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Abstract

BACKGROUND

Advanced rectal cancer with submesenteric lymph node metastasis is a common
complication of advanced rectal cancer, which has an important impact on the
treatment and prognosis of patients.

AIM

To investigate the clinical and pathological characteristics of inferior mesenteric
artery (IMA) root lymph node metastases in patients with rectal cancer. The
findings of this study provided us with fresh medical information that assisted us
in determining the appropriate treatment for these patients.

METHODS

Our study searched PubMed, Google Scholar, and other databases and searched
the relevant studies and reports on the risk factors of IMA root lymph node meta-
stasis of rectal cancer published in the self-built database until December 31, 2023.
After data extraction, the Newcastle-Ottawa scale was used to evaluate the quality
of the included literature, and RevMan5.3 software was used for meta-analysis
and heterogeneity testing. The fixed effect modules without heterogeneity were
selected to combine the effect size, and the random effect modules with hetero-
geneity were selected to combine the effect size. The cause of heterogeneity was
found through sensitivity analysis, and the data of various risk factors were
combined to obtain the final effect size, odds ratio (OR) value, and 95% confidence
interval (CI). Publication bias was tested by drawing funnel plots.

RESULTS
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A total of seven literature were included in this study. By combining the OR value of logistic multivariate
regression and the 95%CI of various risk factors, we concluded that the risk factors for lymph node metastasis in
the IMA region of rectal cancer were as follows: Preoperative carcinoembryonic antigen (CEA) > 5 ng/mL (OR =
0.32, 95%ClI: 0.18-0.55, P < 0.05), tumor located above peritoneal reflexive (OR = 3.10, 95%CI: 1.78-5.42, P < 0.05),
tumor size 2 5 cm (OR = 0.36, 95%CI: 0.22-0.57, P < 0.05), pathological type (mucinous adenocarcinoma/sig-ring
cell carcinoma) (OR = 0.23, 95%Cl: 0.13-0.41, P < 0.05), degree of tumor differentiation (low differentiation) (OR =
0.17, 95%CI: 0.10-0.31, P < 0.05), tumor stage (T3-4 stage) (OR = 0.11, 95%CI: 0.04-0.26, P < 0.05), gender and age
were not risk factors for IMA root lymph node metastasis in rectal cancer (P > 0.05).

CONCLUSION
Preoperative CEA level, tumor location, tumor size, tumor pathologic type, tumor differentiation, and T stage were
correlated with IMA root lymph node metastasis.

Key Words: Rectal cancer; Inferior mesenteric artery root lymph node metastasis; Risk factors; Survival prognosis; Meta-
analysis

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study investigated the clinical and pathological features of advanced rectal cancer with submesenteric lymph
node metastasis by meta-analysis. We will collect relevant literature, systematically integrate existing research results, and
analyze clinical manifestations, pathological features, and factors related to the metastasis of patients. This study has
important implications for understanding the pathogenesis, diagnostic markers, and treatment strategies of submesenteric
lymph node metastasis in advanced rectal cancer.

Citation: Wang Q, Zhu FX, Shi M. Clinical and pathological features of advanced rectal cancer with submesenteric root lymph node
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INTRODUCTION

Colorectal cancer (CRC) is the third most common malignancy worldwide and the second most deadly malignancy, with
approximately 900000 deaths worldwide each year. CRC is also the fifth-leading cause of cancer-related deaths in China
[1-3]. After traditional chemoradiotherapy, the clinical application of targeted immunotherapy has greatly improved the
survival rate of patients with rectal cancer, but radical surgical resection is still the preferred method to improve the
survival rate, improve the quality of life, and even cure CRC[4]. In 1982, Professor Heald proposed the concept of total
mesorectal resection (TME)[5]. The implementation of TME significantly reduced the local recurrence of rectal cancer
after surgery, so it became the basic principle of rectal cancer surgery. The concept of TME, in addition to the complete
removal of the tumor, also emphasizes the complete removal of the lymph nodes in the rectal drainage area[6]. Lymph
node metastasis is the most important and common metastasis pathway of CRC, and it is also an important index to
judge the stage and prognosis of CRC[7]. Clinically, lymph nodes in the rectal cancer drainage area were divided into
three stations: Paracenteric lymph nodes, mesangial lymph nodes, and mesangial root lymph nodes. The proposal of total
mesangial resection of rectal cancer emphasizes the “excision” of lymph nodes in the rectal drainage area, which can
make the pathological stage of the tumor more accurate and conducive to accurate postoperative treatment. However, the
scope of lymph node dissection for rectal cancer is still controversial. A large number of clinical studies have shown that
the lymph node metastasis of rectal cancer is mainly through the upper route, through the upper rectal artery, and finally
to the peripheral lymph nodes of the abdominal aorta[8-10]. In low rectal cancer, in addition to the upper metastasis
pathway, there are also lateral drainage pathways and lower drainage pathways. Lymph node metastases can be
continuous or discontinuous, with the latter occurring in about 5% of cases. The continuous route of lymph node
metastasis is first to the lymph nodes parallel to the intestinal duct along the marginal artery, then to the mesenteric
vessels supplying blood to the intestinal segment where the tumor is located, and finally to the lymph nodes at the
beginning of the vascular base. The route of this lymph node metastasis is first parallel to the intestinal duct and then
along the blood vessels of the mesentery to the center. In a few cases, lymph node metastasis can also be skipped,
especially when the lymph node metastasis in the drainage area is blocked. The lymph node of the cancer focus can also
be retrogradely metastasized.

