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Key words

laparoscopic cholecystectomy is more beneficial for patients with benign gallbladder diseases has not been
achieved so far and also, there are no large-scale multi-center studies on that available. This study was conducted to
evaluated the clinical efficacy and safety of using 3D and 2D laparoscopy in cholecystectomy by Meta-analysis, so
as to provide treatment options for benign gallbladder lesions.

Methods: The Chinese and English databases were searched systematically, and the studies comparing the clinical
efficacy of 3D and 2D laparoscopic cholecystectomy were screened according to the inclusion and exclusion
criteria. The search time was up to March 2020. After the methodological quality evaluation and data extraction of
the included studies, Meta-analysis was performed using RevMan 5.3 software.

Results: Finally, 11 studies were included, comprising 7 randomized controlled studies (RCT) and 4 retrospective
studies, involving a total of 980 patients, with 438 cases in the 3D group and 542 cases in the 2D group. The results
of Meta-analysis showed that in 3D group compared with the 2D group, the operative time (MD=-8.64, 95% CI=
~12.87 —4.42, P=0.000 1) and intraoperative blood loss (MD=-13.82, 95% CI=-19.98 -7.65, P=0.000 1), and the
incidence of intraoperative complications (OR=0.52, 95% CI=0.32 0.83, P=0.006) were significantly reduced; in
overall analysis, the length of hospital stay in 3D group was shorter than that in 2D group (MD=-0.13, 95% CI=
-0.25-0.02, P=0.02), but in subgroup analysis of RCT and retrospective studies, there was no statistical difference
in the length of hospital stay between the two groups (MD=-0.12, 95% CI=-0.24 0.01, P=0.06; MD=-0.20,
95% CI=-0.45 0.0S, P=0.12); there were no significant differences in terms of open conversion rates (OR=0.74,
95% CI=0.30 1.79, P=0.50) and the incidence rates of postoperative complications (OR=0.67, 95% CI=0.35 1.28,
P=0.23) between the two groups.

Conclusion: The clinical efficacy and safety of 3D laparoscopy are better than those of 2D laparoscopy in
cholecystectomy, which is worthy of clinical promotion and application. However, this conclusion still needs to be
verified by large-scale multi-center, randomized, controlled studies.

Cholecystectomy, Laparoscopic; Imaging, Three-Dimensional; Meta-Analysis
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Table 1 General characteristics of the included studies

Ve SAFy EER el A5 BEARE (B) AR () MR (BT %) I E =g
Hanna, %5 1 1998 B RCT 3D 30 58 (30~77) 7/23 1)2)5)6)
2D 30 52 (27~87) 8/22
Bilgen, % "12013 +HH RCT 3D 11 53 0/11
2D 11 54 1/10 1)2)5)6)
Sahu, %5 " 2014 21555 [al Ja AT 3D 8 49.7 2/6 1)2)5)6)
2D 29 44.2 7/22
Curro, 25 12015 =i RCT 3D 40 56 (32~71) 7/28 1)2)5)6)
2D 40 50 (28~70) 9/26
Tung, %5 " 2015 B RIS 3D 5 . .
ung ff ':Plﬂﬁl% IE”—J ﬁﬁn D . ﬂiﬂifﬁ: **&lﬁ_‘ 1)2)6)
7, & 1016 ] [ A A 3D 46 59+ 11 28/18
2D 43 5712 28/15 12)3)4)9)6)
gl | 2192018 ] [F] R it 5 3D 35 533+6.7 .
’ =}
2D 121 531265 AfE - 1)2)3)4)5)
A [17] e
Schwa, % "12020 i ] RCT 3D 50 5116 9/41 2)5)6)
2D 51 53+ 14 16/35
Xk | 4 12019 S alEs| RCT 3D 60 474 +7.1 37/23
2D 60 478 +6.1 39/21 1)2)3)4)5)6)
SRk, 45 112019 [ RCT 3D 48 482 +52 12/36
2D 48 47.9+49 14/34 D2)534)3)6)
Koppatz, % *72019 o5 RCT 3D 105 48.5 .
D 104 49 FARil 1)2)3)5)6)

