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Abstract

roperly cited.

Purpose: We conducted a metaanalysis to evaluate and compare the short- and
long-term results of laparoscopic colorectal surgery (LCRS) and conventional open sur-

gery (OCRS) for colorectal cancer (CRC).

Methods: We searched relevant papers published between January 1990 andMay 2011.
We analyzed the outcomes of each type of surgery over the short and long-term periods.

Results: In the short-term period, we found no significant differences in overall perio p-
erative complications and anastomotic leakage between LCRS and OCRS groups. We
found no significant differences in overall, distant, local and wound -site recurrence,
overall mortality, 3 and 5 year disease-free survival rate, and cancerrelated mortality

between the 2 groups.

Conclusions: LCRS has the benefits of reducing intraoperative blood loss, earlier re-

sumption of oral intake, and shorter duration of hospital stay

in the short-term. The

long-term outcomes of LCRS seem to be similar to those of OCRS

Key words: meta-analysis, laparoscopy-assisted colorectal surgery, colorectal cancer

Introduction

Colorectal cancer (CRC) is the fourth leading
cause of cancerspecific mortality worldwide, with
610,000 related deaths each year CRC is the fourth
most common form of cancer in the United States? and
the third leading cause of cancer-related death in the
Western world 3. Surgery is the only curative treat-
ment for CRC. Laparoscopic resection for CRC was
first described in 19914 and has dnce been widely ap-
plied by surgeons to treat patients with CRC.

Several articles have reported the short-term
advantages of laparoscopic colorectal surgery (LCRS)

over conventional open colorectal surgery (OCRS)
and have concluded that laparoscopic surgery causes
less pain,results in better pulmonary function, shorter

duration of postoperative ileus, less fatigue, and a
better quality of life 7. However, the value of lapar o-
scopic colorectal surgery has remained controversial
becausethe long-term outcomes have not been clai-
fied. The long-term results of colorectal surgery, such
as tumor recurrence rate, diseasefree survival rate,
and mortality rate, have been gradually published &10,
Several randomized control trials (RCTs) that cam-
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pare LCRS with OCRS have been conducted&3o.
Therefore, we conducted a metaanalysis of the data
from these RCTs and compared the outcomes ofLCRS
and OCRSby considering several factors listed below.
In addition , we selected the RCTsfor which the fo I-
low-up period was at least 3 years to evaluate the
long-term outcomes of LCRS.

Materials and methods

To identify papers relevant to our study we
searched through the major medical databases such as
MEDLINE, EMBASE, Science Citation Index, and
Cochrane Cortrolled Trial Register for studies pu b-
lished between January 1990 andMay 2011. The fol-
|l owi ng sear ch t &paroscopyeorira
aroscopy-assisted6 osurgery,6 calorectal cancer,6
and all related articles. Furthermore, we limited our
literatur e search to those studies that involved a fd-
low-up period of 3 or more years to examine the
long-term outcomes of LCRS. Wetreated studies that
are part of a series orstudies described by the same
author as a single study. Most appropriate data of a
series of studies were used for this metaanalysis.

Three researchers (H.O., Y.T., and K.H.) &-
tracted data from each article by using a structured
sheet and entered the data into a database. Because
this analysis was performed by the principle of inte n-
tion-to-treat3?, all patients converted from the lapar o-
scopic group to the conventional open surgery group
remained in the laparoscopic group for analysis. We
conducted a meta-analysis for the short- and
long-term. For the short-term analysis, we collected
data on the duration of the operation, estimated blood
loss, number of patients requiring transfusion, nu m-
ber of harvested lymph nodes, time required for r e-
sumption of oral intake, duration of hospital stay,
length of operation wound , complications, and peri-
operative mortality. For the long-term analysis, we
used data on the rate of tumor recurrence, diseasefree
survival rate, and mortality. If necessary, we ca-
tacted the authors of the original studies to receive
further information.

