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Efficacy of ultrasonic versus electrosurgical scalpel in laparoscopic

cholecystectomy:a Meta analysis
ZHU Zhuoli, LI Shengwei, LI Hui ,WU Kun,GONG Jianping
(Department of Hepatobiliary Surgery ,the Second Affiliated Hospital ,Chongqing Medical University)

[ Abstract)Objective ; To systematically review and evaluate the effctiveness of ultrasonic and monopolar electrosurgical scalpel in la—
paroscopic cholecystectomy. Methods : Randomized clinical trials related with ultrasonic or monopolar electrosurgical scalpel used in
laparoscopic cholecystectomy with adult patients of symptomatic gallstone disease were searched from PubMed, Cochrane library,
EMbase, Ovid, CNKI, WanFang and VIP. Two reviewers independently assessed the quality and extracted the data. All data were ana—
lyzed by using RevMan 5.1. Results : Ten trials with a total of 1 199 patients met the inclusion criteria (604 patients in ultrasonic
scalpel group and 595 patients in electrosurgical scalpel group). Meta analysis showed that compared with those in monopolar electro—
surgical scalpel group:(Daverage operating time was significantly shorter in ultrasonic scalpel group(WMD(=11.75),95%CI[-16.61,
—6.89],P<0.000 01); @gallbladder perforation rate was lower in ultrasonic scalpel group (RR 0.40,95%C1[0.31,0.51],P<0.000 01);
(3average intraoperative blood loss was less in ultrasonic scalpel group (WMD (-24.38),95%CI[-40.88 ,-7.89], P=0.004 ) ; @ av—
erage hospital duration was shorter in ultrasonic scalpel group (WMD (-0.40),95% CI[0.68, -0.11], P=0.006) ; &visual ana—
logue scale scores at 24 h postoperatively was significantly lower in ultrasonic scalpel group(WMD(-1.12),95%CI[-1.23,-1.01], P<
0.000 01) ; ©the postoperative complication risk was lower in ultrasonic scalpel group(RR 0.47,95%C1]0.25,0.88],P=0.02). How—
ever, there was no statistical difference in rate of conversion to open surgery between the two groups(RR 0.54,95%CI[0.23,1.27],P=
0.16). Conclusions ; Results show that ultrasonic scalpel can shorten the operating time , reduce gallbladder perforation rate , blood
loss , postoperative 24 h visual analogue scale scores and postoperative complication rate for patients with non—acute calculous chole—
cystitis underwent elective laparoscopic cholecystomy. Because of the limits of the sample and quality of included studies, this con—
clusion has to be verified with more strictly designed large scale randomized controlled trials.
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Tab.1 Basic data of included studies
P AR PE5 FARmHA] JHAEZESL A i ARG I RAE S
EPN (%) (B) ('min ) (n) (ml) (n)
A/B A/B A/B A/B A/B A/B A/B A/B
Wetter 1992 37/21 48.8/49.9 7:30/6:15 90/97 UN UN UN 1H
Tsimoyiannis 1998 100/100 52/55 UN 37/45 9/15 2/14 0/3 UN
Sietses 2001 9/9 49.5/53.3 UN 51/57 UN UN UN UN
Bessa 2008 60/60 41.5/42.5 13:47/12:48 18~75/21~85 6/20 UN 3/4 6/]
Cengiz 2005 43/37 46/44 13:30/7:30 43/55 UN UN UN 1H
Cengiz 2010 73/79 45/47 15:58/20:59 58/63 19/39 12/36 UN 1H
Jain 2011 96/96 39.55/38.67 6:90/11:85 50/64.7 9/18 UN UN 6H
Kandil 2010 70/70 40.97/41.38 29:41/30:40 33.21/51.71 5/13 43.28/83.31 2/7 6]
Jassen 2003 96/103 18~82/21~85 78:18/75:28 60/65 15/51 UN UN UN
Samer 2011 20/20 39~56/38~58 12:8/11:9 46~70/75~120 2/14 50/120 6/10 15
AE S T B HL T 2H UN:AHRE B
* 2 MARRHFEZRZTFN
Tab.2 Methodological quality assessment of included studies
AT REHLT 1 7 A )5 1k REHLAL FeiE Hik KGR Jadad V53 (43)
Wetter 1992 1 2 1 1 5
Tsimoyiannis 1998 1 1 1 1 4
Sietses 2001 1 1 1 1 4
Bessa 2008 1 2 1 1 5
Cengiz 2005 1 2 2 1 6
Cengiz 2010 1 2 2 1 6
Jain 2011 2 1 1 1 5
Kandil 2010 1 2 1 1 5
Jassen 2003 1 2 1 0 4
Samer 2011 1 2 1 1 5
I Il MD MD
Study or Subgroup Mean  SD Total Mean S Total Weight IV, Random,95%CI IV . Random . 95%CI
Cengiz 2005 43 1125 24 55 184 18 12.7% -12.00[-21.62,-2.38] =
Cengiz 2010 58 2147 73 63 2233 79 16.6% -5.00[-11.96,1.96] i
Kandil 2010 3321 9.62 70 517 1379 70 21.7% -18.49[-22.43,-14.55] -
Jain 2011 50 9356 96 647 13.74 96 22.6% -14.70[-18.03,-11.37] =
Sietses 2001 51 18 9 57 42 9 24%  -6.00[-35.85,23.85] ] i
Tsimoyiannis 1998 37 9 100 45 7 100 24.0%  -8.00[-10.23,-5.77] "
Total (95%CI) 372 372 100.0%  -11.75[-16.61,-6.89] . 14 . )
Heterogeneity : Tau’=24.34 ; Chi>=28.47 ,df=5(P<0.000 1) ; ’=82% [pv—— 0 o 10