T 1) FARRIE 2) IR LER; 3) Rk, 4) AEBERfE; 5) RPIERIE;: 6) REIFAIE
Note: 1) Operative time; 2) Open conversion rate; 3) Intraoperative blood loss; 4) Length of hospital stay; S) Intraoperative complications;

6) Postoperative complications

#2 A RCT WREFMHE
Table2 Quality assessment of the included RCTs

, Hik SERERSE BERRENGE HA R

i WAL RIRE Ces e GOmWEE  WGREIUKAD) BBAE KK
Hanna, % 1 1998 THEHLREAL AR 15 & & 5 N2
Bilgen, % "12013 THEHLREL FNE w e = 5 UNES
Curro, 25 12015 TEHLBENL NS & w B w5 NS
Schwa, 25 "2020  HEHLEEHL  BEHEE 2 75 = 75 FNES
Xk, 2182019 REMIEL L A & N = Fn VNES
IR, & 12019 At NG5S & & = & ZNES
Koppat, %5 212019 Rt b LB EEMEE S w = w NG5S

*®3 MAEBERARBIRETN R

Table 3 Quality assessment of the included retrospective studies

. PP iPFuEs T Lo 25 R A At

1 2 3 4 5 6 7 8 (4)
Sahu, 25 2014 * * * * * * * — 7
Tung, %5 " 2015 * * * * * * * — 7
BT, 412016 * * * * * * * * * 9
gz | 212018 * * * * * * * 7

TE: %R 170 1 BB IIRICERYE; 2 MARREEIIRESE; 3 N REEINERE; 4 WWTTER AT M G EWER A2 )5
FFs 5 RFET RIS ARIBASI AT AT Fetk s 6 NEREPFRPrr s 7 BV RS s 8 S RETI Y e Bk

Note: One asterisk standing for 1 score; 1 representing the representativeness of the exposed cohort; 2 representing the selection of
nonexposed cohort; 3 representing the determination of the exposure factors; 4 representing no outcome events requiring observation from the
beginning of the study; S representing comparability across cohorts based on the design or analysis; 6 representing the assessment of the outcome

events; 7 representing enough follow-up time; 8 representing the integrity of blinded follow-up examinations
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221 FARE 1R "HRE T FEAR
B[], 4% R 0 6] A7 78 B & = i % ( P<0.000 01,

I'=91% ), R HBEHLBN AL, Meta 50 T 25 5 R
3D A F ARWHE] 2D 410 B 45 %5 ( MD=-8.64,

95% CI=-12.87~-4.42, P=0.000 1) . I #H 4> ¥r

iR Wk, fERCTHIF Y, S 2D A E, 3DAH
T R mf [ 45 5 (MD=-6.49, 95% CI=-12.81~
-0.16, P=0.04 ) ; 7ERIEHVG T, 52D 4,
3D 4 F R HF A B W 46 % ( MD=-12.54, 95% Cl=
-14.67~-10.41, P<0.00001) (& 2) .

3D 4 2D 4 Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI IV, Random, 95% CI
RCTS
Hanna, % 7! 51.7 55 30 527 6.7 30 10.8 -1.00[-4.10, 2.10] 1
Bilgen, %5 1" 206 56 11 30 6 11 9.9  -9.40[-14.25, -4.55] .
Currd, % 1 43 76 40 50 125 40 101 -7.00([-11.53, -2.47] e
Rk, 21 1322 76.4 48 1565 893 48 1.4 -24.30[-57.55,8.95] 4
Schwa, 45 "7 202 9.1 50 23.1 105 51 10.4 -2.90[-6.73, 0.93] .
Xk | 4 4131 46 60 572 62 60 112 -15.89[-17.84,-13.94] -
Koppatz, 45 1*! 49 193 105 48 158 104  10.0 1.00 [-3.78, 5.78] —
Subtotal (95% CI) 344 344 638  —6.49 [-12.81,-0.16] g
Heterogeneity: Tau’=60.36; Chi’=101.47, df=6 (P<0.000 01); '=94%
Test for overall effect: Z=2.01 (P=0.04)
B R 5T
Sahu, % " 40 7.4 8 54 10.6 29 9.0 -14.00[-20.42, -7.58] _
Tung, 5 " 358 5.6 5 446 87 5 75 -8.80[-17.87,0.27] S
B, A 505 152 46 654 18.1 43 8.7 -14.90[-21.87,-7.93] _
figaldl , 451 395 64 35 518 72 121 110 -1230[-14.78, -9.82] -
Subtotal (95% CI) 94 198 362 -12.54 [-14.67,-10.41] L
Heterogeneity: Tau’=0.00; Chi’=1.33, df=3 (P=0.72); '=0%
Test for overall effect: Z=11.52 (P<0.000 01)
Total (95% CI) 438 542 100.0  -8.64 [-12.87,-4.42] <
Heterogeneity: Tau’=40.64; Chi*=110.02, df=10 (P<0.000 01); ’=91% — —
Test for overall effect: Z=4.01 (P=0.000 1) =20 -10 0 10 20
3D 4 2D 4

