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Hand-assisted laparoscopic surgery versus laparoscopic-assisted
surgery for colorectal cancer: a Meta-analysis

WANG Guosen, ZHOU Jianping, SHENG Weiwei, DONG Ming
(Department of Gastrointestinal Surgery, the First Hospital, China Medical University, Shenyang 110001, China)

Abstract Objective: To systematically assess the clinical efficacy of hand-assisted laparoscopic surgery (HALS) and
laparoscopic-assisted surgery (LAS) in treatment of colorectal cancer.
Methods: The randomized controlled trials and non-randomized comparative studies comparing HALS
and LAS for colorectal cancer were collected by searching several national and international databases. After
screening for inclusion, quality assessment and data extraction, Meta-analysis was performed by the RevMan
5.3 software.
Results: A total of 27 studies involving 3 347 patients were finally included, with 1 626 cases in HALS group
and 1 721 cases in LAS group. Results of Meta-analysis showed that in HALS group compared with LAS
group, the operative time (WMD=-24.18, 95% CI=-31.61--16.75) was shortened, conversion rate (OR=0.57,
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95% CI=0.41-0.81) and incidence of intraoperative injuries (OR=0.48, 95% CI=0.29-0.78) were decreased, the
number of trocars used was reduced, but the length of incision (WMD=1.07, 95% CI=0.64-1.50) was increased,

and all differences had statistical significance (all P<0.05). There was no statistically significant difference

between the two groups in terms of postoperative recovery, incidence of postoperative complications, oncological

outcomes, follow-up results, postoperative pain and hospitalization costs (all P>0.05).

Conclusion: HALS can be considered as an alternative for colorectal cancer, which combines the advantages of

minimal invasiveness of LAS and direct view of open surgery.
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Table 1 General data of the included studies
— R HEIEARRL (HALS/LAS )
(=1 . : PER