Inferior mesenteric artery (IMA) root lymph node metastasis indicates a poor prognosis in these patients, with a high
possibility of local recurrence and distant organ metastasis after surgery. However, further exploration into the value of
dissection remains necessary. Some scholars believe that the IMA root lymph node metastasis rate of rectal cancer,
especially low rectal cancer, is relatively low, and the difficulty of submesenteric artery root lymph node dissection is
increased, which will lead to prolonged operation time, intraoperative collateral damage, increased postoperative
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complications, decreased postoperative quality of life of patients, prolonged hospital stay, increased hospitalization costs,
and other drawbacks. Some studies also believe that lymph node dissection of a submesenteric artery root for rectal
cancer can obtain more lymph nodes, reduce the false negative rate, and then provide a better treatment plan to improve
the postoperative survival rate of 5 or even 10 years.

Therefore, by searching the literature related to the clinicopathological features affecting lymph node metastasis in the
submesenteric artery region, this study deeply studied the rule of IMA root lymph node metastasis and explored the
clinicopathological features causing IMA root lymph node metastasis, providing new evidence-based medical evidence
for the choice of treatment for rectal cancer patients.

MATERIALS AND METHODS

Literature retrieval

This study was conducted through PubMed, Google Scholar, and other literature search platforms, and the search time
was as follows: Published studies and reports on clinical and pathological risk factors for IMA root lymph node
metastasis in rectal cancer from the establishment of the database to December 31, 2023. The method of “Subject word +
Free word” was used for literature retrieval, and the search terms were “rectal cancer, rectal neoplasms, rectum
neoplasms, rectal tumors”, and so on.

Inclusion criteria

The inclusion criteria including: (1) CRC was confirmed by colonoscopy or postoperative pathology; (2) The included
study was the first published literature on the risk factors of IMA root lymph node metastasis in rectal cancer at home
and abroad; (3) The research purposes and statistical methods of the literatures are the same or similar; and (4) If the
search appears to be the same author, or the same institution published duplicate literature, select one paper as the
research object.

Exclusion criteria

The exclusion criteria including;: (1) Literature types such as comprehensive analysis, review, case reports, and conference
reports were excluded; (2) Exclude the literature with incomplete data and cannot extract the required data; and (3)
Exclude only the abstract of the article, and cannot obtain the full text or download the full text of the literature.

Data extraction

Author name, publication year, study type, sample size, number of positive cases, and comparative characteristics of
study subjects were obtained from the included literature, such as: Preoperative data: gender, age, preoperative car-
cinoembryonic antigen (CEA) level; intraoperative data: Tumor location and tumor size; postoperative data: Pathological
type, degree of tumor differentiation, and depth of tumor invasion.

Quality evaluation of literature

Different scales were used to evaluate the quality of the included literature according to their research types. The
literature included in this study was all retrospective studies, scored by the New Castle-Ottawa Scale with a total score of
9. The higher the score, the better the quality; 1-5 was classified as low quality, and 6-9 as high quality.

Data processing and analysis

We used RevMan 5.3 software to analyze the extracted data. The data included in this study were all bicategorical
variables, and the odds ratio (OR) and 95% confidence interval (CI) were used as the combined effect index and combined
effect interval, respectively, to draw the forest map. P < 0.05 of the Z-test indicated statistically significant differences. The
I? value and P value of the Q test were used to judge the heterogeneity of the included studies. When P > 0.05 or I* < 50%,
a fixed effect model was used. When P < 0.05 or I* > 50%, there was heterogeneity among the included studies (the greater
the I?, the greater the heterogeneity). For studies with heterogeneity and statistical differences, subgroup studies,
sensitivity analysis, and meta-regression are needed to find the causes of heterogeneity. References that were significantly
off-center were removed, and a quadratic homogeneity test was performed. If heterogeneity was acceptable (I < 50%), a
fixed-effect model was used for analysis; otherwise, a random effect model was used for analysis.

RESULTS

Literature search results

As shown in Figure 1, a total of 322 pieces of literature were retrieved through the database. 31 literatures were obtained
after reading the title and abstract of the literatures and excluding the literatures that were inconsistent with the research
content. According to the inclusion and exclusion criteria, 7 literatures were finally included in this meta-analysis[11-17].

Meta-analysis of IMA root lymph node metastasis by gender
Six of the included studies reported gender as a risk factor for IMA root lymph node metastasis for comprehensive
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Figure 1 Document retrieval flow chart. 'Consider, if feasible to do so, reporting the number of records identified from each database or register searched
(rather than the total number across all databases/registers). 2If automation tools were used, indicate how many records were excluded by a human and how many
were excluded by automation tools.

analysis. The results are shown in Figure 2A, where I> = 26% and P = 0.24 in the Q test. There was slight heterogeneity in
the analysis of IMA root lymph node metastasis by gender among the studies. Therefore, we can select the combined
effect size of the fixed effects for our meta-analysis. The summary results of the six studies suggested that P = 0.4 of the Z-
test was not statistically significant, and gender was not a risk factor for IMA root lymph node metastasis.

Meta-analysis of age in relation to IMA root lymph node metastasis

Among the included literature, six studies reported age as a risk factor for IMA root lymph node metastasis. The results
are shown in Figure 2B, where I> = 37% and P = 0.16 in the Q test. There was slight heterogeneity in the analysis of IMA
root lymph node metastasis by age among the studies. Therefore, the fixed effects combined effect size can be selected for
meta-analysis. The summary results of the six studies suggested that the P = 0.15 of the Z-test was not statistically
significant, and age was not a risk factor for IMA root lymph node metastasis.

Meta-analysis of preoperative CEA level on IMA root lymph node metastasis

Among the included literature, 3 studies reported preoperative CEA level as a risk factor for IMA root lymph node
metastasis. The results are shown in Figure 2C, where I* = 0% and P = 0.69 in the Q test. There was no heterogeneity in the
analysis of preoperative CEA levels for IMA root lymph node metastasis. Therefore, we can select the combined effect
size of fixed effects for meta-analysis. The summary results of the three studies suggested that P < 0.0001 of the Z-test was
statistically significant, and preoperative CEA > 5 ng/mL was a risk factor for IMA root lymph node metastasis.

