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Gastric cancer (GC) is one of the most deadly cancers world-
wide, because of its poor prognosis, although the incidence of 
GC has steadily declined over the past decades.1 Nodal metas-
tasis plays a key role in the recurrence and long-term survival 
of patients undergoing radical gastrectomy; hence, managing 
the lymph nodes (LN) is an essential component of the patients’ 
outcome and prognosis.2 The tumor, nodes, and metastases clas-
sification is a globally recognized standard for the staging of 
GC, but the minimum number of retrieved LNs has not been 
clearly defined yet.3 In fact, the proper extent of LN dissection 
and the specific number of nodes required for adequate staging 
and better prognosis has generated long periods of discussion 
with variable worldwide clinical practice.4

D2 lymphadenectomy is the current standard surgical proce-
dure with reduced regional recurrence and increased long-term 
survival for the patients with GC undergoing radical gastrec-
tomy.5 The strong association between the number of retrieved 
LNs with lymphadenectomy and improved survival rates of 
patients with GC has been demonstrated by clinical studies. 
Interestingly, not only the node-positive GC patients but also the 
node-negative patients could experience recurrences and mor-
tal outcomes, if insufficient lymphadenectomy was performed.6 
Hence, many researchers have proposed the ideal cutoff values 
of the number of LNs dissected to accurately assess the stage of 
GC and achieve local control. Zheng et al retrogradely evaluated 
5794 patients with node-negative GC and demonstrated that 
there was a higher 5-year cause-specific survival rate (79.4%) in 
patients with ≥14 retrieved LNs than those with 1 to 4 retrieved 
LNs (64.8%) and 5 to 13 retrieved LNs (72.5%) (p < 0.001). 
These results infer that the number of the retrieved LN count 
was an independent prognostic factor for the node-negative GC 

patients.7 Similarly, increased number of retrieved LNs may be 
associated with the long-term survival rate in the node-positive 
GC patients. A retrograde study analyzed 8475 node-positive 
GC patients undergoing gastrectomy and reported that the 
5-year GC-specific survival of patients increased gradually with 
the number of retrieved LNs; increased GC-specific survival of 
patients was observed with the number of retrieved LNs <14.8 
Furthermore, a recent study conducted by Lum et al divided 
1314 node-positive GC patients into serosa-negative and ser-
osa-positive groups. For the serosa-negative group, patients 
with number of retrieved LNs ≥16 had fewer tumor recurrences 
(30.2% vs 43.8%, p = 0.038), fewer distant metastases (17.8% 
vs 29.2%, p = 0.048), better 5-year overall survival (50.3% 
vs 32.4%, p = 0.037), and disease-free survival rates (46.6% 
vs 28.4%, p = 0.049) than those with number of retrieved  
LNs <16. On the contrary, number of retrieved LNs had no 
impact on either the recurrence or survival of GC patients in 
the serosa-positive group. Alternatively, adjuvant chemotherapy 
was the independent prognostic factor of overall survival of the 
serosa-positive GC patients.9

Two current possible hypotheses could explain the benefits of 
lymphadenectomy in advanced GC patients. The first is associ-
ated with stage migration. The residual tumor cells and the micro-
metastasis in negative LN have potential risks of causing adverse 
effect on the overall survival of patients with GC. Increased 
retrieval of LNs could eliminate these tumor cells, prevent micro-
metastasis, and reduce the possibilities of understaging, so that 
the survival of GC patients could increase accordingly.10,11 The 
second hypothesis is associated with the immunity of tumor-
draining LNs, which includes antitumor immunity and tolerance 
for cancer. Resection of the regional LN could reboot the immu-
nological balance and could reflect a host lymphocytic reaction 
to the tumor. The degree of lymphocytic reaction depends on the 
number of retrieved LNs, and higher lymphocytic reaction leads 
to a better prognosis of the patient with GC.12 To date, investiga-
tors have sought to determine the optimal LN retrieval cutoff of 
advanced GC patients. Although heterogeneous results of these 
studies were presented in different researches, the investigators 
deduced that the optimal number of retrieved LNs could vary 
according to the tumor stage. However, other factors affecting 
the survival of patients with advanced GC, such as gastric pep-
tide hormones (ghrelin, obestatin, and nesfatin-1), which regulate 
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appetite and immune-metabolism, may be reduced by surgical 
removal and should be also considered. These factors should not 
be neglected and have not been investigated yet.13–15 In view of 
the association between LN retrieval and postoperative progno-
sis, efforts to improve the quality of clinical care could produce 
considerable improvements in the outcome of GC patients.

