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Efficacy and safety of laparoscopic cholecystectomy in treatment
of acute calculous cholecystitis at different timing within early
stage: a Meta-analysis
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(Department of General Surgery, the Affiliated Hospital, Jiangsu University, Zhenjiang, Jiangsu 212001, China)

Abstract Objective: To compare the efficacy and safety of laparoscopic cholecystectomy (LC) in treatment of acute
calculous cholecystitis (ACC) at different timing within early stage.
Methods: The literature of clinical studies comparing the efficacy and safety of LC at different timings for ACC
publically published before April 2017 was searched from national and international databases. Meta-analysis was
performed on some relevant clinical variables by using RevMan 5.3 software.

Results: Fifteen studies were included, involving 16 389 patients, of whom, 13 417 cases underwent LC within
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48 h after onset and 2 972 cases underwent LC within 48 to 72 h after onset. The results of Meta-analysis showed
that, the operative time (MD=-11.33,95% CI=-17.26--5.40, P=0.0002), intraoperative blood loss (MD=-24.60,
95% CI=-45.83--3.36, P=0.02), incidence of bile duct injury (OR=0.48, 95% CI=0.26 0.90, P=0.02) and open
conversion rate (OR=0.56, 95% CI=0.43-0.74, P<0.0001) were reduced in patients undergoing LC within 48 h compared
with those undergoing LC within 48 to 72 h. The differences in the length of hospital stay, overall incidence of
complications and the incidence of bile leakage, intestinal obstruction, postoperative intra-abdominal hemorrhage,
wound infection, abdominal infection, pulmonary infection and incisional hernia showed no statistical significance

between the two groups of patients (all P>0.05).

Conclusion: In ACC patients, LC has better efficacy and safety when performing within 48 h after onset.

Key words
CLC number: R657.4

Cholecystitis, Acute; Cholecystolithiasis; Cholecystectomy, Laparoscopic; Meta-Analysis

U JIE A 8 Ry T RE S A B 2E R A0 T AR 2R T
S B RH 2 JAE , S @ SRR R LAY — B e o
2)95% M B E GOt A A A, dRiaE!", AR
T3 N R B4 45 0 SRR R ik 10%, 79 05 JUAFE A
Rk 15%, 4451 By IH 9 20 RAE PR &
PEGEAPERREE R (acute calculous cholecystitis,
ACC) o XFTACCHF RIAE G- SF IR 7 AR B 2
Ja, AR PERMT0% 55 K MEE, Horh nE
FERH 24% , R 5 6%, KR 1B 1k& kI
MARAS b i e ) B0, AHEDIBR — B2 ACCH) %
BITHIE . BEE RSB R R R, TR EOR
AW HE T, ISR VIR AR (laparoscopic
cholecystectomy, LC) B NIEBIFACCH 8 4 Fr
HEPTS SRR T A CCR 5 A 0] T R AL Y 5 18
— PRI AFTE, BEAE R 00 R IF 58 A I R
SIS, XA )RR O BOR B i, R 2L
LREHVINRNRWATLCRZ &AM, HXTF
CHEITE CH T TER 2 N R A, AT
FETHA R K 548~72 hIELCTF AR M AL H] s 4
ARFFEIRY L ACCHE K B AE K48 hPy 9
LCIRYY o XFTACCHEE, g5l fH 4 % f kL
J . MBI dE, Wk A I R Eh 25 0 T I
S A i D20 2 R N 7 [ S S o =T
B RE DR BE 28 £L LA R KB ' T b R A D9 i 2
Zi BRI, DR R R AR A8
Ji 58 B A i o DR LSS [R] I [ 54T LC S e 4
FARBYT? Bz A, R B 305 H A I )
FBAI A EE AR50 MetaZy 7 09 5 ¥,
XA G ACCATLC T AR HLAY Il PR A58 17 R G2 Il
JiT, B TELEG ST ACC R INATLC Y F A I ) A,
Wl RS2 e g 2%

