stage two stage

Gerosa - 2024 85 = 0.27 [0.01; 6.55] 0.4210

Study Events N Events N Risk Ratio RR 95% CI p-value
ElGeidie-2011 4 98 6 100 —— 0.68 [0.20; 2.34] 0.5406
Lella-2006 2 60 0 60 a 5.00 [0.25; 101.98] 0.2955
Morino-2006 2 46 9 45 — B 0.22 [0.05; 0.95] 0.0427
Rabago-2006 1 59 8 64 = 0.14 [0.02; 1.05] 0.0559
Tzovaras-2012 4 50 6 49 —— 0.65 [0.20; 2.17] 0.4877
Meyer-1999 0 30 47 203 ———=—— 0.07 [0.00; 1.11] 0.0593
Jiang-2019 0 22 1 29 - 0.44 [0.02; 10.23] 0.6069
Hu-2017 2 28 1 24 E 1.71 [0.17; 17.76] 0.6513

0 1

1 7

2 0

8 3

mohamed - 2023 100 120 = 0.17 [0.02; 1.37] 0.0963
percario - 2025 120 70 = 2.93 [0.14; 60.07] 0.4863
raab - 2024 103 66 — 1.71 [0.47; 6.21] 0.4158
Random effects model 821 915 P 0.56 [0.30; 1.04] 0.0649

[ I I |

0.01 0.1 1 10 100
two stage one stage
Risk ratio (one stage vs.two stage )

Heterogeneity: I° = 22.2%, 1> = 0.2223, p = 0.2257

Fig. 8 Forest plot of operation conversion rate
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one stage  two stage

Study Events N Events N
ElGeidie-2011 0 98 1100
Tzovaras-2012 3 50 1 49
Garbarini-2017 2 143 4 106
Passi-2017 5 37 10 177
Jiang-2019 0 22 0 29
Qian-2019 1123 1137
Gerosa - 2024 1 105 0 85
percario - 2025 1120 0 70
raab - 2024 1 103 0 66
Random effects model 801 819

Heterogeneity: /% = 0.0%, * = 0.0868, p = 0.7754

Fig. 9 Forest plot of bile leak

Risk Ratio
=
L]
|
i

I |

01 0512 10

two stage

one stage

RR 95% Cl

0.34 [0.01; 8.25]
2.94 [0.32; 27.30]
0.37 [0.07; 1.99]
2.39 [0.87; 6.59]
1.31 [0.03; 63.58]
1.11 [0.07; 17.62]
2.43 [0.10; 58.93]
1.76 [0.07; 42.51]
1.93 [0.08; 46.62]

1.44 [0.68; 3.02]

Risk ratio (one stage vs.two stage )
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p-value

0.5074
0.3429
0.2465
0.0917
0.8912
0.9390
0.5849
0.7294
0.6864

0.3375



one stage two stage

Study N Mean SD N Mean SD Mean Difference MD 95% Cl p-value
ElGeidie-2011 91 1.30 0.7500 94 3.00 2.2500 | -1.70 [-2.18; -1.22] < 0.0001
Leila-2006 60 3.00 0.5000 60 6.00 1.5000 -3.00 [-3.40; -2.60] < 0.0001
Morino-2006 46 4.30 3.1000 45 8.00 5.5000 - -3.70 [-5.54; -1.86] < 0.0001
Muhammedoglu-2020 39 5.00 2.5000 43 7.00 3.5000 E 3 -2.00 [-3.31;-0.69] 0.0027
Rabago-2006 59 5.00 3.0000 64 8.00 5.0000 E 3 -3.00 [-4.44; -1.56] < 0.0001
Tzovaras-2012 50 4.00 4.2500 49 5.50 4.7500 i -1.50 [-3.28; 0.28] 0.0980
LIU-2017 32 7.50 1.7000 31 10.60 2.5000 | -3.10 [-4.16; -2.04] < 0.0001
Muhammedoglu-2019 31 8.03 4.9700 25 9.92 4.0500 i -1.89 [-4.25; 0.47] 0.1169
Meyer-1999 30 4.60 0.7500 197 6.70 25.5000 —— -2.10 [-5.67; 1.47] 0.2491
Passi-2017 37 5.46 3.5000 177 7.15 4.9000 . -1.69 [-3.03;-0.35] 0.0134
Jiang-2019 22 9.30 2.1000 29 14.20 4.4000 i -4.90 [-6.73; -3.07] < 0.0001
Qian-2019 123 12.00 4.2500 137 18.00 6.5000 : 3 -6.00 [-7.32; -4.68] < 0.0001
Hu-2017 28 425 0.9300 24 3.62 0.9200 : 0.63 [ 0.13; 1.13] 0.0143
Garbarini-2017 143 7.00 14.5000 106 11.00 9.2500 —— -4.00 [-6.96; -1.04] 0.0080
Farid - 2024 218 2.00 1.5000 218 4.50 1.7500 -2.50 [-2.81;-2.19] < 0.0001
Gerosa - 2024 105 4.00 3.2500 85 6.00 2.0000 -2.00 [-2.75; -1.25] < 0.0001
Lascia - 2021 20 5.61 1.3500 20 16.71 5.2000 —— : -11.10 [-13.45; -8.75] < 0.0001
Lv - 2023 40 4.20 1.3000 42 8.20 1.9000 -4.00 [-4.70; -3.30] < 0.0001
mohamed - 2023 100 3.20 1.7000 120 6.30 6.2000 ] -3.10 [-4.26; -1.94] < 0.0001
percario - 2025 120 4.00 9.0000 70 10.00 8.2500 —— -6.00 [-8.52; -3.48] < 0.0001
Random effects model 1394 1636 < ; -3.23 [ -4.23; -2.23] < 0.0001