Statistical analysis

Weighted mean differences (WMDs) and odds
ratios (ORs) were used for the analysis of continuous
and dichotomous variables, respectively. Ran-
dom-effects models were used to identify heteroge-
neity between the studies32 and the degree of heter-
geneity was assese d U s i R#gst. THe eonfidence
interval (Cl) was established at 95% and p values of
less than 0.05 were considered to indicate statistical
significance. Statistical analyses were performed us-
ing the Review Manager (RevMan) software version

5.025 provided by the Cochrane Collaboration , Co-
penhagen, Denmark.

Results

We identified 12 papers reporting RCTs that
compared LCRS and OCRS for colorectal cancef24,
The characteristics of each RCT are presented in Table
1. Our meta-analysis included 4458 patients with col-
orectal cancer, of these, 2375 had undergone LCRS
and 2083 OCRS The results of the short and
long-term are shown in Fig. 1 and Fig. 2, respectively.
The outcomes of LCRS and OCRS in the short and
long-term are reported below.

Lﬁgogtbte_rm Qutcomes

The operative duration for L CRS was signifi-
cantly longer than for O CRS i.e.,by 39.32min (WMD
= 39.32 95% Cl =30.7547.9% p < 0.00001) Eleven of
the 12 RCTsincluded data on operative duration, and
the 11 RCTsindicated that the duratio n of operations
using LCRS was significantly longer than that of o p-
erations using OCRS. Blood loss in patients who un-
derwent LCRS was significantly lesser than patients
in those who underwent OCRS, by an average volume
of 133.05ml (WMD = -13305;, 95% CI =-201.30to
-64.81, p = 0.001). We found no significant diffe r-
ences letween patients who underwent LCRS and
those that had OCRS for the number of transfused
patients or the number of dissected lymph nodes.
Patients in the LCRS group resumed oral intake on an
average of 1.08 days sooner than did patients in the
OCRS group, and the difference was significant
(WMD = -1.08 95% CI =-1.36to -0.80 p < 0.0000).
The duration of ho spital stay was significantly shorter
by an average of 2.80 days for patients in the LCRS
group than for those in the OCRS group (WMD =
-2.80; 95% CIl =-4.78 to -0.81; p = 0.006). The average
length of the wound caused by each operation was
significantly shorter by 10.97 cmin the LCRS group
than in the OCRS group (WMD = -10.97 95% CI =
-14.37 to -7.57, p < 0.0000). Differences in overall
perioperative complications and anastomotic leakage
between the LCRS group and the OCRS group were
insignificant for treatment of the colorectal cancer.We
also found no significant di fferences in peioperative
mortality between the surgery groups when we
pooled data for treatment of the colorectal cancer.

Long-term Outcomes

The rate of wound-site recurrence for patients in
the LCRS group was significantly higher than for
those in the OCRSgroup in our analysis of the pooled
data for CRC treatment (OR = 2.87 95% CI =
1.087.68 p = 0.04). Restricting wound -recurrence to
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isolated abdominal -wall recurrences, in the absence of
recurrent disease elsewhere the differences between
the groups was insignificant (p = 0.09).Our analysis of
the local and distant metastasis recurrence between
the LCRSgroup and the OCRSgroup for treatment of
the colorectal cancer indicated no significant differ-
ence.There was also no significant difference between
the surgery groups for the overall recurrence of tu-
mors.

We found no significant differences in the 3- and
5-year diseasefree survival rates between patients
who underwent L CRS and those who underwent
OCRS.

Table 1. Characteristics of the randomized clinical trials

There was no significant difference between the
LCRS and OCRS groups for cancerrelated mortality
for treatment of the colorectal cancer.Likewise, there
was no significant difference in overall mortality b e-
tween the LCRS and OCRS groups.