© WA )T i [ & F I F 2P H

1 RPSE

1.1 KRR

THAEMLKZR20174E4 A BiPubMed ., Embase
Cochrane Library . ™ [E ¥ P4 3¢5 %
(CNKT) . J3J7 Bdi e . 4 Kodls )2 (VIP)
ST R AN [ I HLL CIR JT A CCIF 8 S %
YER IR BESE . SR R . Svk
%, eSS A, WEREHEDRAR., BEST
ARANREBAL . FARBAL . AR WA P SOk
RiAMFE: Acute Cholecystitis, Laparoscopic
Cholecystectomy &G Cochrane Handbook
K WCE R S A d R 2SS R T, O R 98 SR
W25 CEREAT I REE R .
1.2 MNSHEBRARAE
1.2 giadrf (D) FFE3EH. AREFFEHA RN
AT L AR R B AL LC YR Y7 ACC I7F 3L & & &
(R SCHR, B BEALXT BROES:  m PRXT BRAFE S . BAA
WIS, TCie &R E 2, WF5E SCHk oy 4 SCSCHk,
A ON TR SCEEE S, (2) BFFEXS R BT A B 2
7 LC B ACC B35 M RAR RS S5 A BR . (3) 9
i AN [E AR HLE LB W AL 45 LA 48 h f2 72 h
N FBRA ] g (4) WA AR AR BARIE T UL
LIS bR (FARM ] . AR i AR B [
AEAE 0T . BRI . IR R ) Bk E R AR (8
IERAE R AR BRI . RS IE N . D) R
VN3 Ve SN B O ) R RTTES S
1.2.2 #Herkang (1) BETEXT G4 6 AR 45 4 P H 4
RGP E IR RAE M SCER; (2) AIEE T AR OR
FARE/N I T ARMEE TR ) 5 (3) AR/
T 10 B9 SCHR (4) R B2 AL L 8 23 A BOds ) SCRR

http://pw.amegroups.com



H8H IAY, F. FHARREEATE EFRERYIR ARG AR A I T R L AN Meta 247 1021

(5) T & 1 SCHk .
1.3 XHEfHiE S REIFM

Hi 2 24 A 35 0 57 i 3 4 A a8 A BHE B b oE 1Y
FIESCHE, MR HEILIEES SiTE
IF A PE B . AR IR A R R - KAE R SR
( Newcastle-Ottawa Scale, NOS) "SWEATSClknd i
T, EARETFR AREEEANAE (45 ) , dllml
eI B (243) Fgh Rsbr3 4 H (347)
W53 953, 6~953 F AT e BT i 1 SC &
1.4 HHERE

2 44 WF 28 & M S % g A SCER HE AT 4 S
B, BRI BT Y B PR 4 SR Ok 2 RURE G
s, fEAEr B, 5HAMAER S S84
Fo () — MR R, B—1EH. ERAM;
(2) WEFERRAE . DFFERETT . FEACE | WF ST X R 4R i
S K T i (3) 45 miEhs . EEER (T
B RS R R SG. H
e . HEITIE SR ) FMRE SR b (B & iE &%
FO B RGEBEN R YR
Y | il R G NI O A )
1.5 it abiE

K HRevMan 5. 3% #1751t 0. — 403k
FRLRH L (OR) EREIG I E,; HELE
BER AL 822 (MD) 1ERGIFgeit &, i fi
Gt IR 95% CI; SR x K 56 43 BT 45 BF 5% 1]
5 b, AR 2 SR BB S 25 KK (A
SEREEAN (P>0.1, IP<50% ) , WI2R [ G 55000 B
A AR 2 K (P<0.1, I°>50% ) , W

K FH BB ML 0 AR, I SR BRI 21 73 A RO
Pr, SHATREF= A SRR RN 5 P<0.058 2 5+
AGitE

2.1 XEk—RIERREXREITM

HE AR, PIPKRRE3 7785 Sk,
Zoid R E . R A S LA 1S
SCEESO D Ho rp SOk 125, BESCCHR3RS s 1458
S BRI, VR AT RE USRI AY . R AR
%16 389%, Hrf <48 h#l13 4174, 48~72 h4l
2 972, ARG SCER BT RN R R . HLAK
it A (L) o WA — 00 R K Sk i A
oL (1) .

WIKGFAS SCHik 3 778

| R R A HE B
(30280 £, B30 3489 5) -~

3530 55

v

WA SRR 248 5
(P 750, PEC1735)

> B R 229 7 |

v

SN ASCRK 19 55
(hic 164, 93035

> R4 |

v

F YA 15 7

(PIC12 5, W3R

1 I iy ik

Figure 1 Literature screening process
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Table 1 The basic characteristics and scores of the included studies

. FEARE (n) AR () .