Test for subgroup differences: Chi’=3.16, df=1 (P=0.08); '=68.3%

B2 FARELEE

Figure2 Comparison of operative times

222 RykbE ST ERGE TR
Pt , FFSEEAFAE B 5 (P<0.000 01,
I'=93% ) , RFBEHLRN AR, Meta 23 BT 45 1
N, 3D 4R R i s He 2D 41 B B s /> ( MD=
-13.82, 95% CI=-19.98~-7.65, P=0.000 1).
WA &5 R B ox, fE RCTWFZEh, 52D 4t
B, 3D 4R Ak i i B > (MD=-16.72,
95%CI=-24.61~-8.82, P<0.000 1) , 7 [a]Jii 14 &
s, 52D A, 3D 4 AR Pk & B >
(MD=-11.15, 95% CI=—13.02~-9.29, P<0.000 01 )
(K 3) .

2.2.3 FEHIFMEAAEFE 10 Wz TR
SERNEL LR 53 - I e e SN 1 S 151 B v R i
(P=0.91, I’=0% ) , RME @R, 25558
N, 3D 45 2D A IR IE kAR R I TE G T2
% 5 (OR=0.74, 95%CI=0.30~1.79, P=0.50), I
W4 R B s, 7E RCTHFSEH, 3D 4 5 2D 4

© WA )T i [ & F I F 2P H

TR EE R LG i 2% 22 % (OR=0.84,
95% CI=0.26~2.70, P=0.77) , 7E[HlJE¥:HF5E T,
3D 2D A I K AR TSIt 2 2 7
( OR=0.62, 95% CI=0.16~2.45, P=0.50) (K 4) .
224 RP¥HFALE 104N EGE
TR IR R GE KA E, & BT TE) JC WY R
(P=0.64, I'=0% ) , RFEZEHN A, Meta 53
Mras R woR, 52D AM ik, 3D AR F I L AE
% I > (OR=0.52, 95% CI=0.32~0.83,
P=0.006). W4l Hras R W, 78 RCT W5,
52D @A b, 3D 4l AR dhoIf & 5E kAR SR D
( OR=0.53, 95% CI=0.33~0.87, P=0.01), 7E
] Ji M 9F 5% Fh . 2D 205 3D ZH R v R OE R AR
I 4 it % % % (OR=0.37, 95%CI=0.06~2.16,
P=0.27) (KEl5) .

225 REHFLZ#E 1IAPRD"HRE TR
J& IF KRE, £ WF5E A G B 5O M (P=0.85,
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P=0%) , R U R, G387 45 R BoR, A JG It K AE KB R GGFF % R (OR=0.61,

DA E2DHRFIHRIERERERITHER 95% CI=0.29~1.28,

P=0.19), 7 [l Jii ¥ AfF 58

( OR=0.67, 95% CI=0.35~1.28, P=0.23) . i 4 3BDAH G 2D UARJFIFRIER AR LG T2 R7
AT R BN, ERCTHFR S, 3D4 5 2D 4 ( OR=0.90, 95% CI=0.24~3.40, P=0.88) (K 6) .