Meta-analysis of tumor location and IMA root lymph node metastasis

Four of the included literatures reported that tumor location was analyzed as a risk factor for IMA root lymph node
metastasis, and the results are shown in Figure 2D, where I* = 41% and P = 0.17 in the Q test. There was slight hetero-
geneity in the analysis of tumor location for IMA root lymph node metastasis among the studies. Therefore, we can select
the combined effect size of the fixed effects for our meta-analysis. The four studies” results showed that the P < 0.0001
level of significance for the Z-test meant that the tumor’s location above the peritoneal recurrence was a risk factor for
IMA root lymph node metastasis.

Meta-analysis of tumor size on IMA root lymph node metastasis
Among the included literature, 5 studies reported that tumor size was analyzed as a risk factor for IMA root lymph node
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Tang Junwei 2022 59 1058 69 1258 58.1% 1.02[0.71, 1.46] -
Wu Yingchao 2013 5 52 5 53 4.4% 1.02 [0.28, 3.76] S —
Yu Changtao 2017 17 84 14 143 8.1%  2.34[1.09, 5.03] —
Total (95%Cl) 1676 2122 100.0% 1.21 [0.93, 1.57] 3
Total events 119 128
Heterogeneity: Chi* = 8.00, df = 5 (P = 0.16); > = 37% I } } i
Test for overall effect: Z = 1.42 (P = 0.15) 0.01 0.1 1 10 100
<60yr =60yr
C CEA <5ng/mL CEA>5ng/mL 0dds ratio 0Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Jiang C 2021 5 202 24 283 42.4%  0.27 [0.10, 0.73] —a—
Wu Yingchao 2013 3 66 7 39 18.2% 0.22 [0.05, 0.90] I —
Yu Changtao 2017 17 164 14 63 39.4%  0.40[0.19, 0.88] ——
Total (95%Cl) 432 385 100.0% 0.32 [0.18, 0.55] <
Total events 25 45
Heterogeneity: Chi* = 0.74, df =2 (P = 0.69); > = 0% ; t t {
Test for overall effect: Z = 4.06 (P < 0.0001) 0.01 0.1 1 10 100
CEA <5ng/mL CEA > 5ng/mL
D Up peritoneal recursion Down peritoneal recursion 0Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
FuY 2021 7 68 2 95 10.7% 5.34 [1.07, 26.54]
Wu Yingchao 2013 1 30 7 75 27.7%  0.33[0.04, 2.85] -
Ye Jingming 2002 9 35 5 60 19.6% 3.81([1.16, 12.50] —_—
Yu Changtao 2017 22 96 9 131 42.0%  4.03 [1.76, 9.22] —_
Total (95%Cl) 229 361 100.0%  3.10 [1.78, 5.42] -
Total events 39 23
Heterogeneity: Chi* = 5.09, df = 3 (P= 0.17); = 41% t + + 1
Test for overall effect: Z = 3.99 (P < 0.0001) 0.01 0.1 1 10 100
Up peritoneal recursion Down peritoneal recursion
E <5cm =5cm 0Odds ratio 0Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
FuY 2021 2 76 7 87 10.5% 0.31[0.06, 1.53] —
Jiang C 2021 11 262 18 223 30.6% 0.50[0.23, 1.08] — &
Wu Yingchao 2013 2 58 8 47 14.0% 0.17[0.04, 0.86]
Ye Jingming 2002 2 42 12 53 16.6% 0.17[0.04, 0.81] I a——
Yu Changtao 2017 18 168 13 59 28.3% 0.42 [0.19, 0.93] —
Total (95%Cl) 606 469 100.0% 0.36 [0.22, 0.57] R 3
Total events 35 58
Heterogeneity: Chi®> = 2.57, df = 4 (P = 0.63); " = 0% I t t i
Test for overall effect: Z = 4.33 (P < 0.0001) 0.01 0.1 1 10 100
<5cm =5cm
F Study or Adenocarcinoma Mucinous adenocarcinoma/signet ring cell 0Odds ratio 0Odds ratio
subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
FuY 2021 6 140 3 23 13.2% 0.30[0.07, 1.29] T
Jiang C 2021 20 408 9 77 38.7% 0.39[0.17, 0.89] —_—
Wu Yingchao 2013 6 94 4 11 18.0% 0.12 [0.03, 0.52]
Ye Jingming 2002 7 83 7 12 30.1% 0.07 [0.02, 0.26] —_—
Total (95%CI) 725 123 100.0%  0.23 [0.13, 0.41] <
Total events 39 23
Heterogeneity: Chi? = 5.57, df = 3 (P= 0.13); I’ = 46% b + t i
Test for overall effect: Z = 5.11 (P < 0.00001) 0.01 0.1 1 10 100
Adenocarcinoma  Mucinous adenocarcinoma/
signet ring cell
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G High differentiation Low differentiation 0dds ratio 0Odds ratio
Study or subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
FuY 2021 4 132 5 31 3.3% 0.16 [0.04, 0.65] —_—
Jiang C 2021 12 384 17 101 10.9% 0.16 [0.07, 0.35]
LiK 2019 27 424 13 78 8.6% 0.34 [0.17, 0.69] -
Tang Junwei 2022 31 1804 97 512 61.8% 0.07 [0.05, 0.11] -
Wu Yingchao 2013 4 87 6 18  3.9% 0.10[0.02, 0.39]
Ye Jingming 2002 5 25 9 20 3.3% 0.31[0.08, 1.14] —_—r
Yu Changtao 2017 18 179 14 48 8.3% 0.27 [0.12, 0.60] —_—
Total (95%Cl) 3035 808 100.0% 0.13 [0.10, 0.18] &>
Total events 101 161
Heterogeneity: Chi? = 19.08, df = 6 (P = 0.004); I* = 69% I t + !
Test for overall effect: Z = 14.47 (P < 0.00001) 0.01 0.1 1 10 100