fi RAAR <48 h 7 48~72 h 4 <48 h 41 48~72 h 4 G754 MO
Mgy, 45 0o 2015 68 33 53.6 51.8 =Lk 6
X[ e | Lk 117 2015 36 32 472 48.1 =1L 7
fHBZE, 208 2015 42 35 — — PafLik 6
e ifg 2013 74 69 44.9 45.1 =1l 6
Jp 1] 20 2011 118 106 43.8 44.6 =L 7
ok, &P 2015 40 32 — — =Lk 6
T 2016 50 75 — — =1L 6
e, L 2013 61 51 — — POl 6
TAs, 2P 2014 63 53 43.16 45.34 =fLi 7
e, 4> 2006 146 137 N/A — —fLi% 6
Tkgte, 4P 2012 49 41 57.4 57.8 PafLik 7
JE S, 42 2016 63 55 — — PUFLIE 6
Madan, %1 2002 14 11 — — N/A 7
Soffer, %5 ™I 2007 693 461 — — N/A 7
Blohm, %" 2016 11900 1781 — — N/A 6
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Mr/hNes, 209 2015 63 252 68 862 163 33 79% -23.20[-31.37,-15.03] ———
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Heterogeneity: Tau’=98.93; Chi’=162.84, df=11 (P<0.00001); ’=93%
Test for overall effect: Z=3.74 (P=0.0002)
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Figure2 Comparison of operative time and sensitivity analysis

© AR )T F 5 EANF AT http://pw.amegroups.com



e I, % FHTRER P RAT R E SRR AR ST SRS E R R Z LM Meta 247 1023

<48 h 42 48~72 h A Mean Difference Mean Difference
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Subtotal (95% CI) 595 537 67.3%  —12.62 [-20.69, —4.55] .

Heterogeneity: Tau’=98.93; Chi’=162.84, df=11 (P<0.00001); I’=93%
Test for overall effect: Z=3.74 (P=0.0002)

MmFLi%x
{2, %" 2015 379 193 42 471 218 35 1.6% -9.20 [-18.48, 0.09] _
mndE, 2552013 373 192 61 462 215 51 8.0% -8.90 [-16.52, -1.28] _
JAEE, %P 2016 36.82 17.35 63 4732 1926 55 83%  -10.50[-17.15,-3.85] _
TKkitE, 4 2012 384 93 49 447 11 41 8.8% -6.30[-10.56, —2.04] S
Subtotal (95% CI) 215 182 32.7%  -7.93 [-10.99, —4.86] -
Heterogeneity: Tau’=6.75; Chi’=17.63, df=10 (P=0.06); '=43%
Test for overall effect: Z=7.20 (P<0.000 01)
Total (95% CI) 810 719 100.0% 1133 [-17.26, —5.40] . """ . .
Heterogeneity: Tau’=98.93; Chi’=162.84. df=11 (P<0.000 01); ’'=93% ' ' ' '
Test for overall effect: Z=3.74 (P=0.0002) =20 -0 0 10 20
Test for subgroup differences: Chi=1.14, df=1 (P=0.29); =12.0% <48h#l  48-~72h 4l
B3 FABTEIEAS T
Figure 3 Subgroup analysis of operative time
<48 h 42 48~72h A Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Rep i =
FAS, % 2014 69.58 21.46 63 128.65 26.84 53 24.7% -59.07[-68.03, -50.11] —=—
RS By 2016 4836 2729 50 81.01 3822 75 24.1% -32.65[-44.14,-21.16] —a—
A pijnsy | 407 2015 504 124 36 538 112 32 254% —3.40[-9.01,2.21] =7
M/, 219 2015 213 54 68 262 66 33 258% —4.90 [-7.49, =2.31] =
Subtotal (95% CI) 217 193 100.0%  —24.60 [-45.83, -3.36] o
Heterogeneity: Tau’=453.67; Chi’=149.65, df=3 (P<0.000 01); ’=98%
Test for overall effect: Z=2.27 (P=0.02)
HERR g
FEEE 2016 48.36 2729 50 81.01 3822 75 27.1% -32.65[-44.14,-21.16] —
Ay, % 072015 504 124 36 538 112 32 351% —3.40[-9.01, 2.21] -
M/, 4519 2015 213 54 68 262 66 33 37.8% —-4.90[-7.49, -2.31] el
Subtotal (95% CI) 154 140 100.0%  —11.90 [-22.85, —0.94] -
Heterogeneity: Tau’=80.90; Chi’=22.14, df=2 (P<0.0001); I’=91%
Test for overall effect: Z=2.13 (P=0.03)
HEB A >
FAS, 42 2014 69.58 21.46 63 128.65 2684 53 32.6% -59.07[-68.03,-50.11]—%—
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/e, 4209 0015 213 54 68 262 66 33 33.9% —4.90[-7.49, -2.31] =
Subtotal (95% CI) 167 118 100.0%  —22.06 [-46.88, 2.76] —=sagiiinen--
Heterogeneity: Tau’=471.09; Chi’=132.84, df=2 (P<0.000 01); ’=98%
Test for overall effect: Z=1.74 (P=0.08)
#H%i#ﬁ R
FAEAS, 25 2014 69.58 21.46 63 128.65 26.84 53 333% -59.07[-68.03, -50.11] —=—
E/HH%'”' 2016 4836 2729 50 81.01 3822 75 32.8% -32.65[-44.14, -21.16] -
M/, 419 2015 213 54 68 262 66 33 339% -4.90 [-7.49, -2.31]
Subtotal (95% CI) 181 161 100.0%  —32.06 [-68.54, 4.47] —-_-—
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Test for overall effect: Z=1.72 (P=0.09)
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Subtotal (95% CI) 149 160 100.0%  —31.58 [-67.86, 4.69] —mmei——
Heterogeneity: Tau’=1 006.71; Chi’=111.10, df=2 (P<0.000 01); '=98% , , , ,
Test for overall effect: Z=1.71 (P=0.09) 50 =25 0 25 50

