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Abstract. The aim of the present meta‑analysis compared 
left colic artery (LCA) preservation with non‑preservation in 
laparoscopic resection of rectal cancer in terms of feasibility, 
efficacy and safety. The PubMed, Ovid, Embase, Web of 
Science, CBM, CNKI, VIP and WanFang Data databases 
were searched prior to June 2017 for studies comparing LCA 
preservation and non‑preservation in laparoscopic resection 
for rectal cancer. Two researchers screened the literature 
independently, extracted the data and evaluated the risk of 
bias. The study was performed using RevMan 5.3 software 
for meta‑analysis. A total of 10 studies comparing LCA 
preservation and non‑preservation in laparoscopic resection 
for rectal cancer were selected for this meta‑analysis, with a 
combined study population of 1,471 patients. The results of 
the meta‑analysis demonstrated that, when comparing LCA 
preservation with non‑preservation in laparoscopic resection 
for rectal cancer, there were significant differences between 
the two groups in terms of operative time (P<0.01), estimated 
blood loss (P<0.01), percentage of neostomy (P<0.01), the 
number of retrieved lymph nodes (P<0.01), time to first 
postoperative exhaust (P<0.01) and amount of anastomotic 
leakage (P<0.01). However, there were no significant 
differences in postoperative hospital stay (P=0.28), incidence 
of recurrence (P=0.73) and incidence of metastasis (P=0.52). 
Therefore, compared with LCA non‑preservation, patients in 
whom the LCA was preserved during laparoscopic resection 
for rectal cancer had a better prognosis. However, there was 
no difference in recurrence or metastasis between the two 
groups. Although the operative time and estimated blood loss 
were increased with LCA preservation, these may be reduced 
with improving proficiency of the operating surgeons. The 

conclusions of the present study require verification by larger 
samples and high‑quality randomized controlled trials.

Introduction

Rectal cancer has the fourth highest incidence among malig-
nant tumors in China, and 70% of rectal cancers are located in 
the lower rectum (1). Rectal cancer has a high mortality rate, 
mainly attributed to local recurrence, lymphatic metastasis 
and hematogenous metastasis (2). Surgical resection is the 
main treatment for rectal cancer. In recent years, with the rapid 
development of endoscopic techniques, laparoscopic resection 
of rectal cancer has become the preferred surgical method, as 
it involves less trauma, less pain, faster recovery, minor scar-
ring and fewer complications, among other advantages (3). 
Total mesorectal excision (TME) is generally well‑received 
by surgeons, although whether to preserve the left colic artery 
(LCA) during surgery remains controversial (4).

Preservation of the LCA involves the ligation of blood 
vessels in the lower part of the LCA that originates from the 
lower part of inferior mesenteric artery (IMA), while cutting 
the LCA involves the ligation of blood vessels near the origin 
of the IMA and dissection of the regional lymph nodes (5). 
However, further study is required to determine whether the 
effects of two surgical methods on patient prognosis differ 
significantly and which method is more beneficial for patients. 
To this end, systematic evaluation and meta‑analysis were used 
to comprehensively evaluate the clinical efficacy of laparo-
scopic resection of rectal cancer with and without preservation 
of the LCA, hoping to provide information that may serve as a 
reference for decision making in clinical practice.