Heterogeneity

In the short-term period, significant heterogen e-
ity was detected between studies with respect to the
following 4 factors: intraoperative blood loss, dur a-
tion of hospital stay, length of operation wound , and
overall complications. In the long -term period, no
significant heterogeneity was detected between stud-
ies.

authors Year number of ref- institutions of Study size (n) lesional site follow -up period
erence the study (months)
LCRS OCRS
Araujo et al. 2003 11 single center 13 15 rectum 47.2 months (mean)
Braga at al. (colon) 2010 12 single center 134 134 colon 73 months (median)
Braga at al. (rec- 2007 13 single center 83 85 rectum 536 months (meany
tum) 54.2 months (median)
CLASICC 2010, 2007, 8,9,16 multicenter 526 268 colon or rectum 56.3 months (median)
2005
COLOR 2009, 2005 17,18 multicenter 534 542 colon 53 months (median)
COST 2004 19 multicenter 435 428 colon 4.4 years (median)
Curet et al. 2000 20 single center 25 18 colon 4.9 years (mean)
Lacy 2002 10 single center 111 108 colon 43 months (median)
Leung 2004 21 2 centers 167 170 colon or rectum 51 months (median)
Liang 2006 22 single center 135 134 colon 40 months (median)
Mirza et al. 2008 23 single center 116 117 colon or rectum 48 months (median)
Park et al. 2009 24 single center 170 374 rectum 36 months (mean)
operative time
LCRS OCRS Mean Difference Mean Difference

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

Braga et al (colon). 23 &7 134 174 T 134 166% 39.00[22.78, 55.22] -

Braga etal {recturn). 262 72 83 209 TFO 85 11.5% 53.00([31.52 74.48]

Lacy etal. 142 52 111 118 45 108 21.3% 24.00([11.13,36.87) ——

Leung et al. 1899 554 167 1442 &78 170 226% 4570([3361,56779 —=—

Liang et al. 2244 448 135 184 306 134 27.9% 40.40([31.24, 49.56] -

Total (95% CI) 630 631 100.0% 39.32[30.72,47.91] &

Heterogeneity: Tau®=47.00; ChiF=8.12, df=4 (P=0.08), F=51% To0 2o b a0 100

Test for overall effect: Z= 8.97 (P = 0.00001)

estimated blood loss

Favours LCRS Favours OCRS

LCRS OCRS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Braga et al (calon). 46 130 134 127 265 134 254% -81.00 [130.98,-31.02] —
Eraga et al {rectum). 213 236 83 396 367 95 19.0% -183.00[276.09,-8991] +—=——
Lacy et al. 105 99 111 193 212 108 26.2% -88.00 [132.02,-43.98] -
Liang et al. 54 12 135 240 34 134 294% -186.00[-192.10,-173.80] u
Total (95% CI) 463 461 100.0% -133.05 [-201.30, -64.81] i
Heterogeneity: Tau®= 4120.23; Chi*= 34.81, df= 3 (P = 0.00001); F=91% _th -1bD ) 1ﬁ0 Eﬁﬂ

Test for overall effect Z= 3.82 (P = 0.0001)

Favours LCRS Favours OCRS
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number of transfused patients

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Araujo et al. 3 13 10 15 21.3% 0.15[0.03, 0.80] —
Braga et al (colon). 11 134 20 134 B1.4% 0.51[0.23,1.11] -
Curet et al. 3 25 2 18 17.3% 1.09[0.16, 7.31] B —
Total (95% CI) 172 167 100.0% 0.45[0.19, 1.05] L 2
Total events 17 32
Heterngeneity: Tau?=0.15; Chi*= 2.57, df= 2 (P = 0.28); F= 22% t t t t
Testfor overall effect: Z=1.85 (P = 0.0E) DVD!EasvourglCRS Favoslrus OCR%DU