Heterogeneity: /2 = 93.3%, 1% = 4.5182, p < 0.0001 ! ! !
-10 -5 O 5 10
two stage one stage
Mean Difference (one stage vs.two stage)

Fig. 10 Forest plot of the length of hospital stay
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one stage two stage

Study Events N Events N
ElGeldie 2011 0 98 3 100
Gonzalez 2016 1 46 5 45
Morino 2006 0 46 6 45
Gerosa - 2024 1 105 10 85
Lascia - 2021 0 20 3 20
percario - 2025 4 120 3 70
Random effects model 435 365

Heterogeneity: /° = 0.0%, ° = 0.2894, p = 0.4846

Risk Ratio

0.01

T T

0.1 1 10
two stage one stage

I
100

RR

0.15
0.20
0.08
0.08
0.14
0.78

0.21

Risk ratio (one stage vs.two stage )

Fig. 11 Forest plot of postoperative second ERCP

16

95% ClI

[0.01; 2.79]
[0.02; 1.61]
[0.00; 1.30]
[0.01; 0.62]
[0.01; 2.59]
[0.18; 3.37]

[0.08; 0.58]

p-value

0.2007
0.1292
0.0750
0.0155
0.1883
0.7372

0.0026



one stage  two stage
Study Events N Events N
ElGeldie 2011 0 98 1100
Gonzalez 2016 0 99 6 101
Leila 2006 1 60 0 60
Morino 2006 0 46 7 45
Rabago 2006 0 59 2 64
Sahoo 2014 3 42 8 41
Tzovaras 2012 0 50 4 49
Muhammedoglu- 2019 0 31 2: 25
Lascia - 2021 1 20 6 20
mohamed - 2023 1 100 2 120
percario - 2025 0 120 2 70
raab - 2024 2 103 4 66
Random effects model 828 761
Heterogeneity: 2= 0.0%, 2= 0, p =0.8979

Risk Ratio RR

—_—— 0.34

= 0.08

= 3.00

= 0.07

—_—— 0.22

—— 0.37

= 0.1

= 0.16

£ 0.17

L 0.60

= 0.12

—— 0.32

| |’ | | 0.26
0.01 0.1 1 10 100

two stage one stage
Risk ratio (one stage vs.two stage )

Fig. 12 Forest plot of cannulation failure rate
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95% CI p-value

[0.01; 8.25] 0.5074
[0.00; 1.37] 0.0815
[0.12;72.19] 0.4984
[0.00; 1.11] 0.0590
[0.01; 4.42] 0.3205
[0.10; 1.28] 0.1166
[0.01; 1.97] 0.1334
[0.01; 3.22] 0.2328
[0.02; 1.26] 0.0828
[0.06; 6.52] 0.6747
[0.01; 2.40] 0.1641
[0.06; 1.70] 0.1813

[0.14; 0.51] < 0.0001



Omitted study

Omitting Gonzalez-2016
Omitting ElGeidie-2011
Omitting Lella-2006
Omitting Greca-2007
Omitting Morino-2006
Omitting Rabago-2006
Omitting Sahoo-2014
Omitting Tzovaras-2012
Omitting LIU-2017
Omitting Meyer-1999
Omitting Passi-2017
Omitting Jiang-2019
Omitting Qian-2019
Omitting Hu-2017
Omitting Garbarini-2017
Omitting Farid - 2024
Omitting Lascia - 2021
Omitting Lv - 2023
Omitting mohamed - 2023
Omitting percario - 2025
Omitting raab - 2024

Random effects model

Estimate (95% CI)

1.03[1.01; 1.04]
1.03 [1.01; 1.05]
1.03[1.01; 1.05]
1.02 [1.01; 1.04]
1.02 [1.01; 1.04]
1.03[1.01; 1.05]
1.02 [1.01; 1.04]
1.03[1.01; 1.04]
1.03[1.01; 1.05]
1.02 [1.01; 1.04]
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Fig. 13 Sensitivity analysis of the success rate of CBD clearance
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Fig. 14 Sensitivity analysis of Overall Complication Rate
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Fig. 15: Sensitivity analysis Postoperative pancreatitis
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one stage  two stage