High differentiation  Low differentiation

H T1+ T2 T3 + T4 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
FuY 2021 0 19 9 144 3.6% 0.37 [0.02, 6.54]
Jiang C 2021 1 56 28 429 10.1% 0.26 [0.03, 1.95] —
LiK 2019 2 137 38 365 32.5% 0.13 [0.03, 0.54] — &
Wu Yingchao 2013 0 36 10 69 11.4% 0.08 [0.00, 1.36] + -
Ye Jingming 2002 0 26 14 55 14.7% 0.05 [0.00, 0.94] + =
Yu Changtao 2017 0 63 31 164 27.8% 0.03 [0.00, 0.55] +—®&——
Total (95%Cl) 337 1226 100.0% 0.11 [0.04, 0.26] e
Total events 3 130
Heterogeneity: Chi? = 2.44, df = 5 (P = 0.79); I = 0% f t t {
Test for overall effect: Z = 4.91 (P < 0.00001) 0.01 0.1 1 10 100

TI+T2 T3+T4

Figure 2 Meta-analysis. A: Meta-analysis of gender as a risk factor; B: Meta-analysis of age as a risk factor; C: Meta-analysis of preoperative carcinoembryonic
antigen level as a risk factor; D: Meta-analysis of tumor location as a risk factor; E: Meta-analysis of tumor size as a risk factor; F: Meta-analysis of pathological types
as risk factors; G: Meta-analysis of tumor differentiation degree as a risk factor; H: Meta-analysis of T stage as a risk factor. Cl: Confidence interval; CEA:
Carcinoembryonic antigen.

metastasis. The results are shown in Figure 2E, where > = 0% and P = 0.63 in the Q test. There was no heterogeneity in the
analysis of IMA root lymph node metastasis by tumor location. Therefore, the fixed effects combined effect size can be
selected for meta-analysis. The summary results of the five studies suggested that P < 0.0001 of the Z-test was statistically
significant, so tumor size > 5 cm was a risk factor for IMA root lymph node metastasis.

Meta-analysis of IMA root lymph node metastasis by pathological type

Among the included literature, 4 studies reported that pathological types were analyzed as risk factors for IMA root
lymph node metastasis, and the results are shown in Figure 2F, where I? = 46% and P = 0.13 in the Q test. There was slight
heterogeneity in the analysis of IMA root lymph node metastasis by pathological type. Therefore, we can select the
combined effect size of the fixed effects for meta-analysis. The aggregated results of the four studies suggested that P <
0.0001 of the Z-test was statistically significant, so mucinous adenocarcinoma/signet ring cell carcinoma was a risk factor
for IMA root lymph node metastasis.

Meta-analysis of IMA root lymph node metastasis by tumor differentiation

The seven pieces of literature included all reported that the degree of tumor differentiation was analyzed as a risk factor
for IMA root lymph node metastasis. The results are shown in Figure 2G, where I* = 69% and P = 0.004 in the Q test.
There was heterogeneity in the analysis of the degree of tumor differentiation on IMA root lymph node metastasis.
Therefore, random effects combined effect size was selected for meta-analysis. The pooled results of the seven studies
suggested that the P < 0.0001 of the Z-test was statistically significant, so low tumor differentiation was a risk factor for
IMA root lymph node metastasis.

Meta-analysis of T staging for IMA root lymph node metastasis

Among the included literature, six studies reported that T staging was analyzed as a risk factor for IMA root lymph node
metastasis. The results are shown in Figure 2H, where I* = 0% and P = 0.79 in the Q test. There was no heterogeneity in
the analysis of IMA root lymph node metastasis by T staging. Therefore, the fixed effects combined effect size can be
selected for meta-analysis. The summary results of the six studies suggested that the P < 0.0001 of the Z-test was statist-
ically significant. Therefore, T-stage T3 and T4 were risk factors for IMA root lymph node metastasis.

Publication offset analysis

This study conducted a publication bias analysis on the included literature, resulting in a largely symmetrical funnel plot
for each analysis outcome. The funnel chart made by the degree of tumor differentiation was used, for example, for
analysis. The pattern on the funnel chart was pretty even, which meant that most of the points in the data set used in the
study were within the 95%CI. This meant that the data was stable and there wasn’t any major publication bias, so the
results could be trusted (Figure 3).
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Figure 3 A biased funnel plot analysis. A: Biased funnel plot of gender as a risk factor; B: Biased funnel plot of age as a risk factor. OR: Odds ratio.

DISCUSSION

Lymph node metastasis is the most common and major metastasis pathway of CRC, and it is also an important indicator
to judge the stage and prognosis of CRC[18]. The significance of lymph node metastasis around IMA for prognosis is not
very clear, and the value of IMA root lymph node dissection is still controversial[19]. IMA root lymph node metastasis is
thought to lead to poor survival outcomes, and many studies have reported that D3 lymph node dissection can reduce
paraaortic recurrence and systemic metastasis and improve the prognosis[20-22]. However, studies suggest that the
lymph node metastasis rate in the IMA region is low, and patients’ prognosis remains poor even after surgical resection,
suggesting that the removal of IMA root lymph nodes holds little significance[23]. Therefore, it is important to review the
existing literature and explore its comprehensive impact on patient outcomes. The purpose of this study was to evaluate
the risk factors for IMA root lymph node metastasis in rectal cancer and to provide more reference for the selection of
surgical methods for these patients.