<48h 4 48~72 h 41
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Figure4 Comparison of intraoperative blood loss and sensitivity analysis
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P=0.003) ,
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K H & E
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<48 h AT BE

<48 h H 48~72 h ¢H Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Mr/hNes, 209 2015 52 13 68 64 22 33 250% -1.20[-2.01, -0.39] —
X frfonsg, | ff 172015 44 26 36 54 26 32 235% -1.00[-2.24, 0.24] _—
I@%”"”' 2016 382 064 50 725 082 75 26.1% -3.43[-3.69, -3.17] ==
ks, 209 2012 23 19 49 26 1.1 41 255% ~0.30[-0.93, 0.33] —
Total (95% CI) 203 181 100.0% -1.51 [-3.37,0.36] —=enijiine——
Heterogeneity: Tau’=3.45; Chi’=106.72, df=3 (P<0.000 01); ’=97% | I : :
Test for overall effect: Z=1.58 (P=0.11) -4 -2 0 2 4
) ) <48h 4 48~72h#H
B 5 {EREhtE s
Figure S Comparison oflength of hospital stay
<48 h 4/ 48~72h 48 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
FkEfE, P 2012 23 19 49 26 1.1 41 53.8% -0.30[-0.93, 0.33] —n—
EHH 2016 382 064 50 725 082 75 0.0% —3.43 [-3.69, -3.17]
ABfnsg | 4070015 44 26 36 54 26 32 139% -1.00[-2.24, 0.24] —
Mi/hgE, 206 9015 52 13 68 64 22 33 323% -1.20[-2.01,-0.39] ——&——
Total (95% CI) 153 106 100.0% -0.69 [-1.15,-0.23] -
Heterogeneity: Chi’=3.23, df=2 (P=0.20); '=38% : : : :
Test for overall effect: Z=2.92 (P=0.003) 2 -l 0 1 2
<48h 4 48~72h #H
6 {EFTRtEIgEE ST
Figure 6 Sensitivity analysis of length of hospital stay
2.2.4 JeE B AR ABEILR 1S FESCR RS AR . RO WoR T H 22 S A Gt Y
A 3R RRAE 0 & A AT TR, B ( OR=0.48, 95% CI=0.26~0.90, P=0.02) , <48 h #
FERB TR E (P=0.92, I*=0% ) , KHEE NRAE I AR RALT 48~72h 2 (K 7) &
<48 h 4H 48~72h 4H Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Blohm, %™ 2016 41 11900 12 1781  87.1% 0.51[0.27, 0.97] =
sk, 2™ 2006 0 146 1 137 6.5% 0.31[0.01, 7.69]
M g™ 2013 0 74 1 69 6.5% 0.31[0.01, 7.65]
Total (95% CI) 12120 1987  100.0% 0.48 [0.26, 0.90] -
Total events 41 14
Heterogeneity: Chi’=0.18, df=2 (P=0.92); '=0% , , , ,
Test for overall effect: Z=2.31 (P=0.02) 0.01 0.1 0 10 100
<48 h 4l 48~72h 4
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Figure 7 Comparison of incidence of bile duct injury
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Figure 8 Comparison of incidence of bile leakage
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Figure 9 Comparison of open conversion rate
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