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Sentinel node navigation to treat early gastric cancer
after non-curative endoscopic submucosal dissection:

A case series
Dear Editor:

Gastric cancer is a leading cause of cancer-related
death. With the development and popularization of
endoscopic techniques, early gastric cancer (EGC) is
being diagnosed more frequently. EGC is a carcinoma
that invades the submucosa regardless of the lymph node
status.1 Endoscopic submucosal dissection (ESD) has
been accepted as an optimal treatment for patients with
EGC due to its low invasiveness and functional preser-
vation. Guidelines indicate the curability of EGC after
ESDbased on the curative criteria.2,3 ESD is considered a
curative resection of EGC when all the following condi-
tions are met: en bloc resection, during histopathology
negative horizontal and vertical margin as well as no
lymphovascular invasion, and within the expanded
criteria for ESD. Gastrectomy with lymphadenectomy is
recommended for EGC after non-curative ESD.
Currently, however, the follow-up treatment of patients
with EGC after non-curative ESD is controversial. A
large-scale study indicated that additional surgery resul-
ted in a better long-term outcome.4 A retrospective study
on EGC after non-curative ESD demonstrated that the
difference in cancer-specific survival between patients
who underwent additional radical surgery and the follow-
up group was not statistically significant.5 Additional
radical surgery after ESD may have serious implications
on the quality of life of patients due to late-phase com-
plications including dumping syndrome, weight
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reduction, and malnutrition.6,7 Moreover, an additional
surgery may lead to high health-care costs.

The sentinel lymph node navigation concept is based
on the principle that the first regional lymph node to
receive drainage from the primary lesion is the earliest
site of metastasis. This has already been confirmed in
breast cancer and melanoma.8,9 Previous studies
demonstrated the effectiveness of the sentinel node
concept in the treatment of EGC.6,10,11 The prognosis of
EGC is mainly associated with lymph node metastases
(LNM) and remnant cancer. The presence of positive
resected margins, specifically positive vertical margins,
during histology is significantly correlated with remnant
cancer. In this case series, we presented five cases that
demonstrate the utility of sentinel node navigation in the
treatment of non-curative ESD but margins-negative
EGC. Radionuclide gastric emptying imaging is
considered as the ideal method for the assessment of
gastric emptying function among the commonly used
methods. We, subsequently, estimated the function of
the stomach after ESD with sentinel lymph nodes
dissection using radionuclide gastric emptying imaging.

Five patients, who complained of EGC after non-
curative ESD, were admitted to the department of gen-
eral surgery in the Beijing Friendship Hospital. The
patient in Case 1 did not meet the expanded indication
for ESDbecause the tumor sizewas bigger than 3 cmand
it was ulcerated. Hemet the beyond expanded indication
according to the criteria used in some studies. Su et al12

reported that compared to the natural course of EGC,
ESD resulted in a better long-term outcome in patients
who meet the beyond expanded indication. The patient
was 64 years old and had several underlying diseases
such as hypertension and coronary heart disease. Finally,
he underwent ESD. The four other patients met the
expanded indication for ESD. The median age of
rvices by Elsevier B.V. on behalf of KeAi Communications Co. Ltd.
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patients was 64 years old, and 3/5 of patients were men.
In three cases, the tumors were located in the middle
third of the stomach, while in the other two cases, the
tumors were in the distal third of the stomach. The mean
size of the tumor was 36.4 mm. One of the tumors was
ulcerated. After ESD, histology revealed that the tumor
in Case 4 was confined to the mucosal layer, those in
Cases 1 and 2 infiltrated submucosal depths less than 500
mm (SM1), while those in Cases 3 and 5 infiltrated
submucosal depths between 500 mm and 1000 mm
(SM2). Among the five tumors, four were well-
differentiated, while one was poorly differentiated. In
Cases 2 and 3, cancer cells invaded the lymphovascular
space. The clinical and pathologic characteristics of the
five patients are described in Table 1.