Materials and methods

Search strategy. Under the supervision of TJY and CYY, 
CSZ and DWF systematically searched the PubMed, Ovid, 
Embase, Web of Science, CBM, CNKI, VIP and WanFang 
Data databases prior to June 2017 for studies comparing LCA 
preservation and non‑preservation in laparoscopic resection 
for rectal cancer. In addition, the reference lists of the studies 
were obtained to supplement the literature. The following 
free‑text terms and MeSH terms were used to identify the 
studies: Left colic artery, left colonic artery, rectal cancer, 
rectal carcinoma, laparoscopic, randomized controlled trial 
and controlled clinical trial.
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Study selection and inclusion criteria. The inclusion criteria 
were as follows: i) Randomized controlled trial (RCT) or 
quasi‑RCT, which is a quasi‑randomised trial that uses a 
quasi‑random method of allocating participants to different 
interventions (this design is frequently used when it is not 
logistically feasible or ethical to conduct an RCT); ii) patients 
with rectal cancer diagnosis without limitations regarding 
age, race, nationality or disease course; iii)  laparoscopic 
resection performed for rectal cancer, with the experimental 
group retaining and the control group not retaining the LCA; 
and iv) the results referred to at least one quantitative study. 
The data extraction included: i) Basic information about the 
research, including title, author, publication date, etc.; ii) the 
baseline objective and the details of the intervention; iii) key 
elements of the risk assessment; and iv) outcome indicators 
and outcome measurement data, including operative time, 
estimated blood loss, percentage of neostomy, amount of 
anastomotic leakage, number of retrieved IMA lymph nodes, 
postoperative hospital stay, incidence of recurrence and inci-
dence of metastasis. The exclusion criteria were as follows: 
i) Previously published literature; ii) literature not published 
in Chinese or English; iii)  loss of >20% of patients during 
follow‑up; iv) inability to extract the relevant data from the 
original literature or contact the author; and v) presence of 
tumors outside the rectum including extra‑rectal metastasis 
and primary tumors associated with rectal cancer.

Quality assessment. Two researchers (CSZ and XHL) inde-
pendently reviewed and extracted the required data, which 
were cross‑checked. Disagreements were resolved by a 
third researcher (YW). Attempts were made to contact the 
original authors to supplement missing data. During literature 
screening, the title of the article we first read to exclude studies 
that were clearly irrelevant, and then the abstract and the full 
text were read to determine whether or not to include the study 
in question. The bias risk assessment included in the study was 
independently evaluated by two researchers (CSZ and CYY) 
based on the Cochrane Collaboration Network for RCT bias 
assessment tools to assess the risk of inclusion bias. Risk and 
bias were assessed in the following areas: Random sequence 
generation, allocation concealment, blinding of participants 
and personnel, blindness of outcome assessment, incomplete 
outcome date, selective reporting and other bias. The studies 
were divided into three groups based on the assessment of bias, 
namely high, low and unclear risk of bias. In the course of the 
assessment, in case of divergence, it was settled by discussion 
or submitted to a third researcher.

Statistical analysis. A total of 10 studies  (6‑15) involving 
1,471 patients with rectal cancer were finally included in the 
meta‑analysis (Fig. 1). The search strategy is summarized in 
File S1. Meta‑analysis was performed using RevMan 5.3 soft-
ware (Cochrane Community). Relative risk (RR) was calculated 
for enumeration data as effect indicators, and mean deviation 
(MD) was calculated for measurement data as effect indicators. 
Additionally, each effect indicator was given a point estimate 
and 95% confidence interval (CI) (16). The heterogeneity of the 
included studies was analyzed by χ2 test (test level α=0.1) and 
quantitatively determined by I2 statistics. If there was no statis-
tical heterogeneity among the results, the fixed‑effects model 

was used for meta‑analysis; if statistical heterogeneity was 
indeed present in the results of the study, the random‑effects 
model was used for meta‑analysis after the obvious clinical 
heterogeneity of the impact was excluded. Subgroup analysis 
or sensitivity analysis was used when clinical studies had 
significant heterogeneity or when only conducting descriptive 
analysis (17). The level of significance was α=0.05.

Results

The literature screening process and results are presented in 
Fig. 1. The clinical characteristics and related information 
regarding the patients included in this study are shown in 
Table I. The main results of this study are as follows:

Operative time. A total of 9 RCTs (6,7,9‑15) were included, 
involving 1,448 patients with rectal cancer. A meta‑analysis, 
which applied the fixed‑effects model, revealed that there 
was a significant difference between preservation and 
non‑preservation of the LCA during laparoscopic resection of 
rectal cancer (RR=5.87; 95% CI: 2.60, 9.14; P<0.01; Fig. 2), 
with the operative time for preservation of the LCA being 
comparatively longer.

