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Meta-analysis of the perioperative safety of endoscopic gallbladder-
preserving cholecystolithotomy and laparoscopic cholecystectomy
for cholecystolithiasis*

Liu Fei, Luo Lan, Pan Junjiang
[Department of General Surgery, the Second People’s Hospital of Yibin (Yibin Branch of West China
Hospital of Sichuan University), Yibin, Sichuan 644000, China]

Abstract: Objective To systematically review the efficacy and safety of endoscopic gallbladder-preserving
cholecystolithotomy (EGPC) and laparoscopic cholecystectomy (LC) in treatment of simple cholecystolithiasis.
Methods The databases of CNKI, Wanfang, VIP, PubMed, Embase, Web of Science and The Cochrane Library
database from January 2000 to June 2022 were searched by computer. Randomized controlled trials (RCT) of EGPC
and LC for the treatment of gallstones were collected. The search language was limited to Chinese and English. After
screening, data extraction and quality evaluation of the obtained literature, RevMan 5.4 software was used for
statistical analysis. Results Twenty-two Chinese literatures were included in this study, with a total of 1 888 cases.
Compared with the LC group, the EGPC group had less intraoperative bleeding (MD =-12.88, 95%CI: -16.29~
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-9.47, P=0.000) and earlier postoperative anal exhaust time (MD = -6.05. 95%CI: -8.17 ~ -3.93, P =0.000), earlier
time to get out of bed after operation (MD =-4.76, 95%CI. -5.89 ~-3.62, P=0.000), and lower incidence of
postoperative complications (0}? =0.25, 95%CI: 0.17 ~0.36, P =0.000). There were not significantly different in
the operation time (MD=1.79, 95%CI: -5.02~8.59, P=0.610), and hospital stay (MD =-0.68, 95%CI:

-1.48 ~0.12, P=0.100). Conclusion EGPC has a certain clinical value for patients who meet the indications for

gallstone preservation. However, due to the low quality of the included literatures, our conclusion is not enough to

support EGPC in the treatment of simple cholecystolithiasis than LC, and high quality is needed in the future. The

RCT study is further validated.

Keywords: choledochoscope; laparoscopy; cholecystolithiasis; gallbladder-preserving cholecystolithotomy;

cholecystectomy; Meta-analysis
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Table 1 General characteristics of the included literatures