All the five patients underwent sentinel node navi-
gation after eliminating the contraindications. First,
endoscopy examination was conducted to identify the
location of the scar after ESD. Subsequently, indoc-
yanine green was used for sentinel node navigation in
four quadrants around the scar. Within 10 minutes
after the indocyanine green injection, stained sentinel
nodes were observed in the peritoneal serosa and
around the adipose tissue. Stained lymph nodes were
observed at stations no.1, no.3, and no.7 in Case 1;
no.3, no.5, and no.6 in Case 2; no.6, no.4sb, and no.4d
in Case 3; no.6, no.4sb, no.4sa, and no.4d in Case 4;
and no.1, no.3, and no.7 in Case 5. According to the
results, all sentinel nodes under suspicion were
removed by laparoscopy. A total of 8, 2, 8, and 39
lymph nodes were obtained respectively in Cases 1, 2,
3, and 4. However, in Case 5, suspected indocyantine
green-stained lymph nodes were displayed as vascular
adipose tissue. The mean total number of lymph nodes
obtained was 11.4. No metastatic lymph nodes (0/57)
were detected following sentinel lymph node dissec-
tion. After discharge, a radionuclide gastric emptying
Table 1

Clinical and pathologic data of patients.

Sex Age Size

(mm)

Location morphology ESD pathologic results

Ulcer Differentiation Depth Ly

1M 64 35 Angle IIc Y D SM1 N

2 F 72 36 Antrum IIa þ IIc N D SM1 Y

3M 56 20 Antrum IIa þ IIc N D SM2 Y

4M 55 55 Antrum IIa þ IIc N PD MM N

5 F 73 36 Body IIa þ IIc N D SM2 N

ESD: endoscopic submucosal dissection; SM1: submucosal

depth < 500 mm; SM2: submucosal depth < 1000 mm; MM: muscu-

laris mucosa; Ly: lymphovascular; D: differentiated; PD: poorly

differentiated.
examination was conducted in four patients at the
outpatient department. The patient in Case 4 refused to
complete the radionuclide gastric emptying examina-
tion because he lived far away from hospital and didn't
feel uncomfortable. First, the patients ate a test meal
made of solid food mixed with an imaging agent that
is not absorbed by the gastric mucosa. Subsequently,
computer region of interest technology was applied to
calculate the time needed to discharge half of the
radioactive food in the stomach. In principle, the half
gastric emptying time of solid food is between 76 and
108 minutes. The half gastric emptying time was 477
minutes for Case 1, 60 minutes for Case 2, 64 minutes
for Case 3, and 5636 minutes for Case 5. According to
the results, the patients in Cases 1 and 5 suffered from
delayed gastric emptying. However, only the patient in
Case 5 had symptoms such as abdominal distention,
belching, and acid reflux. Table 2 shows the lymph
node status and gastric function of the patients. Five
patients underwent follow-up endoscopic examination
with or without biopsy after 3, 6, and 12 months. One
year after the lymphadenectomy, the endoscopic ex-
amination was carried out annually. The median
follow-up duration was 31 months (range: 19e48
months). There was no gastric cancer recurrence in
any of the patients who underwent lymph node
dissection after non-curative ESD.

No metastatic lymph nodes (0/57) were detected
following sentinel lymph node dissection in patients
after non-curative ESD for EGC. Hatta et al5 found
that LNM occurred in 8.4% (89/1064) of patients who
underwent non-curative ESD. Another study indicated
that the prevalence of LNM was 6.7% (18/267).13 This
study also revealed that venous invasion, SM2 inva-
sion, and antral tumor location are predictors for
LNM. A large-scale retrospective study developed a
risk-scoring system for LNM after non-curative ESD.
They found that lymphatic invasion was the most
Table 2

Lymph node status and stomach function of patients.