Test for overall effect:Z=4.74(P<0.000 1)
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B J1A 5B T1H F AREiE EL 8 Meta 34T 7R KB
Meta analysis forest plots of operating time between ultrasonic scalpel group and electrosurgical scalpel group
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Fig.2 Funnel plots of operating time between ultrasonic scalpel group and electrosurgical scalpel group
I I RR RR
Study or Subgroup Events  Total _ Events Total  Weight M-H, Fixed,95%CI M-H, Fixed,95%CI
Bessa 2008 6 60 20 60  12.0% 0.30[0.13,0.69]
Cengiz 2010 19 73 39 79 22.5% 0.53[0.34,0.82] -
Jassen 2003 15 96 51 103 29.5% 0.32[0.19,0.52] -
Kandil 2010 5 70 13 70 7.8% 0.38[0.14,1.02] —
Jain 2011 9 96 18 9%  10.8% 0.50[0.24,1.06] —
Samer 2011 2 20 14 20 8.4% 0.14[0.04,0.55]
Tsimoyiannis 1998 9 100 15 100 9.0% 0.60[0.28,1.31] —
Total (95%CI) 515 528 100.0% 0.40[0.31,0.51] *
Total events 65 170 ) ) ) )
Heterogeneity : Chi*=6.43 ,df=6(P=0.38) ; ’=7% 0.01 01 1 10 100

Test for overall effect;Z=7.12(P<0.000 1)
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Fig.3 Meta analysis forest plots of gallbladder perforation rate between ultrasonic scalpel group and electrosurgical scalpel group
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Fig.4 Funnel plots of gallbladder perforation rate between ultrasonic scalpel group and electrosurgical scalpel group

T HL T MD MD

Study or Subgroup Mean SD  Total Mean SD Total Weight IV ,Random,95%CI IV ,Random,95%CI

Cengiz 2010 12 1932 73 36 469 79 32.0% -24.00[-35.25,-12.75] -

Kandil 2010 4328 3127 70 8331 4623 70 30.5% -40.03[-53.10,-26.96] ——

Tsimoyiannis 1998 2 1.8 100 14 9 100 37.5% -12.00[-13.80,-10.20] -

Total (95%CI) 243 249 100.0% -24.38]-40.88,-7.89] -

Heterogeneity : Tau’=188.09; Chi’=21.23, df=2(P<0.000 1) ;=91% ’ ’ ’ !
-100  -50 0 50 100