E% LW n T (%) (34 )
Bae, % 2014 LHHES] A kg 53/45 68 (30~85) /63 (36~90) 34:19/19:26
Gezen, 4§ 2015 eS| BRI ZIREGS W 25/25 (67+11)/(65+13) 14:11/10:15
Milsom, %5 2009 M ks 58/45 — —
Ng, % 2012" hEEE BRI 30/30 74 (34~85) /71 (34~89) 9:21/10:20
Oreutt, & 2012"" [ RN 47/47 63 (45~95) /63 (39~89) 46:1/46:1
Ringley, %5 2007 FEH e 7y 22/18 69 (44-84) /65 (22-86) 8:14/10:8
Tjandra, %5 2008 WORFNE. gy B 32/31 (61.7+10.8) / (62.4+10.4) 14:18/14:17
Yano, £ 2005 HAS EhE 5/8 — 5:0/5:3
Yun, % 2010™" i T2k e 118/128  (57.4+103) / (57.8+104) 79:39/65:63
SR | % 2013 L] [l & RN T4 30/32 (56+12)/(59+13) 12:18/12:20
vINVE 4 20137 i Al 55/53 — —
Kt , 420117 el 25 H 32/32 (62+13)/(59+14) —
ik 2 Ik 2012° [ =5 i 224/268  (559+12.1)/ (54.9+10.5) 125:99/151:117
jkiHE , % 20152 W i 52/49 (572+122)/(595+12.4) 31:21/30:19
k2548 2014 Hp [ H 84/84 — —
BAH] 2014 i ks 90/100  (57.4+123)/(583+11.7) 50:40/54:46
REM % 2013 Hh i 52/52 56 (18~80) /56 ( 18~80) 25:27/24:28
2= KAt 20145 [ o] 5 AN T4 i dea 26/26 (443+9.7) / (40.7+10.1) 10:16/9:17
TEIE), 48 20158 SR 4 30/30 (61+3.8)/(62+53) 15:15/17:13
T4 20135 2l ARG RN H e 44/44 — —
AN 45 2015 Ex VaE = 167/149 — —
W4 |, % 2012% o i 19/23 — —
V77, % 2015 oL “E e 50/70 (549+75)/(534+65) 28:22/36:34
B, 4520117 i il i 47/48 (60.6+12.4)/ (63.1+13.1) 22:25/25:23
Tt 2014 S| AN ) 93/87 (558+63)/(559+7.1) 61:32/53:34
B | % 2014 i HhnE 101/157  (60.1+10.7) / (588 +11.0) 57:44/83:74
Ll 20157 | o i 40/40 (443+29)/(452+3.6) 30:10/28:12
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Table 1 General data of the included studies (continued)
BEFEAYR (HALS/LAS )
liE=a 5 ASA P53 JEERFARE  ARATHATT R TNM 434
BMI (kg/m")
(1~2:3~4) (%) (%) (0~1:2:3:4)
Bae, 25 2014" 23 (16~33) /24 (19~32) 41:12/39:6 32.1/31.1 — 7:28:18:0/26:9:10:0
Gezen, 25 2015 (28+5)/(28+5) — 16/56 4/8 12:7:6:0/13:6:6:0
Milsom, %5 2009 27 (16~33) /27 (22~35) — — 36.2/42.2 —
Ng, % 2012"" 21 (15~27) /21 (15~35) = 47/20 — 5:11:14:0/3:12:15:0
Oreutt, £ 2012"" 28 (118~45) /29 (20~59) 7:40/9:38 17.0/14.9 10.7/6.4 —
Ringley, £ 2007"" 31 (19~39) /28 (21~38) = 13.6/5.6 = 10:3:9:0/10:3:3:0
Tjandra, % 2008"" (288+3)/(283+18) — 31.3/29 28.1/25.8 —
Yano, £ 2005 — — — — —
Yun, %5 2010™" (24.1+28)/(238+3.7) — 16.1/15.6 — 45:27:46:0/62:27:39:0
SRR | 45 2013 (253+6.6)/(26.1+6.1) = = — 0:17:13:0/0:18:14:0
VINE | %2013 — — — — —
Kk, % 2011 (22.1£25)/(224£26) — 0/0 — —
ik 2 3 20127 (229+3.1)/(224+33)  210:14/249:19 — — 28:133:91:0/35:105:128:0
TKAE | 2 20152 (224+28)/(222+2.6) = = = =
sk 254k 20147 — — — — —
A 20142 (243+3.0)/(243+27)  72:18/80:20 — 0/0 21:25:44:0/23:34:43:0
REM, % 20137 — — — — —
A 2014™ — — — — —
FEIES, % 2015 — — _ _ -
FEZLR 2013 — — — — —
£iWI, 45 2015 — — — — —
e, %2012 — — 0/0 — —
Y7, % 2015 — — — — 12:32:6:0/20:43:7:0
B, £ 20117 — — — — 2:25:20:0/3:26:19:0
8T} 201477 (260+28)/(254+2.7) — 7.5/4.6 0/0 11:24:58:0/7:29:50:1
A |, %5 2014 (223+26)/(220+2.6) = 8.9/7.0 7.9/12.7 —

il 20157 — —

2.3 FItEDNER

2.3.1 R¥it4r AMEIAERTAR, TR
FET W & . Meta 43 M 7R, HALS 411 F AR 0
Bl LAS 41% ( WMD=-24.18, 95% CI=-31.61~
-16.75, P<0.00001 ) (&l 1), H%3 (OR=0.57,
95% CI=0.41~0.81, P=0.001) (&2 ) FIAFH
5 % (OR=0.48, 95% CI=0.29~0.78, P=0.003)
(#3) lWLASH L, U) 1K B LAS 4 K
( WMD=1.07, 95% CI=0.64~1.50, P<0.00001 )
(K4), ZRBEASIEE L. X THA Trocar
Bt b, 4 FEATF T 12O B GE HALS 41 L
LAS 417>, ZRHEA%IE L (P<0.05) .
2.3.2 REWRAWEN Meta /3 /R, HALS 4
1 LAS 41 7 % D sig & & i 8] ( WMD=0.00, 95%
CI=-0.19~0.20, P=0.99) (& 5 ) . BB
( WMD=0.14, 95% CI=-0.31~0.59, P=0.54)
® AR 5 fF B BF [ (WMD=-0.05, 95% CI=
-0.38~0.27, P=0.74) ( Bl 6 ) i K A¥ B2 1 8] 7