LN station LN total

numbers

LN metastases Stomach

function

1 no.1, 3, and 7 8 N Abnormal

2 no.3, 5, and 6 2 N Normal

3 no.6, 4d, and 4sb 8 N Normal

4 no.6, 4d, 4sa, and 4sb 39 N /

5 no.1, 3, and 7 0* N Abnormal

LN: lymph node; *: Vascular adipose tissue; /: There was no result

because that the patient 4 did not complete the radioactive gastric

emptying test.
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important factor, and that a tumor size greater than 30
mm, a positive vertical margin, a venous invasion, and
a submucosal invasion greater than 500 mm are risk
factors for LNM.8 In our study, cancer cells were
observed in the lymphovascular space in Cases 2 and
3. Additionally, in Case 3 and 5, the submucosa was
invaded by tumors at depths greater than 500 mm.
However, no local metastatic lymph nodes were
detected in the aforementioned cases. Several studies
found no statistical differences in cancer-specific sur-
vival between patients who underwent additional
radical surgery and the follow-up group.13e16

Currently, however, a large-scale study conducted in
Korea showed that additional surgery resulted in a
better long-term outcome.4 In addition, some studies
suggested that lymphatic invasion has a significant
influence on prognosis.13,17 All patients in our studies
underwent follow-up endoscopic examination with or
without biopsy after 3, 6, 12, and 24 months. Even
though cancer cells invaded the lymphovascular space
in Cases 2 and 3, there was no gastric cancer recur-
rence in any of the patients. According to the results,
delayed gastric emptying occurred in the patients in
Cases 1 and 5. Gastric emptying function in the other
patients was normal. Only the patient in Case 5 had
symptoms. Thus, sentinel lymph node dissection may
be a desirable choice for some patients who suffer
from EGC after non-curative ESD. Normal gastric
motility occurs due to interaction between the nerves
and hormones, leading to the regular stimulation of the
stomach muscle. Mechanical obstruction was not
observed in any patient using endoscopic examination.
We believe that delayed gastric emptying mostly oc-
curs when the vagus nerve is damaged. Stations no.1,
no.3, and no.5 corresponded to lymph nodes along the
lesser curvature, while stations no.2, no.4, and no.6
corresponded to lymph nodes along the greater cur-
vature.1 The vagus nerve can be divided into the
anterior branch of the stomach, the hepatic branch, the
posterior branch of the stomach, and the abdominal
branch. The anterior and posterior branches of the
stomach travel along the lesser curvature. The two
patients with delayed gastric emptying underwent
lymph node dissection at stations no.1 and no.3, which
are located along the lesser curvature. This might have
resulted in the vagus nerve being damaged.

Sentinel node navigation may be a feasible option for
EGC with negative resected margins after non-curative
ESD.
Funding

This work was supported by a grant from the Na-
tional Key Research and Development Program of
China (No. 2017YFC0113600).
Conflicts of interest

None.
References

1. Ajani JA, D'Amico TA, Almhanna K, et al. Gastric cancer,

version 3.2016, NCCN clinical practice guidelines in oncology. J

Natl Compr Canc Netw. 2016;14:1286e1312. https://doi.org/

10.6004/jnccn.2016.0137.

2. Ono H, Yao K, Fujishiro M, et al. Guidelines for endoscopic

submucosal dissection and endoscopic mucosal resection for

early gastric cancer. Dig Endosc. 2016;28:3e15. https://doi.org/

10.1111/den.12518.

3. Pimentel-Nunes P, Dinis-Ribeiro M, Ponchon T, et al. Endo-

scopic submucosal dissection: European society of gastrointes-

tinal endoscopy (ESGE) guideline. Endoscopy.

2015;47:829e854. https://doi.org/10.1055/s-0034-1392882.

4. Jeon MY, Park JC, Hahn KY, Shin SK, Lee SK, Lee YC. Long-

term outcomes after noncurative endoscopic resection of early

gastric cancer: the optimal time for additional endoscopic

treatment. Gastrointest Endosc. 2018;87:1003e1013. https://

doi.org/10.1016/j.gie.2017.10.004.

5. Hatta W, Gotoda T, Oyama T, et al. Is radical surgery necessary

in all patients who do not meet the curative criteria for endo-

scopic submucosal dissection in early gastric cancer? A multi-

center retrospective study in Japan. J Gastroenterol.

2017;52:175e184. https://doi.org/10.1007/s00535-016-1210-4.