number of dissected lymph nodes

LCRS OCRS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Braga et al {colomn). 145 45 134 1563 63 134 264% -080[-211,041) —-
Braga et al {rectumy). 127 7.3 83 136 B9 a5 98% -0.90 [-3.05, 1.25] T
Lacy etal. 1M1 789 111 111 74 108 11.0% 0.00[-2.03,2.03] —
Leung et al. 111 78 167 121 71 170 176%  -1.00[-2.60, 0.60] —
Liang et al. 156 3 135 16 B 134 352% -0.40[-1.53,0.73] -
Total (95% C1) 630 631 100.0%  -0.62[-1.29, 0.06] Q
Heterogeneity: Tau®= 0.00; Chi*= 0.86, df= 4 (P = 0.83); F= 0% S0 5 5 L nn
Test for overall effect: Z=1.79 (P = 0.07) Favours LCRS Favours OCRS
hospital stay
LCRS OCRS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Braga et al {zolon). T 15 134 a7 24 134 MT7%  -1.70[218,-1.22) -
Braga et al {rectum). 10 49 83 136 10 85 167% -3.60[5897,-1.23 —
COLOR B2 BB 536 93 73 646 212% -110[1.93,-027) -
Lacy etal. 52 21 11 749 93 108 186% -270[4.50,-090] —
Liang et al. g 1 134 14 2 134 218% -500[5.38,-462] -
Total (95% CI) 999 1007 100.0% -2.80 [4.78, -0.81] "
Heterogeneity: Tau®= 4. 65; Chi*=147.22, df= 4 (P = 0.00001); F= 97% _1'1 n 15 3 é 1E1'|
Testfor overall effect: Z= 277 (P = 0.0086) Favours LCRS Favours OCRS
time to oral intake
LCRS OCRS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Braga et al {recturm). 37 1.3 83 5 2 85 2645% -1.30[-1.81,-0.79)
COLOR 29 19 536 38 34 546 549% -090[1.23,-0.57]
Lacy et al. 225 175 111 354 279 108 186% -1.29[-1.91,-0.67)
Total (95% CI) 730 739 100.0% -1.08[-1.36, -0.80]
Heterogeneity: Tau?= 0.01; Chi*= 2.30, df= 2 (P = 0.32); F= 13% I f T t {
Test for overall effect Z= 7.59 (P < 0.00001) - ”lfm'jg LCRSD Famur:UOCRla”D

length of operation wound

LCRS OCRS Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Braga et al {colon). 52 08 134 174 26 134 335% -1220[1266,-11.74] L
Eraga et al {rectum). 58 08 83 191 31 85 33.2% -13.30[13.98,-1262] L
Liang et al. 106 1.6 135 18 31 134 333% -7.40 799 -6.81] L
Total (95% CI) 352 353 100.0% -10.97 [-14.37, -7.57] L]

ity 2= ‘Chif= = E= I 1 } {
Heterogeneity: Tau = 894, Chi*= 21277, df=2 (P = 0.00001);, F= 99% S0 A0 ) 20 100
Testfor overall effect: Z=6.32 (P = 0.00001) Favours LCRS Favours OCRS
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overall complication

Odds Ratio

Odds Ratio

2,57 [0.54,12.17]
0.54 [0.29, 0.98]
0.61[0.32, 1.15]
1.05 [0.76, 1.43]
1.03[0.77,1.39]
1.08[0.78, 1.51]
0.43 [0.06, 2.92]
0.30 (015, 0.52]
0.87 [0.53, 1.43]
0.63[0.34,1.18]
1.24 [0.56, 2.74]

0.83 [0.66, 1.05]

LCRS OCRS

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
Araujo et al. 2] 13 T 15 21%
Braga et al {colon). 20 134 33 134 87%
Braga et al {rectum). 24 a3 34 g5 8.2%
CLASICC 172 526 g5 268 156%
COLOR 111 A34 110 542 161%
COST 92 435 85 428 152%
Curet et al. 2 25 3 18 1.4%
Lacyetal. 12 111 31 108 T.0%
Leung et al. 40 167 45 170 111%
Liang et al. 20 1353 29 134 3.5%
Parketal. 10 170 18 374 B.2%
Total (95% CI) 2333 2276 100.0%
Total events 512 480