Many domestic and foreign scholars have carried out in-depth studies on the clinical and pathological risk factors
related to IMA root lymph node metastasis in rectal cancer, but the results of various studies are not exactly the same[24-
26]. Studies have shown that preoperative neoadjuvant chemoradiotherapy for rectal cancer can reduce the incidence of
IMA root lymph node metastasis[28-30]. For patients receiving neoadjuvant chemoradiotherapy before surgery, a high
serum CEA level, low tumor differentiation, and rectal cancer with more than peritoneal recursion were risk factors for
positive IMA root lymph nodes[31]. Another study found that preoperative CEA level, number of lymph node dis-
sections, and T stage significantly influenced the positive status of lymph nodes at D3 stations in patients with stage III
colon cancer[32]. Literature reports[33-35] from various countries indicate that IMA root lymph node metastasis, closely
related to the physiological and anatomical structure of the rectum and the pathway of lymphatic reflux, is more likely to
occur in high rectal cancer[36]. Specifically, late localization of the tumor was more common, and this study’s analysis
results aligned with the literature[37-39]. Through a literature search and review, the risk factors affecting IMA root
lymph node metastasis generally include: Gender, age, preoperative CEA level, tumor location, distance from the lower
tumor margin to the anus, tumor size, pathological type of tumor, degree of tumor differentiation, nerve and vascular
invasion, distant metastasis, tumor budding, T stage, and N stage were summarized[40]. The results of all studies were
summarized because there were few reports on risk factors in some literature. A meta-analysis was performed on the 7
literatures (total number of cases: 3893) that were finally included and classified according to preoperative data, intraop-
erative data, and postoperative data, including patient gender, age, preoperative CEA level, tumor location, tumor size,
tumor pathological type, tumor differentiation degree, and T stage, and to explore the effect of IMA root lymph node
metastasis in rectal cancer[41].

CONCLUSION

In summary, the positive rate of IMA root lymph node metastasis was related to preoperative CEA level, tumor location,
tumor size, tumor pathological type, tumor differentiation degree, and T stage, and the results were similar to those in the
literature reviewed. It is still controversial whether the third station lymph node dissection should be performed
routinely after radical resection of rectal cancer, because the operation time may be prolonged and postoperative complic-
ations increased. The results of this study reflect some of the clinicopathological features that may lead to IMA root
lymph node metastasis in rectal cancer, and provide evidence-based medical evidence for the selection of surgical
procedures for IMA root lymph node dissection in rectal cancer. However, the sample size of this study is small, the types
of studies included in the literature are relatively simple, retrospective analysis, and some of the literature quality is low.
We expect to conduct relevant multi-center, multi-type studies with larger sample size, so as to provide more reference
evidence for IMA root lymph node dissection.

gﬁ;@ WJGO | https://www.wjgnet.com 3305 July 15,2024 | Volume16 | Issue7 |



Wang Q et al. Submesenteric root lymph node metastasis

FOOTNOTES

Author contributions: Wang Q wrote the manuscript; Zhu FX collected the data; Shi M guided the study; and all authors reviewed,
edited, and approved the final manuscript and revised it critically for important intellectual content, gave final approval of the version to
be published, and agreed to be accountable for all aspects of the work.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

PRISMA 2009 Checklist statement: The authors have read the PRISMA 2009 Checklist, and the manuscript was prepared and revised
according to the PRISMA 2009 Checklist.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: China
ORCID number: Min Shi 0000-0002-1570-6431.

S-Editor: Wang JJ
L-Editor: A
P-Editor: Zheng XM

REFERENCES

1 Bedrikovetski S, Dudi-Venkata NN, Kroon HM, Seow W, Vather R, Carneiro G, Moore JW, Sammour T. Artificial intelligence for pre-
operative lymph node staging in colorectal cancer: a systematic review and meta-analysis. BMC Cancer 2021; 21: 1058 [PMID: 34565338
DOI: 10.1186/s12885-021-08773-w]

2 Christou N, Meyer J, Toso C, Ris F, Buchs NC. Lateral lymph node dissection for low rectal cancer: Is it necessary? World J Gastroenterol
2019; 25: 4294-4299 [PMID: 31496614 DOI: 10.3748/wjg.v25.131.4294]

3 Abd El Aziz MA, McKenna NP, Jakub JW, Hallemeier CL, Kelley SR, Jin Z, Mathis KL. Rectal cancer with synchronous inguinal lymph
node metastasis without distant metastasis. A call for further oncological evaluation. Eur J Surg Oncol 2022; 48: 1100-1103 [PMID: 34953643
DOI: 10.1016/j.¢j50.2021.12.018]

4 Chen W, Kang L, Huang Y, Ding Z. Rectal intramucosal carcinoma with lymph node metastasis and tumor deposit. Asian J Surg 2022; 45:
1719-1720 [PMID: 35181213 DOI: 10.1016/j.asjsur.2022.01.002]

5 Nagano H, Togawa T, Watanabe T, Ohnishi K, Kimura T, lida A, Noriki S, Imamura Y, Sato Y, Goi T. Heterotopic ossification in lymph node
metastasis after rectal cancer resection: a case report and literature review. World J Surg Oncol 2021; 19: 2 [PMID: 33388078 DOI:
10.1186/s12957-020-02098-x]

6 Chen Y, WenZ,MaY,LiuY,QueY, Yang X, Wu 'Y, Yu S. Metastatic lymph node calcification in rectal cancer: comparison of CT and high-
resolution MRI. Jpn J Radiol 2021; 39: 642-651 [PMID: 33686499 DOI: 10.1007/s11604-021-01108-6]

7 Wu L, Li X, Qian X, Wang S, Liu J, Yan J. Lipid Nanoparticle (LNP) Delivery Carrier-Assisted Targeted Controlled Release mRNA Vaccines
in Tumor Immunity. Vaccines (Basel) 2024; 12 [PMID: 38400169 DOI: 10.3390/vaccines12020186]

8 LA Franca A, Muttillo EM, Madaffari I, Massimi F, Longo G, Ceccacci A, Angelicone I, DE Giacomo F, Sperduti I, Balducci G, Osti MF,
Mercantini P. Lymph Node Metastasis in Extraperitoneal Rectal Cancer After Neoadjuvant Therapy: An Unsolved Problem? Anticancer Res
2023; 43: 2813-2820 [PMID: 37247907 DOI: 10.21873/anticanres.16450]