Estimated blood loss. A total of 9 RCTs  (7‑9,11‑15) were 
included, involving 1,346  patients with rectal cancer. A 
meta‑analysis, which applied the fixed‑effects model, revealed 
that there was a significant difference between preservation 
and non‑preservation of the LCA during laparoscopic resec-
tion of rectal cancer (RR=3.92; 95% CI; 2.04, 5.81; P<0.01; 
Fig. 3). In a comparison of the two groups, preserving the LCA 
was associated with a larger volume of blood loss.

Number of retrieved lymph nodes. A total of 5 RCTs (7,9‑11,15) 
were included, involving 961 patients with rectal cancer. A 
meta‑analysis, which applied the fixed‑effects model, revealed 
that there was a significant difference between preservation and 
non‑preservation of the LCA in laparoscopic resection of rectal 
cancer (RR=‑2.28; 95% CI: ‑3.08, ‑1.48; P<0.01; Fig. 4), higher 
number of retrieved nodes were swept with LCA preservation.

Time to first postoperative exhaust. A total of 4 RCTs (6,7,13,14) 
were included, involving 207 patients with rectal cancer. A 
meta‑analysis, which applied the fixed‑effects model, revealed 
that there was a significant difference between preservation 
and non‑preservation of the LCA in laparoscopic resection of 
rectal cancer (RR=‑0.46; 95% CI: ‑0.60, ‑0.31; P<0.01; Fig. 5), 
as the time to the first postoperative exhaust was reduced in 
patients in whom the LCA was preserved.

Postoperative hospital stay. A total of 4 RCTs  (7,9,10,15) 
were included, involving 912  patients with rectal cancer. 
A meta‑analysis, which applied the fixed‑effects model, 
revealed that there was no statistically significant difference 
in postoperative hospital stay between preservation and 
non‑preservation of the LCA in laparoscopic resection of 
rectal cancer (RR=‑0.29; 95% CI: ‑0.81, 0.23; P=0.28; Fig. 6).

Neostomy. A total of 4 RCTs  (6,10,13,14) were included, 
involving 266 patients with rectal cancer. A meta‑analysis, 
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which applied the fixed‑effects model, revealed that there 
was a significant difference between preservation and 
non‑preservation of the LCA in laparoscopic resection of 
rectal cancer (RR=0.16, 95% CI: 0.04, 0.62; P=0.008; Fig. 7), 
with the patients in whom the LCA was preserved having a 
lower percentage of neostomy.

Anastomotic leakage. A total of 7 RCTs  (6,7,9,10,13‑15) 
were included, involving 1,058 patients with rectal cancer. A 
meta‑analysis, which applied the fixed‑effects model, revealed 
that there was a significant difference between preservation 
and non‑preservation of the LCA in laparoscopic resection of 
rectal cancer (RR=0.48, 95% CI: 0.32, 0.71; P<0.01; Fig. 8), 
with patients in whom the LCA was preserved being less likely 
to experience anastomotic leakage.

Recurrence. A total of 7 RCTs (6,8,9,11,13‑15) were included, 
involving 944 patients with rectal cancer. A meta‑analysis, 
which applied the fixed‑effects model, revealed that there was 

no statistically significant difference in the risk of recurrence 
between preservation and non‑preservation of the LCA in 
laparoscopic resection of rectal cancer (RR=0.93; 95% CI: 
0.60, 1.44; P=0.73; Fig. 9).

Metastasis. A total of 4 RCTs  (6,10,13,14) were included, 
involving 266 patients with rectal cancer. A meta‑analysis, 
which applied the fixed‑effects model, revealed that there was 
no statistically significant difference in the risk of metastasis 
between preservation and non‑preservation of the LCA in 
laparoscopic resection of rectal cancer (RR=0.81; 95% CI: 
0.43, 1.53; P=0.52; Fig. 10).