Heterogeneity: Tau®= 0.07; Chi*=18.81, df=10 (P =0.03), F=50%

Testfor overall effect Z=1.587 (F=012)

anastomotic leakage

M-H, Random, 95% CI

RARS

- III* .llHI

0.01 01 10 100
Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Braga et al (calon). 5 134 B 134 91% 0.83[0.25, 2.78] e
Braga et al {rectum). 8 83 9 85 133% 0.90 [0.33, 2 46] .
CLASICC 35 526 13 2688 31.3% 1.401[0.73, 2.69) T
COLOR 15 534 10 542 204% 1.54 [0.68, 3.45] I e
Curetetal. 0 25 0 18 Mot estimable
Lacyetal. o 111 2 108 1.4% 0.191[0.01,4.03 4
Leung et al. 1 167 4 170 2.8% 0.25[0.03, 2.26] -
Liang et al. 2 135 4 134 4.6% 0.491[0.09, 2.71] .
Parketal. 8 141 15 2681 171% 0.99[0.41, 2.39) B
Total (95% CI) 1856 1720 100.0% 1.07 [0.74,1.54] L 2
Total events 74 B3
Heterogeneity: Tau®= 0.00; Chi*= 5.45, df= 7 (P = 0.61); F= 0% Dol 01 10 100

Testfor overall effect Z=035(FP=0.73)

perioperative mortality

Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Braga et al (colon). o 134 o 134 Mot estimable
Braga et al {rectum). 2 83 1 85 T1% 207[018,23.32) —
COLOR B 534 10 542 400% 0.60[0.22,1.68] —
COsT 2 435 4 4283 143% 0.49[0.09, 2.69] -1
Curetetal. 1 25 i} 18 3.9% 2.27[0.09, 58.84]
Lacy etal. 1 1068 3 102 8.0% 0.31[0.03, 3.07] I R
Leung et al. 1 167 4 170 8.6% 0.25[0.03, 2.26] I
Mirza et al. 4 116 3 117 18.0% 1.36 [0.30, 6.20] L —
Total (95% CI) 1600 1596 100.0% 0.69 [0.36, 1.31] "
Total events 17 25
Heterogeneity: Tau®=0.00; Chi"=3.56, df= 6 (F=0.74), F= 0% T s 100

Testfor overall effect: Z=1.14 (P =0.25)

Fig.1 Meta-analysis of the short-term period for colorectal cancer

Favours LCRS Favours OCRS
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overall recurrence

LCRS OCRS Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Araujo et al. i} 13 2 15  0.2% 0.20[0.01, 457] +
Braga et al (colon). 20 134 24 134 55% 0.80[0.42,1.54] —r
Eraga et al (rectum). 4 83 A g5 1.3% 0.81[0.21,3.13] T
CLASICC 124 526 59 268 18.7% 1.08[0.77,1.589] T
COLOR 105 534 92 H42 2423% 1.20[0.88,1.63] il
COST 76 435 84 428 19.6% 0.87 [0.61,1.22] -
Curet et al. 1 18 1 18 0.3% 1.00([0.06,17.33]
Lacy etal. 18 106 28 102 5.2% 0.54 [0.28,1.05] -]
Leung et al. a7 167 30 170 8.0% 1.33[0.78, 2.27] T
Liang et al. 23 134 29 134 B2% 0.74[0.40,1.37] T
Mirza et al. 27 17 27 115 B.2% 0.98[0.53,1.80] -1
Parketal. 24 107 17 72 46% 0.94 [0.46, 1.90] -
Total (95% CI) 2375 2083 100.0% 0.98 [0.84, 1.14] 4
Total events 459 398

e 2 — - = - —_ p— - - ! ] 1 |
Heterogeneity: Tau®= 0.00; Chi*=8.97 df=11 (F=062); F= 0% S0 01 10 100