AR5 PRI ()11 FEA /)
= I ]
EGPC 4] LC4 EGPC 4 LC4 EGPCZH LC4

[zt 20194 22 ~177 24 ~77 34/26 33/27 60 60
XA IER! 20154 48.13+8.28 49.05+8.03 24/11 20/13 35 33
A5 AR 20194 48.17+3.86 47.64+4.25 24/16 23/17 40 40
ZEml 20184F 44.38+3.42 44.42+3.36 18/35 19/34 53 53
dirEEE" 20224 44.03+1.42 43.45+1.35 24/19 23/20 43 43
TLIER 20164 39.6+13.4 40.5+12.8 24/14 22/16 38 38
i 20184F 61~75 61~75 19/19 19/19 38 38
Rzt 20184F 40.3+3.7 40.5+3.8 9/6 8/7 15 15
piNAN A 20184F 42.35+5.29 42.13+5.87 30/25 28/27 55 55
M AL 20184 20 ~ 57 20~ 56 18/28 19/27 46 46
T 2016 4 48.13+3.28 48.103.26 28/12 29/11 40 40
e 2015 4F 65.5610.19 66.13+10.23 27121 22/19 48 41
SRR 2016 4F 49.2+9.2 48.6+9.6 22/38 24/36 60 60
ey 20224 52.04+3.21 52.09+3.29 1713 16/14 30 30
fafAH M 2021 4F 40.11+6.94 38.94+6.73 23/19 25/16 42 41
A 20224F 50.37+2.68 50.4122.63 19/15 20/14 34 34
JERE 2016 4F 52.10+2.39 52.34+2.53 22/38 24/36 60 60
FLPRTE! 2021 4 47.29+6.18 47.71+6.39 29/27 30/26 56 56
Zygea 20174F 23 ~71 24 ~70 20/27 19/28 47 47
I 2021 4F 41.28+7.08 41.5627.16 11/15 10/14 26 24
X Jal4s 2021 4 47.72+4.38 47.68+4.53 18/17 19/16 35 35
B 2021 4F 49.35£11.07 47.59+10.21 27/22 29/20 49 49
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Fig.2 Bias risk assessment
BGRC LC Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random. 95% CI
AEEIE2015 414 50 35 4458 528 33 5.3% -318 [-5.63,-0.73] 20149 -
SR 2014 5223 678 48 3435 536 41 53% 17881536, 2040 2014 -
BREER 2016 425 85 G0 553 76 B0 53% -12.80[1588%,-9.77 2016 -
H=3 2016 £32 B9 38 485 105 38 53%  1470[071,1869] 2016 -
22017 B532 1.88 47 4677 196 47 A3%  18455[17.77,19.33] 2017 -
Siheg2018 5224 BT 38 3436 535 38 53% 17881514, 2062] 2018 -
HF =018 1.2 103 14 387 9.8 14 5.1% 280469 969 2018 1T
FRR3L2018 4134 1287 46 3967 1221 46 52% 1.67 [3.46, 6.80] 2018 T
TRETHE2018 4532 698 55 6632 895 55 53% -11.00[-14.00,-8.000 2018 -
RE2019 482 53 60 41.2 58 4]} 53% T.00([5.01,8.99] 2019 -
k2019 4137 436 40 5749 511 40 53% -1612[-18.20,-14.04] 2019 -
e Eg 2021 50,04 1039 35 4014 1026 L} 5.2% 9.90([5.06 14.74] 2021 -
{a3EAR2021 5216 B.37 42 3017 469 41 53% 21991959 2439] 2021 -
2021 4226 B.O05 56 3321 551 GB 53% 9.05[6.91,11.19 2021 -
= 20 51.35 1284 26 4765 124 24 51% 370324, 1064] 20 T
FE2021 5233 4149 49 9529 941 49 5.3% -4296[-4584,-4008] 2021 -
HereE2022 56,28 1256 30 6319 1243 30 5.1% -6.91 [-13.23,-0.59] 2022 -
SEE022 4766 2149 43 4685 224 43 5.3% 0.81[013,1.78] 2022
HEF022 4009 694 34 3897 714 34 53% 112223, 447 2022 T
Total (95% CI) 797 785 100.0% 1.79 [-5.02, 8.59] ?
Heterageneity: Tau®= 225.27; Chi®= 334449, df= 18 (P = 0.00001); F= 99% I I ! I I
] -50 -25 i 25 a0

Testfor overall effect Z=0.51 (P = 0.61) ECRC LG
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Fig.3 Forest plot of comparison of operation time between the two groups
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BGPC LC Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random. 95% CI
WEARE2015 9.87 367 35 4027 T.T4 33 5.0% -4070[-43.61,-37.79] 2014 -
FERE2016 1215 227 B0 4358 743 B0 81% -31.43[-33.40,-29.46] 2016 -
BE 2016 8.3 27 38 g 3.2 38 8.1% 0.30 [-1.03,1.63] 2016 T
ERMEr 2016 308 1045 B0 a0a 104 B0 4.9% -2000[-23.76,-16.24] 2018 -
I#RE2016 1589 4575 40 1728 514 40 5.0% -1.39 F3.78,1.001 2016 -
ZEp201 7 21.07 165 47 2649 132 47 5.2% -5.42 [[6.02,-4.82] 2017 -
= F2018 1554 226 53 3008 662 a3 1% -1454[-16.42,-1266] 2018 -
MAARHL2018 632 3.08 46 874 4 46 51% -242[-3.95,-089] 2018 -
FREIHE2018 2832 3N 55 3621 B.M a5 51% -1089[12.74,-9.04] 2018 -
. =2018 158 41 154 186 6.2 14 4.9% -2.80 [-6.56, 0.96] 2018 ]
FRmE2019 1482 241 40 3624 344 40 51% -21.42[-22.74,-2010] 2019 -
PRE2019 302 5.3 60 311 48 Lall] 5.1% -0.80 [2.71,081] 2014 N
ZFEH| 2021 1663 671 26 3312 464 24 48% -16.49[-20.80,-12.18] 2021 -
FE2021 4023 1011 49 696 1327 49 4.7% -29.37 [34.04,-2470] 2021 I
HelELEE 2021 3863 7.A7 35 B262 1243 H] 47% -23499[28.81,-19.17] 2021 I
{a[tABA2021 1024 233 42 11.08 304 41 51% -0.84 [-2.01,0.33] 2021 N
FiEF2021 a8 1.29 56 1441 216 a6 51% -5.61 [-6.27,-4.99] 2021 -
MERER022 1512 693 34 3859 688 34 4.9% -2347[-26.749,-20149] 2022 -
2022 15.46 537 30 2003 565 30 5.0% -4.57 [-7.36,-1.78] 2022 -
LHEER022 21.88 1.42 43 2661  1.28 43 5.2% -5.03 [5.60,-4.46] 2022 -
Total (95% CI) 864 859 100.0% -12.88[-16.29, -9.47] ‘
== | ChiF= = < F= t f } t