© WA )3 i [ & F A F A EFH

F K E (0OR=1.56, 95% CI=0.58~4.25, P=0.38)
(B 7) Frmsit#zq,

2.3.3 REHLKE Meta 37, ARG R
It %k hE & 4 % (OR=1.00, 95% CI=0.82~1.22,
P=0.99) (K 8) , st /™EIFLE (LFEWAH
FE WA S IR e R ) DA KR T R (£
FEU) I IERYY | WA PR R | R A AR M A A RE )
g (K 9) , HALS 41F1 LAS 413 L4t it ¢
2 (P>0.05) .

2.3.4 M F A WO LT E MR
1B ME B 48 bR, Meta 48 M R, HALS 4 5
LASHL W) ik B2 25 % H B H K & it 2% 2 7
( WMD=0.46, 95% CI=-0.34~1.26, P=0.26) .
235 [ 5 %4 R Metasr T /8, HALSH 5
LAS 41 7 & & % (OR=0.76, 95% CI=0.45~1.31,
P=0.33) . %% (OR=0.72, 95% CI=0.26~1.97,
P=0.52) FIHIEH (OR=0.90, 95% CI=0.47~1.71,
P=0.74) TG 25
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Test for overall effect: Z=3.20 (P=0.001)
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2 HALS 5 LAS R L%
Figure 2 Comparison of the conversion rate between HALS group and LAS group

5 41 FEHR, % FHEEGTASE AT ALY ZEEMEN Meta 47 501
HALS 4 LAS A Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bae, % 2014 318 888 53 300 875 45 24% 18.00 [~17.00, 53.00] il
Gezen, %5 2015 186 58 25 173 44 25 28% 13.00 [-15.54, 41.54] IR
Milsom, £ 2009 250 150 58 260 103.8 45 1.6% -10.00 [-59.09, 39.09] ZR
Ng, % 2012 110 258 30 111 228 30 43% -1.00[-13.32, 11.32] =
Orcutt, 25 2012"" 206 1358 47 252 1385 47 13%  -46.00[-101.45,9.45] i
Ringley, %5 2007"% 120 258 22 156 565 18 29%  -36.00[-64.24, -7.76] e
Tjandra, %5 2008"” 169.8 199 32 1882 161 31 4.6%  -18.40[-27.33,-9.47] "
Yano, % 20052 211 48 5 311 78 8  0.9% -100.00[-168.50, -31.50]
Yun, % 2010 1476 414 118 1613 33 128 46%  -13.70[-23.11, -4.29] g
SO 42013 1701 36.8 30 1812 501 32 35%  -11.10[-32.89, 10.69] T
e 5202013 1476 128 55 1523 137 53 48% -4.70 [-9.70, 0.30] 7
Rk, 420117 127 31 32 184 71 32 3.0% -57.00[-83.84,-30.16] TE T
7k £ Ik 20122 97.1 16 224 1298 28 268 48% -32.70[-36.65, -28.75] &
oefE | 25 2015%% 1235 119 52 149 141 49 48%  -25.50[-30.60, —20.40] i
k2= 2014 1619 183 84 1569 173 84 4.8% 5.00[-0.39, 10.39] i
A 201458 106 26 90 117 345 100 4.6%  -11.00[-19.64, -2.36] &
REME, 220137 1419 313 52 1629 281 52 44%  -21.00[-32.43,-9.57] &
ZE A 20147 106.1 28 26 1394 297 26 4.0% -33.30[-48.99, -17.61] =
FEIES, 4220157 1228 201 30 1554 284 30 43%  -32.60[-45.05, -20.15] T
T %4 2013 1253 32.1 44 1875 234 44  44% -62.20[-73.94, -50.46] B
AN, 220155 1015 347 167 1394 429 149 4.6%  -37.90[-46.57, -29.23] 7
PSE 4020125 152 17 19 168 19 23 44%  -16.00 [-26.90, -5.10] T
Y7, % 2015 956 152 50 1263 278 70 47%  -30.70 [-38.46, -22.94] ik
HORER 4520119 140 27 47 152 26 48 45%  -12.00[-22.66, -1.34] =g
T 201457 90 17.8 93 1321 22 87 4.8% -42.10[-47.97, -36.23] =
B A 25 2014%Y 173 39 101 231 61 157  43%  -58.00[-70.20,-45.80 ] T
Total (95% CI) 1586 1681 100.0% —24.18 [-31.61, —16.75] +
Heterogeneity: Tau’=293.00; Chi*=368.77, df=25 (P<0.00001); P=93% ‘ ‘ ‘ ‘
Test for overall effect: Z=6.38 (P<0.00001) -200 -100 0 100 200
HALS #H LAS #H
B 1 HALS 5 LAS AF REFEIRILLE