Testfor overall effect Z=0.24 (F = 0.81)

local recurrence

Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Araujo et al. 0 13 2 15 1.1% 0.20[0.01,457] #
Braga et al {colon). 1 134 3134 21% 0.33[0.03,3.200 —
Braga et al {rectumn). 3 83 4 85 15% 0.76 [0.16, 3.50] I e
CLASICC 45 526 21 268 28.9% 1.10[0.64,1.89] I
COLOR 26 534 26 542 275% 1.02[0.568,1.77]
Lacyetal. 7 106 14 102 11.0% 0.44[017,1.15] I
Leung et al. 11 167 7170 106% 1.64 [0.62, 4.34] S
Mirza et al. 4 17 11 114 74% 0.33[0.10,1.08] —_—
Park etal. B 107 5 72 B.9% 0.80[0.23, 2.71] I —
Total (95% CI) 1787 1503 100.0% 0.86 [0.62, 1.19] L
Total events 103 93

Heterogeneity: Tau*=0.02, ChF=8.73,d=8{P=037), F=8%
Testfor averall effect Z2=0.92 (P = 0.36)

distant metastasis

001 01 10

100
Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Araujo et al. i} 13 I 15 Mot estimable
Braga et al {colon). 19 134 21 134 8.9% 0.89[0.45, 1.74]
Braga et al {rectumn). 1 83 1 85 0.5% 1.02 [0.06, 16.65]
CLASICC 79 526 38 268 230% 1.07[0.70,1.63] I:
COLOR a6 534 54 542 259% 1.06[0.71,1.57]
Lacyetal. 7 106 9 102 3.8% 0.73[0.26, 2.04] 1
Leung et al. 30 167 26 170 122% 1.21 [0.68, 2.16] T
Liang et al. 22 135 28 134 106% 0.74[0.40,1.37] T
Mirza et al. 23 17 18 115 8.7% 1.32 [0.67, 2.60] T
Parketal. 18 107 12 72 B.3% 1.01 [0.45, 2.25] I
Total (95% CI) 1922 1637 100.0% 1.02 [0.84, 1.25] L ]
Total events 255 207

Heterogeneity: Tau®= 0.00; Chi*= 2,61, df=8(P=096); F=0%
Testforoverall effect Z=0.24 (P =0.81)

I t }
0.01 01 10

J
100
Favours LCRS Favours OCRS
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wound-site recurrence

LCRS OCRS Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Araujo etal. a0 13 0 15 Mot estimahle
Braga et al (colon). o 134 0 134 Mot estimahle
CLASICC 9 528 1 268 225% 4 65 [0.59, 36.89) S . E—
COLOR 7 534 2 542 3B.9% 3591(0.74,17.34) T
COST 2 435 1 428 167% 1.97 [0.18, 21.83] e B
Lacyetal. 1 108 0 102 9.4% 2.911[0.12,72.39]
Leung et al. o 167 o 170 Mot estimahle
Liang et al. 1 135 1 134 125% 0.99[0.06,16.03]
Mirza et al. o 17 0 114 Mot estimable
Total (95% CI) 2167 1908 100.0% 2.87[1.08,7.68] -
Total events 20 5

it = — . - p— —_ R = I 1 1 ]
Heterogeneity: Tau®= 0.00; Chi*= 095, df=4 (P=092); F=0% T o1 10 100

Test for overall effect Z= 210 (F = 0.04)

cancer-related mortality

Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
CLASICC 94 526 50 268 257% 0.95[0.65, 1.39] _j:
COLOR 58 534 B3 542 264% 0.84 [0.58,1.21]
COST 48 435 B1 428 238% 0.75[0.50,1.12] i
Curet et al. 5 25 B 18 31% 0.50[0.13, 2.00] I
Lacyetal. 10 106 21 102 B.3% 0.401[0.18, 0.90] I
Leung et al. 26 167 20 170 127% 1.38[0.74, 2.59] ™
Total (95% CI) 1793 1528 100.0% 0.83 [0.65, 1.07] 4
Total events 21 227

Heterogeneity: Tau®=0.03, Chi*=6.89,df=5(P=023), F=27%
Testfor overall effect Z=146(F =014}