3D 4 2D 4 Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
RCTS
Koppatz, %5 ) 48133 105 119 609 104 1338 ~7.10[-19.08, 4.88] —
ik, a1 356354 48 559 44.1 48 9.8  -20.30[-36.30, -4.30] S
Xk | A1 312 3.7 60 51 34 60 285 -19.80[-21.07,-18.53] L
Subtotal (95% CI) 213 212 521 -16.72 [-24.61, —8.82] &
Helerogeneity: Tau’=27.61; Chi’= 4.28, df=2 (P=0.12); I'=53%
Test for overall effect: Z=4.15 (P<0.000 1)
51 i A 32
B, dg 34113.6 46 445223 43 198 -10.40[-18.14, -2.66] —
figete , 4 10 215 47 35 327 63 121 281 -11.20[-13.12,-9.28] =
Subtotal (95% CI) 81 164 479 -11.15[-13.02,-9.29] +
Heterogeneity: Tau’=0.00; Chi’=0.04, df=1 (P=0.84); ’=0%
Test for overall effect: Z=11.73 (P<0.000 01)
Total (95% CI) 294 376  100.0 —13.82 [-19.98,-7.65] <
Heterogeneity: Tau’=34.27; Chi’=59.28, df=4 (P<0.000 01); ’=93% : } : :
Test for overall effect: Z=4.39 (P=0.000 1) =50 =25 0 25 50
Test for subgroup differences: Chi’=1.81, df=1 (P=0.08); I'=44.7% 3D 4 2D 4
B3 ARekm=tbE
Figure 3 Comparison of intraoperative blood loss

3D A 2D 4 Weight Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events  Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
RCTS
Hanna, 4 0 30 0 30 Not estimable
Bilgen, i 0 11 0 11 Not estimable
Curr0, % 1 0 40 0 40 Not estimable
Koppatz, %5 1! 1 105 0 104 43 3.00[0.12, 74.49]
Rk, A1 3 48 5 48 40.4 0.57[0.13, 2.55] —
Schwa, 2 "7 1 50 1 51 8.4 1.02[0.06, 16.77]
Subtotal (95% CI) 284 284 53.1 0.84 [0.26, 2.70] e
Total events 5 6
Heterogeneity: Chi’=0.87, df=2 (P=0.65); '=0%
Test for overall effect: Z=0.29 (P=0.77)
B E 35
Sahu, % " 0 8 0 29 Not estimable
Tung, % " 0 5 0 5 Not estimable
i e 3 48 4 43 33.3 0.68 [0.14, 3.23] —
fifgte | 4 00 0 35 3 121 13.6 0.48 [0.02, 9.45]
Subtotal (95% CI) 94 198 46.9 0.62 [0.16, 2.45] il
Total events 7
Heterogeneity: Chi’=0.04, df=1 (P=0.84); I'=0%
Test for overall effect: Z=0.68 (P=0.50)
Total (95% CI) 378 482 100.0 0.74 [0.30, 1.79] -
Total events 8 13
Heterogeneity: Chi’=0.99, df=4 (P=0.91); '=0% } } } !
Test for overall effect: Z=0.68 (P=0.50) 0.001 0.1 1 10 1000
Test for subgroup differences: Chi’=0.11, df=1 (P=0.74); '=0% 3D 41 2D 41

B4 hEFERZERLEER

Figure 4 Comparison of open conversion rates

© WA )T i [ & F I F 2P H

http://www.zpwz.net



942 B E A RS 5529 £

3D & 2D 4 Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events  Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
RCTS
Hanna, % P! 6 30 6 30 9.6 1.00[0.28, 3.54] —
Bilgen, % 1" 0 11 0 11 Not estimable
Currd, %5 11 3 40 7 40 13.0 0.38 [0.09, 1.60]
Xk, A 0 60 6 60 12.9 0.07 [0.00, 1.26] 4 -
Schwa, 2 ' 11 50 20 51 31.0 0.44[0.18, 1.05] —a—
ik, 451 0 48 1 48 3.0 0.33[0.01, 8.22]
Koppatz, %5 *! 10 105 11 104 20.1 0.89[0.36, 2.20] —a—
Subtotal (95% CI) 344 344 89.6 0.53 [0.33, 0.87] W
Total events 30 51

Heterogeneity: Chi’=4.58, df=5 (P=0.47); '=0%
Test for overall effect: Z=2.50 (P=0.01)

51 i A 32

Sahu, &5 u2l 0 8 0 29 Not estimable
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Figure 6 Comparison of postoperative complications
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