Figure 1 Comparison of the operative time between HALS group and LAS group

HALS 42 LAS ¢H Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bae, &5 2014 1 53 1 45 1.2% 0.85[0.05, 13.92] -
Gezen, %5 2015 2 25 2 25 2.0% 1.00[0.13, 7.72] - 1
Ng, % 20129 4 30 1 30 1.0% 4.46[0.47,42.51] o
Orcutt, 25 2012""" 3 47 18 47 18.6% 0.11[0.03, 0.41] -
Tjandra, 252008 0 32 0 31 Not estimable
Yano, % 2005™ 0 5 1 8 1.2% 0.45[0.02, 13.41] _
Yun, % 2010™" 3 118 4 128 4.1% 0.81[0.18, 3.69]
R | & 2013 0 30 0 32 Not estimable .
PhINE | & 2013 5 55 6 53 6.1% 0.78[0.22, 2.74]
Rk, 4220117 0 32 0o 32 Not estimable -
ik 2 Ik 2012° 12 224 17 268 16.2% 0.84[0.39, 1.79]
JkfE | 4 20152 0 52 0 49 Not estimable —t
#HaF] 20147 7 90 15 100 14.5% 0.48[0.19, 1.23]
REN & 2013 0 52 0 52 Not estimable _—
ZE R 20145 1 26 1 26 1.1% 1.00[0.06, 16.89]
TEIES, 45 20157 0 30 0 30 Not estimable
Wos i, 4 20127 0 19 0 23 Not estimable —
Yy, 4 20155 3 50 0 70 8.7% 0.3810.10, 1.47] —
BSR4 201109 5 47 4 48 3.9% 1.31[0.33,5.21] 1
FRTF 201457 5 93 6 87 6.5% 0.77[0.23, 2.61] T
B | 45 20145 2 101 9 157 7.6% 0.33[0.07, 1.57] "
afihl 20155 2 40 7 40 7.3% 0.25[0.05, 1.28] .
Total (95% CI) 1251 1381 100.0% 0.57[0.41,0.81] , , ,
Total eventﬁf R '55 , 102 0.602 Ol.l 1 ll 0 5(')0
Heterogeneity: Chi'=14.76, df=14 (P=0.39); I'=5% HALS 41 LAS 4]
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HALS 28 LAS 8 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gezen, % 2015 1 25 0 25 0.9%  3.12[0.12, 80.39]
FVINE 252013 2 55 1 53 20%  1.96[0.17,22.31] L
K 2 3 2012 8 224 13 268 22.9% 731030, 1.79]
HAF] 20147 4 90 15 100 27.2% 0.26 [0.08, 0.83] .
Y177, % 20155 2 50 12 70 193% 0.20 [0.04, 0.94]
B 45 201179 0 47 1 48  29%  0.33[0.01,8.39] I
FTF 201477 4 93 5 87  9.9% 0.74[0.19, 2.84] S
il 20155 3 40 8 40 14.8% 0.32[0.08, 1.33] -
Total (95% CI) 624 691 100.0%  0.48[0.29, 0.78]
Total events 24 55 t t t t
Heterogeneity: Chi’=6.40, df=7 (P=0.49); '=0% 0.002 0.1 110 500
Test for overall effect: Z=2.98 (P=0.003) HALS 4 LAS 4
3 HALS A5 LAS AARPBRGEMLLE
Figure 3 Comparison of the incidence of intraoperative injuries between HALS group and LAS group
HALS & LAS 4R Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bae, % 2014" 7 15 53 48 1 45  68%  220[1.70,2.70] -
Ringley, %5 2007"" 7 05 22 55 05 18 73% 1.50[1.19, 1.81] -
Tjandra, £ 2008 7.6 05 32 49 13 31  69%  2.70[2.21,3.19] -
PVINE 22013 67 26 55 55 27 53 53% 1.20[0.20, 2.20] -
Rk, 4220112 6.1 1.1 32 55 23 32 57% 0.60[-0.28, 1.48] 1
ik 2 4 20127 55 07 224 45 27 268 72% 1.00[0.66, 1.34] -
gl | % 20157 65 14 52 49 09 49 7.0% 1.60[1.14, 2.06] -
Tk=24E 2014™7 43 12 84 57 18 8  69% -1.40[-1.86,0.94] -