e 300K o= 8L =190 000000, P T N PR T

’ ’ ’ EGFC LT

B4 MAZBEATHMBILRHFRME
Fig.4 Forest plot of comparison of intraoperative blood loss between the two groups
EGRC LC Mean Difference Mean Difference
_Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% Cl

ok 2015 2368 761 48 3483 912 41 59% -11.15[F1468 -762] 20145 -
EFXRE6 364 022 60 356 0.34 60 7.0% 0.08 [-0.02, 018 2016
BIEEET 2016 95 35 GO0 205 65 60 GT7% -11.00[12.87,-913] 2016 —_—
ImE2016 1469 245 40 1516 3.14 40 6.9% -0.47 [-1.70, 0.76] 2016 -
2017 1017 1.54 47 1544 138 47 7.0% -5.27 [-5.84 -470) 2017 -
ZE=FI018 1048 2.26 53 2039 336 a3 6.9% -9.91 [-11.00,-8.82] 2018 -
M RF3L 2018 1527 266 46 2417 423 46 68%  -8.90[10.33,-7.47] 2018 —
#2018 2326 365 a5 3627 4.1 a5 6.8% -13.01[14.48 -11.54] 2018 -
EB2018 7369 7.6 39 3484 911 38 A58% -11.15[1492,-7.38 2018 ————
k2019 1288 281 40 2018 317 40 6.9% -7.88 [-8.89 -6.27] 2019 -
PE=2018 143 25 6O 192 318 60 6.9% -4.90 [-6.05,-3.75] 2019 -
FliREE2021 1802 401 56 2391 416 56 G.8% -5.89 [-7.40,-4.38] 2021 -
ZEE|2021 16.49 7.36 26 17587 B35 24 a8.7% -1.08 [-4.88 272 2021 - 1
SEEEIO22 2088 115 43 2107 1.1 43 T.0% -0.09 [0.59, 0.41] 2022 T
HrAEz022 2237 246 30 2401 238 0 6.9% -1.64 [2.86,-0.42] 2022 -
Total (95% Cl) 702 693 100.0% _6.05 [-8.17, -3.93] -
Heterogeneity: Tau®= 16.57; Chi*= 1496.08, df= 14 (P = 0.00001); F= 99% R ) A
Testfor overall effect; 2= 5.60 (P = 0.00001) EORC LC