REFERENCES
 1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin 

2016;66:7–30.
 2. Choi YY, An JY, Katai H, Seto Y, Fukagawa T, Okumura Y, et al. A 

lymph node staging system for gastric cancer: a hybrid type based on 
topographic and numeric systems. PLoS One 2016;11:e0149555.

 3. Nakagawa M, Choi YY, An JY, Hong JH, Kim JW, Kim HI, et al. Staging 
for remnant gastric cancer: the metastatic lymph node ratio vs. the UICC 
7th Edition System. Ann Surg Oncol 2016;23:4322–31.

 4. Mocellin S, McCulloch P, Kazi H, Gama-Rodrigues JJ, Yuan Y, Nitti D. 
Extent of lymph node dissection for adenocarcinoma of the stomach. 
Cochrane Database Syst Rev 2015;2015:CD001964.

 5. Songun I, Putter H, Kranenbarg EM, Sasako M, van de Velde CJ. Surgical 
treatment of gastric cancer: 15-year follow-up results of the randomised 
nationwide Dutch D1D2 trial. Lancet Oncol 2010;11:439–49.

 6. Chen JH, Cai SR, Wu H, Chen SL, Xu JB, Zhai ET, et al. Prognostic 
value of three different lymph node staging systems in the survival of 
patients with gastric cancer following D2 lymphadenectomy. Tumour 
Biol 2016;37:11105–13.

 7. Zheng WF, Ji TT, Lin Y, Li RZ. The prognostic value of lymph nodes 
count on survival of patients with node-negative gastric cancer. 
Oncotarget 2016;7:43680–8.

 8. Zhang W, Zhangyuan G, Wang J, Jin K, Liu Y, Wang F, et al. Effect of lymph 
nodes count in node-positive gastric cancer. J Cancer 2019;10:5646–53.

 9. Lum CY, Huang KH, Chen MH, Fang WL, Chao Y, Lo SS, et al. The 
clinicopathological characteristics and prognosis of node-positive gastric 
cancer patients after curative surgery. J Chin Med Assoc 2020;83:751–5.

 10. Yonemura Y, Endo Y, Hayashi I, Kawamura T, Yun HY, Bandou E. 
Proliferative activity of micrometastases in the lymph nodes of patients 
with gastric cancer. Br J Surg 2007;94:731–6.

 11. Kim JH, Park JM, Jung CW, Park SS, Kim SJ, Mok YJ, et al. The sig-
nificances of lymph node micrometastasis and its correlation with 
E-cadherin expression in pT1-T3N0 gastric adenocarcinoma. J Surg 
Oncol 2008;97:125–30.

 12. George S, Primrose J, Talbot R, Smith J, Mullee M, Bailey D, et al.; 
Wessex Colorectal Cancer Audit Working Group. Will Rogers revisited: 
prospective observational study of survival of 3592 patients with colo-
rectal cancer according to number of nodes examined by pathologists. 
Br J Cancer 2006;95:841–7.

 13. Chen CY, Inui A, Asakawa A, Fujino K, Kato I, Chen CC, et al. Des-acyl 
ghrelin acts by CRF type 2 receptors to disrupt fasted stomach motility 
in conscious rats. Gastroenterology 2005;129:8–25.

 14. Chen CY, Fujimiya M, Laviano A, Chang FY, Lin HC, Lee SD. 
Modulation of ingestive behavior and gastrointestinal motility by ghre-
lin in diabetic animals and humans. J Chin Med Assoc 2010;73:225–9.

 15. Lee WJ, Chen CY, Ser KH, Chong K, Chen SC, Lee PC, et al. Differential 
influences of gastric bypass and sleeve gastrectomy on plasma nesfatin-1 
and obestatin levels in patients with type 2 diabetes mellitus. Curr 
Pharm Des 2013;19:5830–5.

CA9V83N8_Text.indb   692 30-Jul-20   21:47:51