Test for overall effect:Z=2.90(P=0.004)
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Fig.5 Meta analysis forest plots of intraoperative blood loss between ultrasonic scalpel group and electrosurgical scalpel group
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237 ARIFIFRIERAZ WA 4 DHFFE 1 SHGE T A
Ja I e (LG LI e e il ) i R A, if
1 Meta S30T, AHECGORE, R RR 204 R SRR
RZEAHIR P=0.62, P=0% 475 4 WFFE 18] [ B A, SR 7 2
BRI TT  Meta Z3HT45H SR B IFRON IR , A JTHLI AR
J5 I R e SR BRI 53% , 22 5 A Bt 38 L(RR
0.47,95%CI10.25,0.88],P=0.02) (/&1 9).,

R 14 I RR RR

Study or Subgroup Evenis  Total  Events  Total Weight M-H, Fixed,95%CI M-H, Fixed ,95%CI
Bessa 2008 0 60 0 60 Not estim able
Cengiz 2005 3 43 4 37 30.1% 0.65[0.15,2.70] . E—
Kandil 2010 0 70 2 70 17.5% 0.20[0.01,4.09] * -
Jain 2011 4 100 4 100 28.0% 1.00[0.26,3.89] —
Samer 2011 0 20 3 20 24.5% 0.14[0.01,2.60] b -
Total (95%CI) 203 287 100.0% 0.54[0.23,1.27] -
Total events 7 13
Heterogeneity : Chi’=2.07 , df=3(P=0.56) ; ’=0% ’0.01 0_’1 } 1 b i 00‘

Test for overall effect;Z=1.41(P=0.16)
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Fig.6 Meta analysis forest plots of rate of conversion to open surgery between ultrasonic scalpel group and electrosurgical scalpel group

B I GEWAE::] MD MD
Study or Subgroup Mean  SD Total Mean _ SD Total Weight IV, Random,95%CI IV, Random,95%CI
Kandil 2010 098 1932 70 1.12 1.82 70 222%  -0.14[-0.58,0.30]
Jain 2011 1.89 0.56 96 2.52 0.75 96 39.7% —0.63[-0.82,-0.44]
Tsimoyiannis 1998 1.6 07 100 19 0.8 100 38.1% -0.30[-0.51,-0.09]
Total (95%CI) 266 266 100.0%  ~0.40[-0.68,-0.11]

Heterogeneity ; Tau’=0.04 ; Chi’=7.44 ,df=2(P=0.02) ; ’=73%
Test for overall effect ; Z=2.74(P=0.006)
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Fig.7 Meta analysis forest plots of hospital duration between ultrasonic scalpel group and electrosurgical scalpel group

[EpIE] HJ4 MD MD
Study or Subgroup Mean _ SD Total Mean  SD Total Weight IV, Random,95%CI IV, Random, 95%CI
Cengiz 2005 1.5 025 40 26 0.3 33 73.5% -1.10[-1.23,-0.97]
Kandil 2010 3.12 1.64 70 448 1.89 70 3.5% -1.36[-1.95,-0.77]
Jain 2011 186 076 96 301 086 96 23.0% -1.15-1.38,-0.92]
Total (95%CI) 199 100.0% -1.12[-1.23,-1.01]

Heterogeneity ; Chi*=0.80, df=2(P=0.67) ; ’=0%
Test for overall effect:Z=19.96(P<0.000 1)
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Fig.8 Meta analysis forest plots of postoperative 24 h VAS scores between ultrasonic scalpel group and electrosurgical scalpel group

T CIpE:| RR RR
Study or Subgroup Events  Total  Events  Total Weight  M-H,Fixed,95%CI M-H, Fixed, 95%CI

Bessa 2008 3 60 4 60 163% 0.75[0.18,3.21] - =
Kandil 2010 2 70 7 70 28.6% 0.29[0.06, 1.33] = I
Samer 2011 6 20 10 20 40.8% 0.60[0.27,1.34] L
Tsimoyiannis 1998 0 100 3 100 14.3% 0.14[0.01,2.73] +
Total (95%CI) 250 250 100.0% 0.47[0.25,0.88] -
Total events 11 24

ozeneity . Chi2= 3 ( P= . =09 t t t 1
Heterogeneity ; Chi*=1.79 ,df=3(P=0.62) ; I’=0% 0.01 01 1 10 100
Test for overall effect;Z=2.35(P=0.02) (Tt a 2 i i iR

9 BEVHSBINEARBHEZEREZILEKE Meta ST 7R E

Fig.9

Meta analysis forest plots of postoperative complications between ultrasonic scalpel group and electrosurgical scalpel group
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