9 Li F, Hu J, Jiang H, Sun Y. Diagnosis of lymph node metastasis on rectal cancer by PET-CT computer imaging combined with MRI
technology. J Infect Public Health 2020; 13: 1347-1353 [PMID: 31289005 DOI: 10.1016/j.jiph.2019.06.026]

10 Jiang C, Liu Y, Xu C, Shen Y, Xu Q, Gu L. Pathological features of lymph nodes around inferior mesenteric artery in rectal cancer: a
retrospective study. World J Surg Oncol 2021; 19: 152 [PMID: 34006289 DOI: 10.1186/s12957-021-02264-9]

11 Yu CT. [Analysis of clinical factors related to lymph node metastasis in submesenteric artery root region of rectal cancer]. Bengbu Medical
College, 2017

12 Fu Y. [Factors analysis of lymph node metastasis and establishment of preoperative prediction model in 253 rectal cancer groups]. Southwest
Medical University, 2021

13 YeJ, Wan Y, Liu Y, Wang Z, Guo H, Huang S. [Analysis of lymph node metastasis in submesenteric artery root of rectal cancer]. Beijing
Daxue Xuebao Yixueban 2002; 34: 290-293

14 Tang J, Wang X, Li Y, Sun Y. [Characteristics of No.253 lymph node metastasis in middle and low rectal cancer and its influencing factors: a
report of 2 316 cases]. Zhonghua Xiaohua Waike Zazhi 2022; 21: 773-778 [DOI: 10.3760/cma.j.cn115610-20220411-00198]

15 Li K. [Feasibility study of multi-photon optical biopsy of lymph node at root of inferior mesenteric artery in rectal cancer]. Southern Medical
University, 2019

16 Wu Y, Wang X, Liu Y, Wan Y, Huang S. [Study on lymph node metastasis of inferior mesenteric artery in rectal cancer]. Zhonghua
Putongwaike Zazhi 2013; 28: 586-589 [DOL: 10.3760/cma.j.issn.1007-631x.2013.08.006]

17 Wan L, Hu J, Chen S, Zhao R, Peng W, Liu Y, Hu S, Zou S, Wang S, Zhao X, Zhang H. Prediction of lymph node metastasis in stage T1-2
rectal cancers with MRI-based deep learning. Eur Radiol 2023; 33: 3638-3646 [PMID: 36905470 DOI: 10.1007/s00330-023-09450-1]

18 Zhang YC, Li M, Jin YM, Xu JX, Huang CC, Song B. Radiomics for differentiating tumor deposits from lymph node metastasis in rectal
cancer. World J Gastroenterol 2022; 28: 3960-3970 [PMID: 36157536 DOI: 10.3748/wjg.v28.129.3960]

3%9@) WJGO | https://www.wjgnet.com 3306 July 15,2024 | Volume16 | Issue7 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-1570-6431
http://orcid.org/0000-0002-1570-6431
http://www.ncbi.nlm.nih.gov/pubmed/34565338
https://dx.doi.org/10.1186/s12885-021-08773-w
http://www.ncbi.nlm.nih.gov/pubmed/31496614
https://dx.doi.org/10.3748/wjg.v25.i31.4294
http://www.ncbi.nlm.nih.gov/pubmed/34953643
https://dx.doi.org/10.1016/j.ejso.2021.12.018
http://www.ncbi.nlm.nih.gov/pubmed/35181213
https://dx.doi.org/10.1016/j.asjsur.2022.01.002
http://www.ncbi.nlm.nih.gov/pubmed/33388078
https://dx.doi.org/10.1186/s12957-020-02098-x
http://www.ncbi.nlm.nih.gov/pubmed/33686499
https://dx.doi.org/10.1007/s11604-021-01108-6
http://www.ncbi.nlm.nih.gov/pubmed/38400169
https://dx.doi.org/10.3390/vaccines12020186
http://www.ncbi.nlm.nih.gov/pubmed/37247907
https://dx.doi.org/10.21873/anticanres.16450
http://www.ncbi.nlm.nih.gov/pubmed/31289005
https://dx.doi.org/10.1016/j.jiph.2019.06.026
http://www.ncbi.nlm.nih.gov/pubmed/34006289
https://dx.doi.org/10.1186/s12957-021-02264-9
https://dx.doi.org/10.3760/cma.j.cn115610-20220411-00198
https://dx.doi.org/10.3760/cma.j.issn.1007-631x.2013.08.006
http://www.ncbi.nlm.nih.gov/pubmed/36905470
https://dx.doi.org/10.1007/s00330-023-09450-1
http://www.ncbi.nlm.nih.gov/pubmed/36157536
https://dx.doi.org/10.3748/wjg.v28.i29.3960

19

20

23

29

30

31

33

(%)
=

35

36

37

41

Wang Q et al. Submesenteric root lymph node metastasis

Hazen SJA, Sluckin TC, Konishi T, Kusters M. Lateral lymph node dissection in rectal cancer: State of the art review. Eur J Surg Oncol 2022;
48: 2315-2322 [PMID: 34802862 DOI: 10.1016/j.js0.2021.11.003]

Nam SJ, Kim BC, Chang HJ, Jeon HH, Kim J, Kim SY. Risk Factors for Lymph Node Metastasis and Oncologic Outcomes in Small Rectal
Neuroendocrine Tumors with Lymphovascular Invasion. Gut Liver 2022; 16: 228-235 [PMID: 34552040 DOI: 10.5009/gn120364]

Wu L, Zheng Y, Liu J, Luo R, Wu D, Xu P, Li X. Comprehensive evaluation of the efficacy and safety of LPV/r drugs in the treatment of
SARS and MERS to provide potential treatment options for COVID-19. Aging (Albany NY) 2021; 13: 10833-10852 [PMID: 33879634 DOI:
10.18632/aging.202860]