3-year disease-free interval

L 1 | ]
001 01 10 100
Favours LCRS Favours OCRS

LCRS OCRS Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CLASICC 284 428 143 211 35.3% 0.94 [0.66, 1.33]
COLOR 386 A34 413 542 A70% 0.90[0.68,1.18]
Park et al. 83 107 59 72 77% 0.76 [0.36,1.62] T
Total (95% ClI) 1069 825 100.0% 0.90 [0.73, 1.11] L
Total events 763 615

Heterogeneity: Tau®= 0.00; Chi*= 024, df=2 (P=0.89), F= 0%
Test for overall effect Z= 099 (F=0.32)
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Fig. 2 Meta-analysis of the long- term period for colorectal cancer

Discussion

Previous articles showed that laparoscopic sur-
gery for CRC is associated with low morbidity, less
pain, fast recovery, and short hospital stay, compared
to conventional open surgery in the short-term57,
Recent articles reporting RCTs have shown that
long-term oncological results for LCRS are compara-
ble to those for OCRS?3. There are claimsthat LCRS
prolongs cancer-related survival 19 Therefore, we
examined the oncological results of LCRS and com-
pared to those of OCRS in short- and long-term peri-
ods by a meta-analysis of 12 RCTs.

In the short-term period, this meta-analysis
showed that LCRS has a significantly long operative
time but significantly reduces the intraoperative
blood loss compared with OCRS. These resuts are
consistent with those of the recent RCT0 22 Potential
explanations for the abovementioned results are me-
ticulous dissection facilitated by instruments for la p-
aroscopic surgery and videoscopic magnification 34,
We also found that there was no significant difference
in the number of patients requiring blood transfusions
between the LCRS and OCRS groups.The lack of dif-
ference in the number of harvested lymph nodes be-
tween the 2 groups may suggest that the quality of the
operative techniques is the same Patients who un-
derwent LCRS resumed oral intake significantly ear-
lier and had significantly shorter hospital stays than
did patients who underwent OCRS; this finding su g-
gests that LCRS leads tofaster recovery. The safety
and feasibility of LCRS is similar to that of OCRS as
shown by insignificant differences in the overall
perioperative complications, anastomotic leakage,
and perioperative mortality between the surgery
groups.

In the long-term period, this study showed that
there is no significant difference in the overall recur-

rence, local recurrence, or distant recurrence of me-
tastases between the LCRS and OCRS groupsThe
rate of wound -site recurrence forthe LCRSgroup was
significantly higher than that for the OCRSgroup.In7
of the 9 studies that reported data on wound -site re-
currence, the rates of wound-site recurrence for LCRS
were similar to the rates for OCRS. In the CLASICC
trial, the number of extraction -site recurrences was
higher than that of trocar -site recurrences in the LCRS
group. Therefore, the authors emphasize the need for
adequate wound protection during specimen extra c-
tion13, In the COLOR trial, the number of trocar -site
recurrences was higher than that of extraction-site
recurrences in the LCRS group. In this meta-analysis
the differences of wound -site recurrence between the
groups was insignificant , restricting
wound -recurrence to isolated abdominal-wall recur-
rences, in the absence of recurrent disease elsewhere.
Lim et al. reported that port -site metastasis may be a
part of the systemic disease rather than anunfort u-
nate sequelae of the learning curve for laparoscopic
surgeryss,

We found no significant difference between the
LCRS and OCRS groups foroverall mortality, 3 - and
5-year diseasefree survival rate and cancerrelated
mortality. These results suggest that the long-term
oncological results of LCRS are similar to those of
OCRS. Lacy et al. reported that LCRS significantly
prolongs cancer-related survival in treatment of colon
cancerf, but our meta-analysis of the pooled data did
not show this difference.

Quality of life (QOL) after laparoscopic surgery
is improved in the early postoperative period com-
pared with QOL after open surgery . In the long-term
period, however, QOL after LCRS is similar to QOL
after OCRS 36 From the cosmetic viewpoint, LCRS is
superior to OCRS because the length of operation
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