Risk of bias assessment. Two researchers (CSZ and XHL) 
independently assessed the risks and bias of the included 
studies. The contents of the specific assessments included were 
as follows: Selection bias, performance bias, attrition bias, 
reporting bias and other types of bias (18). The details of the 
Cochrane risk of bias assessment are shown in Fig. 11.

Figure 1. Flow chart of the literature search and article selection.

Figure 2. Meta‑analysis of operative time between the two groups.
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Discussion

The most serious complication of laparoscopic surgery for 
rectal cancer is anastomotic leakage, which leads to perito-
neal infection and peritonitis, increasing the likelihood of a 
second surgery, prolonging hospital stay, and affecting patients 
undergoing chemotherapy and radiotherapy, which may pose 
a serious threat to the patients' life and well‑being (19,20). 
The principal causes of anastomotic leakage are diverse, such 

as anastomotic tension, compromised blood supply, hypo-
proteinemia, bleeding and blood transfusion and prolonged 
operative time. However, studies have demonstrated that 
the most frequent cause is anastomotic bowel blood supply 
disturbances (21,22).

Traditional rectal cancer resection does not preserve the 
LCA due to high ligation of the IMA, and the anastomotic blood 
supply mainly comes from the marginal branch of the middle 
artery of the colon. Retention of the LCA may provide a better 

Figure 3. Meta‑analysis of intraoperative blood loss between the two groups.

Figure 4. Meta‑analysis of the number of retrieved lymph nodes between the two groups.

Figure 5. Meta‑analysis of time to first postoperative exhaust between the two groups.

Figure 6. Meta‑analysis of postoperative hospital stay between the two groups.
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blood supply for the proximal colon stump. This theory has 
been confirmed by intraoperative vascular Doppler surgery in 
clinical studies (23‑25). Komen et al (26) also confirmed that 
the blood supply to the colon stump after preservation of the 
LCA was significantly better compared with non‑preservation. 
However, high ligation of the IMA has more advantages in 
terms of lymph node dissection, as the nodes in the region of 
the mesenteric vascular root are more thoroughly dissected.

In the present study, systematic review and meta‑analysis 
were used to evaluate the correlation between preservation and 
non‑preservation of the LCA in laparoscopic resection for rectal 
cancer. The patient complications were systematically evaluated. 
Regarding intraoperative factors, operative time, intraoperative 
blood loss, lymph node dissection and the necessity of preven-
tative colostomy were evaluated. In terms of postoperative 
complications, first time passing wind following operation, 
length of hospital stay, postoperative anastomotic leakage, 
recurrence and metastasis were evaluated. The results of the 

meta‑analysis revealed that, compared with non‑preservation, 
preservation of the LCA was associated with increased opera-
tive time and intraoperative blood loss. However, preserving the 
LCA was associated with faster recovery and lower incidence of 
anastomotic leakage. Additionally, higher surgeon proficiency 
may also reduce operative time and the volume of intraoperative 
blood loss. In this case, preservation of the LCA in patients with 
rectal cancer may improve the prognosis.

The limitations of this study include the following: i) The 
number of studies and the total number of cases is relatively 
small, and the meta‑analysis of test performance may still be 
insufficient; ii) part of the studies do not describe the method 
for generation of random sequence and the allocation of hidden 
methods, which may indicate the presence of selective bias 
and implementation bias; iii) the meta‑analysis was limited to 
literature in Chinese and English, with the studies in Chinese 
accounting for a larger proportion, which is a potential source 
of bias.

Figure 7. Meta‑analysis of neostomy between the two groups.

Figure 8. Meta‑analysis of anastomotic leakage between the two groups.

Figure 9. Meta‑analysis of recurrence between the two groups.
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In summary, the evidence presented herein suggests 
that preserving the LCA is associated with a more 
favourable outcome in laparoscopic resection for rectal 
cancer compared with non‑preservation. Ensur ing 
clinical efficacy requires long‑term follow‑up and further  
investigation. Due to the number and quality of research 
restrictions, the abovementioned conclusions require verifica-
tion by further research with larger samples and high‑quality 
RCTs.
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