Wang L, Hirano Y, Heng G, Ishii T, Kondo H, Hara K, Obara N, Asari M, Yamaguchi S. The Significance of Lateral Lymph Node Metastasis
in Low Rectal Cancer: a Propensity Score Matching Study. J Gastrointest Surg 2021; 25: 1866-1874 [PMID: 33078319 DOI:
10.1007/s11605-020-04825-x]

Ouchi A, Inoue M, Sato Y, Takamizawa Y, Kinoshita T, Moritani K, Komori K, Tsukamoto S, Shimizu Y, Kanemitsu Y. Lateral pelvic lymph
node metastasis in T2 low rectal cancer: is TME alone sufficient for cure? Jpn J Clin Oncol 2023; 53: 386-392 [PMID: 36722355 DOI:
10.1093/jjco/hyad008]

Wu L, Zhong Y, Wu D, Xu P, Ruan X, Yan J, Liu J, Li X. Immunomodulatory Factor TIM3 of Cytolytic Active Genes Affected the Survival
and Prognosis of Lung Adenocarcinoma Patients by Multi-Omics Analysis. Biomedicines 2022; 10 [PMID: 36140350 DOI:
10.3390/biomedicines10092248]

Liu Y, Wen Z, Yang X, Lu B, Xiao X, Chen Y, Yu S. Lymph node metastasis in rectal cancer: comparison of MDCT and MR imaging for
diagnostic accuracy. Abdom Radiol (NY) 2019; 44: 3625-3631 [PMID: 31583447 DOI: 10.1007/s00261-019-02240-8]

Xian MF, Zheng X, Xu JB, Li X, Chen LD, Wang W. Prediction of lymph node metastasis in rectal cancer: comparison between shear-wave
elastography based ultrasomics and MRI. Diagn Interv Radiol 2021; 27: 424-431 [PMID: 34003129 DOI: 10.5152/dir.2021.20031]

Ueta K, Matsuda T, Yamashita K, Hasegawa H, Mukohyama J, Yamamoto M, Matsuda Y, Kanaji S, Oshikiri T, Nakamura T, Suzuki S,
Kakeji Y. Treatment Strategy for Rectal Cancer Patients With Inguinal Lymph Node Metastasis. Anticancer Res 2019; 39: 5767-5772 [PMID:
31570480 DOI: 10.21873/anticanres.13779]

Wu L, Liu Q, Ruan X, Luan X, Zhong Y, Liu J, Yan J, Li X. Multiple Omics Analysis of the Role of RBM10 Gene Instability in Immune
Regulation and Drug Sensitivity in Patients with Lung Adenocarcinoma (LUAD). Biomedicines 2023; 11 [PMID: 37509501 DOI:
10.3390/biomedicines11071861]

Liu G, Zhang S, Zhang Y, Fu X, Liu X. Robotic Surgery in Rectal Cancer: Potential, Challenges, and Opportunities. Curr Treat Options Oncol
2022;23: 961-979 [PMID: 35438444 DOI: 10.1007/s11864-022-00984-y]

Rooney S, Meyer J, Afzal Z, Ashcroft J, Cheow H, De Paepe KN, Powar M, Simillis C, Wheeler J, Davies J, Joshi H. The Role of Preoperative
Imaging in the Detection of Lateral Lymph Node Metastases in Rectal Cancer: A Systematic Review and Diagnostic Test Meta-analysis. Dis
Colon Rectum 2022; 65: 1436-1446 [PMID: 36102825 DOI: 10.1097/DCR.0000000000002537]

Hiyoshi Y, Daitoku N, Mukai T, Nagasaki T, Yamaguchi T, Akiyoshi T, Yasue C, Chino A, Saito S, Takamatsu M, Fukunaga Y. Risk Factors
for Lymph Node Metastasis of Rectal Neuroendocrine Tumor and Its Prognostic Impact: A Single-Center Retrospective Analysis of 195 Cases
with Radical Resection. Ann Surg Oncol 2023; 30: 3944-3953 [PMID: 36935432 DOI: 10.1245/s10434-023-13348-7]

Wu L, Zhong Y, Yu X, Wu D, Xu P, Lv L, Ruan X, Liu Q, Feng Y, Liu J, Li X. Selective poly adenylation predicts the efficacy of
immunotherapy in patients with lung adenocarcinoma by multiple omics research. Anticancer Drugs 2022; 33: 943-959 [PMID: 35946526
DOI: 10.1097/CAD.0000000000001319]

Li J, Shiomi A. Lateral lymph node dissection in advanced low rectal cancer treatment. /nt J Colorectal Dis 2021; 36: 2361-2371 [PMID:
34152455 DOI: 10.1007/s00384-021-03975-x]

Ozaki K, Kawai K, Nozawa H, Sasaki K, Murono K, Emoto S, Abe H, Ushiku T, Ishihara S. Impact of the viability assessment of lateral
lymph node metastasis in rectal cancer after neoadjuvant chemoradiotherapy. Int J Colorectal Dis 2022; 37: 467-473 [PMID: 35064299 DOI:
10.1007/s00384-021-04085-4]

Detering R, Meyer VM, Borstlap WAA, Beets-Tan RGH, Marijnen CAM, Hompes R, Tanis PJ, van Westreenen HL; Dutch Snapshot
Research Group. Prognostic importance of lymph node count and ratio in rectal cancer after neoadjuvant chemoradiotherapy: Results from a
cross-sectional study. J Surg Oncol 2021; 124: 367-377 [PMID: 33988882 DOI: 10.1002/js0.26522]