EEM, %2013 51 05 52 37 06 52 74%  1.40[1.19,1.61] -
ZERAE 20145 67 05 26 53 03 26 74%  140[L.18,1.62] -
F A5 2013 6.3 1 44 57 21 44 63%  0.60[-0.09,1.29] I
VEAE %2012% 56 05 19 45 08 23 7.1%  1.10[0.70,1.50] e
BMER &2 20117 66 25 47 55 28 48  5.1% 1.10[0.03, 2.17]
BT} 201477 6 28 93 54 24 87 61% 0.60[-0.16, 1.36] T
WEA %5 2014%Y 67 0.8 101 6.4 1 157  74%  0.30[0.08,0.52] "
Total (95% CI) 936 1017 100.0%  1.07 [0.64,1.50] | , < , ,
Heterogeneity: Tau’=0.63; Chi’=253.09, df=14 (P<0.00001); ’=94% 4 5 0 5 4
Test for overall effect: Z=4.89 (P<0.00001) HALS 41 LAS 2
Bl 4 HALS /A5 LAS A OKERI LS
Figure 4 Comparison of the incision size between HALS group and LAS group
HALS 22 LAS 4H Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bae, %5 2014 3 13 53 3 1 45 52% 0.00 [-0.46, 0.46] 1
Gezen, %5 2015 4 2 25 3 225 22% 1.00[-0.11, 2.11] }
Orcutt, 25 20127 318 47 4 2 47 34% -1.00[-1.77,-0.23]
R |, 4 2013 205 30 205 32 65% 0.00 [-0.25, 0.25] 1
Ve 402013 35 13 55 34 12 53 51% 0.10 [-0.37, 0.57] 1
Rk, % 20117 18 07 32 17 09 32  56% 0.10 [-0.30, 0.50] .
ik £ 3 2012 32 1.1 224 36 08 268 69% -040[-0.57,-0.23] .
kA | 4 20157 27 04 52 25 04 49  7.0% 0.20 [0.04, 0.36] _
k254 201477 22 07 8 18 08 84 66% 0.40[0.17, 0.63] |
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Figure S Comparison of the time to bowel function recovery between HALS group and LAS group
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Figure 6 Comparison of the length of hospital stay between HALS group and LAS group
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Figure 7 Comparison of the reoperation rate during hospitalization between HALS group and LAS group
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Figure 8 Comparison of the overall postoperative complications between HALS group and LAS group
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Figure 9 Comparison of the incidence of serious complications and short-term complications between HALS group and LAS group
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Milsom, %5 2009"! 3 58 2 45 23.5% 1.17[0.19, 7.33] —_—
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Subtotal (95% CI) 819 824 100.0% 1.44 [0.82, 2.52]
Total events 31 21 : : : :
Heterogeneity: Chi’=3.63, df=12 (P=0.99); '=0% 0.002 0.1 1 10 500
Test for overall effect: Z=1.26 (P=0.21) HALS 4 LASH

B9 HALS A5 LAS AREFEHKEMIEHHLER ERKLLE (4 )

Figure9 Comparison of the incidence of serious complications and short-term complications between HALS group and LAS group (continued)
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