Study Events N Events N Risk Ratio RR 95% Cl p-vaue
subgroup = rct ;

Gonzalez-2016 45 46 42 45 Ta— 1.05 [0.96; 1.15] 0.3015
ElGeidie-2011 89 91 90 94 I 1.02 [0.97; 1.08] 0.4281
Lella-2006 58 60 58 60 ; 1.00 [0.94; 1.07] 1.0000
Greca-2007 19 19 17 19 A 1.11 [0.96; 1.29] 0.1575
Morino-2006 44 46 36 45 — 1.20 [1.02; 1.40] 0.0272
Rabago-2006 52 59 62 64 —e— 0.91 [0.82;1.01] 0.0732
Sahoo-2014 38 42 29 4 1.28 [1.03; 1.59] 0.0283
Tzovaras-2012 47 50 44 49 —t—— 1.05 [0.93; 1.18] 0.4454
LIU-2017 31 32 30 31 —— 1.00 [0.92; 1.09] 0.9818
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Hu-2017 25 28 23 24 : 0.93 [0.80; 1.09] 0.3648
Garbarini-2017 142 143 93 106 1.13 [1.05; 1.22] 0.0008
Farid - 2024 217 218 215 218 1.01 [0.99; 1.03] 0.3156
Lascia - 2021 20 20 14 20 1.41 [1.07; 1.87] 0.0148
Lv - 2023 40 40 41 42 1.02 [0.98; 1.07] 0.3173
mohamed - 2023 97 100 115 120 1.01 [0.96; 1.06] 0.6406
percario - 2025 116 120 65 70 1.04 [0.97;1.12] 0.2802
raab - 2024 96 103 59 66 1.04 [0.95; 1.15] 0.4044
Random effects model 984 1132 1.03 [1.01; 1.05]
Heterogeneity: /> = 45.4%, t° = 0.0003, p = 0.0435
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Heterogeneity: /° = 43.1%, t° = 0.0002, p = 0.0193
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Fig. S18: Sub-grouping according to study design, CBD clearance.
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Fig. S19 sub-grouping according to study design, Length of
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Fig. S20: Sub-grouping according to study design, Operation

Conversion Rate.

26



two stage

Risk Ratio

one stage
Study Events N Events
subgroup = rct
Gonzale-2016 0 46
ElGeldie-2011 4 98
Lella-2006 2 60
Morino-2006 3 46
Rabago-2006 5 59
Tzvorras-2012 7 50
LU-2017 T 32
Random effects model 391

Heterogeneity: /> = 4.9%, ©° = < 0.0001, p = 0.3892

subgroup = retrospective

Meyer-1999 0
Garbarini-2017 15
Jiang-2019 4
Qian-2019 4
Farid - 2024 14
Gerosa - 2024 45
Lascia - 2021 1
Lv - 2023 1
percario - 2025 18

Random effects model

30
143
22
123
218
105
20
40
120
821

29
26
3
25
36
29
7
9
21

Heterogeneity: /2 = 75.4%, 1° = 0.4351, p < 0.0001

Random effects model

1212

Heterogeneity: /% = 61.4%, 1° = 0.2313, p = 0.0007

Test for subgroup differences: xf =0.97, df = 1 (p = 0.3244)0.01

394

203
106
29
137
218
85
20
42
70
910

1304

one stage two stage

°
-
—ri—
—m—
. N
[ ]
_._.
—_—
L J
<@
<®
[ | I |
0.1 1 10

100

RR 95% Cl p-vaue

0.0750
0.5406
0.0715
0.6733
0.0355
0.7962
0.0263

0.08
0.68
0.25
0.73
0.36

[0.00;
[0.20;
[0.06;
[0.17;
[0.14;
1.14 [0.41; 3.16]
0.66 [0.46; 0.95]
0.62 [0.46; 0.83]

1.30]
2.34]
1.13]
3.09]
0.93]

0.11
0.43
1.76
0.18
0.39
1.26
0.14

0.1229
0.0043
0.4267
0.0010
0.0016
0.2256
0.0567
0.0371
0.0146

[0.01;
[0.24;
[0.44;
[0.06;
[0.22;
[0.87;
[0.02;
0.12 [0.02; 0.88]
0.50 [0.29; 0.87]
0.45 [0.25; 0.78]

1.80]
0.77)
7.06]
0.50]
0.70]
1.82]
1.06]

0.51 [0.36; 0.72]

Risk ratio ( Overall_Complication_Rate)

Fig. S21: Sub-grouping according to study design: Overall

Complication Rate
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Jiang-2019 4 22 3 29 1.76 [0.44; 7.06] 0.4267
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Gerosa - 2024 8 105 9 85 - 0.72 [0.29; 1.78] 0.4777
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Fig. S22: Sub-grouping according to study design post-operative
pancreatitis.
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