Wu L, Zheng Y, Ruan X, Wu D, Xu P, Liu J, Li X. Long-chain noncoding ribonucleic acids affect the survival and prognosis of patients with
esophageal adenocarcinoma through the autophagy pathway: construction of a prognostic model. Anticancer Drugs 2022; 33: €590-¢603
[PMID: 34338240 DOI: 10.1097/CAD.0000000000001189]

Kim YI, Jang JK, Park 1J, Park SH, Kim JB, Park JH, Kim TW, Ro JS, Lim SB, Yu CS, Kim JC. Lateral lymph node and its association with
distant recurrence in rectal cancer: A clue of systemic disease. Surg Oncol 2020; 35: 174-181 [PMID: 32889250 DOI:
10.1016/j.suronc.2020.08.013]

Shin J, Seo N, Back SE, Son NH, Lim JS, Kim NK, Koom WS, Kim S. MRI Radiomics Model Predicts Pathologic Complete Response of
Rectal Cancer Following Chemoradiotherapy. Radiology 2022; 303: 351-358 [PMID: 35133200 DOI: 10.1148/radiol.211986]

Wu L, Chen X, Zeng Q, Lai Z, Fan Z, Ruan X, Li X, Yan J. NR5A2 gene affects the overall survival of LUAD patients by regulating the
activity of CSCs through SNP pathway by OCLR algorithm and immune score. Heliyon 2024; 10: 28282 [PMID: 38601554 DOI:
10.1016/j.heliyon.2024.628282]

Williamson JS, Quyn AJ, Sagar PM. Rectal cancer lateral pelvic sidewall lymph nodes: a review of controversies and management. Br J Surg
2020; 107: 1562-1569 [PMID: 32770742 DOI: 10.1002/bjs.11925]

Alexander MS, Lin J, Shriver CD, McGlynn KA, Zhu K. Age and Lymph Node Positivity in Patients With Colon and Rectal Cancer in the US
Military Health System. Dis Colon Rectum 2020; 63: 346-356 [PMID: 31842166 DOI: 10.1097/DCR.0000000000001555]

3%9@) WJGO | https://www.wjgnet.com 3307 July 15,2024 | Volume16 | Issue7 |


http://www.ncbi.nlm.nih.gov/pubmed/34802862
https://dx.doi.org/10.1016/j.ejso.2021.11.003
http://www.ncbi.nlm.nih.gov/pubmed/34552040
https://dx.doi.org/10.5009/gnl20364
http://www.ncbi.nlm.nih.gov/pubmed/33879634
https://dx.doi.org/10.18632/aging.202860
http://www.ncbi.nlm.nih.gov/pubmed/33078319
https://dx.doi.org/10.1007/s11605-020-04825-x
http://www.ncbi.nlm.nih.gov/pubmed/36722355
https://dx.doi.org/10.1093/jjco/hyad008
http://www.ncbi.nlm.nih.gov/pubmed/36140350
https://dx.doi.org/10.3390/biomedicines10092248
http://www.ncbi.nlm.nih.gov/pubmed/31583447
https://dx.doi.org/10.1007/s00261-019-02240-8
http://www.ncbi.nlm.nih.gov/pubmed/34003129
https://dx.doi.org/10.5152/dir.2021.20031
http://www.ncbi.nlm.nih.gov/pubmed/31570480
https://dx.doi.org/10.21873/anticanres.13779
http://www.ncbi.nlm.nih.gov/pubmed/37509501
https://dx.doi.org/10.3390/biomedicines11071861
http://www.ncbi.nlm.nih.gov/pubmed/35438444
https://dx.doi.org/10.1007/s11864-022-00984-y
http://www.ncbi.nlm.nih.gov/pubmed/36102825
https://dx.doi.org/10.1097/DCR.0000000000002537
http://www.ncbi.nlm.nih.gov/pubmed/36935432
https://dx.doi.org/10.1245/s10434-023-13348-z
http://www.ncbi.nlm.nih.gov/pubmed/35946526
https://dx.doi.org/10.1097/CAD.0000000000001319
http://www.ncbi.nlm.nih.gov/pubmed/34152455
https://dx.doi.org/10.1007/s00384-021-03975-x
http://www.ncbi.nlm.nih.gov/pubmed/35064299
https://dx.doi.org/10.1007/s00384-021-04085-4
http://www.ncbi.nlm.nih.gov/pubmed/33988882
https://dx.doi.org/10.1002/jso.26522
http://www.ncbi.nlm.nih.gov/pubmed/34338240
https://dx.doi.org/10.1097/CAD.0000000000001189
http://www.ncbi.nlm.nih.gov/pubmed/32889250
https://dx.doi.org/10.1016/j.suronc.2020.08.013
http://www.ncbi.nlm.nih.gov/pubmed/35133200
https://dx.doi.org/10.1148/radiol.211986
http://www.ncbi.nlm.nih.gov/pubmed/38601554
https://dx.doi.org/10.1016/j.heliyon.2024.e28282
http://www.ncbi.nlm.nih.gov/pubmed/32770742
https://dx.doi.org/10.1002/bjs.11925
http://www.ncbi.nlm.nih.gov/pubmed/31842166
https://dx.doi.org/10.1097/DCR.0000000000001555

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Literature retrieval
	Inclusion criteria
	Exclusion criteria
	Data extraction
	Quality evaluation of literature
	Data processing and analysis

	RESULTS
	Literature search results
	Meta-analysis of IMA root lymph node metastasis by gender
	Meta-analysis of age in relation to IMA root lymph node metastasis
	Meta-analysis of preoperative CEA level on IMA root lymph node metastasis
	Meta-analysis of tumor location and IMA root lymph node metastasis
	Meta-analysis of tumor size on IMA root lymph node metastasis
	Meta-analysis of IMA root lymph node metastasis by pathological type
	Meta-analysis of IMA root lymph node metastasis by tumor differentiation
	Meta-analysis of T staging for IMA root lymph node metastasis
	Publication offset analysis

	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