E5 WMEBERFALIHSE E LR FWE

Fig.5 Forest plot of comparison of anal exhaust time between the two groups after operation
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EGFC LC Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year I\, Random, 95% CI
AR E 2015 426 179 35 563 182 33 54% -137[223,-041] 2015 -
R 2015 395 114 48 468 137 41 S56%  -073[1.26,-0.200 2015 -
SPmEr 2016 32 12 B0 58 18 B0 &K% -2E0[315,-2.05) 2016 -
FEFE2016 10.7 034 60 1095 067 60 &57% -025[044, -006 2016 b
&6 42 12 38 39 13 38 46% 0.30 [0.26,0.86) 2016 T
ZEE2017 B71 12 47 87 1M 47 5E% -1899[248,-1.500 2017 -
FiTdE2018 803 062 A5 H02 D45 A5 &5T% 301 281,321 2018 "
ERE2018 396 113 38 469 136 38 S6%  -073[1.29,-017]) 2018 -
F =208 65 13 18 E& 14 15  &53%  -010[F1.07 0.87] 2018 T
BARHL 2018 TES 145 46 719 246 46 54% 0491034, 1.32] 2018 ™
Fikag2019 328 073 40 819 122 40 87%  -1.91[-2.35,-1.47] 2019 -
el sg2021 562 349 35 FH3 277 35 48%  -231[-3.79,-083] 2021 -
{aIRAR 2021 307 084 42 465 103 41 5T%  -188[-200,-1.16) 2021 =
JliFF2021 3457 055 A6 483 065 A6 57%  -1.26[-1.48-1.04] 2021 "
=31 2021 512 114 26 509 104 24 56% 003 057,063 2021 T
2022 417 076 30 502 073 30 &5T7% -085[1.23,-047]) 2022 -
TEB2022 TT11.02 43 823 177 43 86%  -0A82[1.13,009 2022 -
HEfE2022 454 049 34 46 058 34 5T7%  -006[0.32 0200 2022 h
Total (95% CI) 748 736 100.0% -0.68[-1.48,0.12] L
Heterageneity: Tau®= 2.90; Chi#= 1310.14, df= 17 (P = 0.00001); F= 93% l l l l
Testfor overall effect Z=1.66 (F=0.10) 10 8 0 5 10
EGFC LC
El6 MHEBE R IELENFARE
Fig.6 Forest plot of comparison of hospital stay between the two groups
EGFC LC Mean Difference Mean Difference
Study or Subgroup Mean SD_ Total Mean SD Total Weight I, Fixed, 95% Cl _Year M, Fixed, 95% CI
=t relinl 115 55 B0 165 6B5 B0 27.6% -500[7.15 -2.65] 2016 —-—
pFEZ014 211 37 B0 251 48 B0 54.8% -4.00[553,-247] 2018 ——
r-AE2022 10.26 546 30 17.02 528 30 17.4% -6.76[9.48 -404] 2022 —
Total (95% CI) 150 150 100.0% -4.76 [-5.89, -3.62] >
Heterogeneity Chif= 3.07, df= 2 (P=0.221 F= 35% o » é 1=D
Test for overall effect Z=8.21 {P = 0.00001) EGRC Lo
E7 MWAEBEARGTKESNEEEEFRKRE
Fig.7 Forest plot of comparison of postoperative ambulation time between the two groups
EGRC LC Odds Ratio Odds Ratio
Stuily or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
2hEES 2015 3 48 9 41 £.9%  0.24[0.06 095 2015 —
WEERIE 2015 3 34 10 33 7% 0.22[005 087 20145
ERFIE 3 60 14 B0 101%  017[0.05 0.64] 2016 e
EER20ME 2 38 g 38 6% 037 [007, 2.02] 2016 - 1
82016 240 340 2.2%  0.G5[010,4.11] 2016 —
F =218 4 14 3 14 1.7% 1.45([0.26,8.01] 2018 -1
F=F2018 3 a3 8 53 57%  0.34[0.08,1.35) 2018 —
HERFL2018 2 46 12 46 2.7% 013[003, 061 2018 e —
={h3g2018 2 38 8 38 a57% 0.21[0.04 1.068] 2018 |
FaaEz01a 2 40 4 40 29% 047 ([008, 278 2018 _
Br=2019 2 &0 9 B0 6.6%  0.20[0.04,0895 2013 e
FliE=2021 3 56 T 56 5.0% 040([010,1.62] 2021 - 1
FE2021 2 49 9 49 B£5%  0.19[0.04,0893] 2021 —
e EE2021 1 348 B 348 4 4% 014002 1.258] 2021 I
{aAARz021 1 4z g 41  B.0%  0.10[0.01,0.85 2021 e —
THEEINZ? 3 43 10 43 T.0% 0.25([0.06, 0.97] 2022 e
HEKEZ022 1 34 6 34  44%  0.14[0.021.25) 2022 r
ArFE2022 2 30 8 30 5 6% 0.20[004,1.02] 2022
Total (95% CI) 762 752 100.0% 0.25[0.17, 0.36] L
Total events 41 139
Heterogeneity: Ghif= 9.04, df= 17 (F = 0.94); F= 0% f f f f
Testfor overall effect 2= 7.46 (P = 0.00001) 0.005 01 EGPC1LC 1o 00

B8 MABREARFHEEREZLBEHRKE

Fig.8 Forest plot of comparison of postoperative complications rate between the two groups
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