6. Takeuchi H, Goto O, Yahagi N, Kitagawa Y. Function-preserving

gastrectomy based on the sentinel node concept in early gastric

cancer. Gastric Cancer. 2017;20:53e59. https://doi.org/10.1007/

s10120-016-0649-6.

7. HosodaK,YamashitaK, Sakuramoto S, et al. Postoperative quality of

life after laparoscopy-assisted pylorus-preserving gastrectomy

compared with laparoscopy-assisted distal gastrectomy: a cross-

sectional postal questionnaire survey. Am J Surg.

2017;213:763e770. https://doi.org/10.1016/j.amjsurg.2016.09.041.

8. Kelley MC, Hansen N, McMasters KM. Lymphatic mapping and

sentinel lymphadenectomy for breast cancer. Am J Surg.

2004;188:49e61. https://doi.org/10.1016/j.amjsurg.2003.10.028.

9. Morton DL, Wen DR, Wong JH, et al. Technical details of

intraoperative lymphatic mapping for early stage melanoma.

Arch Surg. 1992;127:392e399. https://doi.org/10.1001/

archsurg.1992.01420040034005.

10. An JY, Min JS, Lee YJ, et al. Safety of laparoscopic sentinel

basin dissection in patients with gastric cancer: an analysis from

the SENORITA prospective multicenter quality control trial. J

Gastric Cancer. 2018;18:30e36. https://doi.org/10.5230/

jgc.2018.18.e6.

https://doi.org/10.6004/jnccn.2016.0137
https://doi.org/10.6004/jnccn.2016.0137
https://doi.org/10.1111/den.12518
https://doi.org/10.1111/den.12518
https://doi.org/10.1055/s-0034-1392882
https://doi.org/10.1016/j.gie.2017.10.004
https://doi.org/10.1016/j.gie.2017.10.004
https://doi.org/10.1007/s00535-016-1210-4
https://doi.org/10.1007/s10120-016-0649-6
https://doi.org/10.1007/s10120-016-0649-6
https://doi.org/10.1016/j.amjsurg.2016.09.041
https://doi.org/10.1016/j.amjsurg.2003.10.028
https://doi.org/10.1001/archsurg.1992.01420040034005
https://doi.org/10.1001/archsurg.1992.01420040034005
https://doi.org/10.5230/jgc.2018.18.e6
https://doi.org/10.5230/jgc.2018.18.e6


68 D.-Y. Hu et al. / Chronic Diseases and Translational Medicine 7 (2021) 65e68
11. Okubo K, Arigami T, Matsushita D, et al. Evaluation of post-

operative quality of life by PGSAS-45 following local gastrec-

tomy based on the sentinel lymph node concept in early gastric

cancer. Gastric Cancer; 2020 Feb 21. [Epub ahead of print]

https://doi.org/10.1007/s10120-020-01047-7.

12. Kang MS, Hong SJ, Kim DY, et al. Long-term outcome after

endoscopic submucosal dissection for early gastric cancer:

focusing on a group beyond the expanded indication. J Dig

Dis. 2015;16:7e13. https://doi.org/10.1111/1751-2980.12208.

13. Kang MS, Hong SJ, Kim DY, et al. Long-term outcome

after endoscopic submucosal dissection for early gastric

cancer: focusing on a group beyond the expanded indi-

cation. J Dig Dis. 2015;16:7e13. https://doi.org/10.1007/

s00464-016-5148-7.

14. Takizawa K, Ono H, Yamamoto Y, et al. Incidence of lymph

node metastasis in intramucosal gastric cancer measuring 30 mm

or less, with ulceration; mixed, predominantly differentiated-

type histology; and no lymphovascular invasion: a multicenter

retrospective study. Gastric Cancer. 2016;19:1144e1148.

https://doi.org/10.1007/s10120-015-0569-x.

15. Hoteya S, Iizuka T, Kikuchi D, et al. Clinicopathological

outcomes of patients with early gastric cancer after non-

curative endoscopic submucosal dissection. Digestion.

2016;93:53e58. https://doi.org/10.1159/000441758.

16. Toya Y, Endo M, Nakamura S, et al. Clinical outcomes of non-

curative endoscopic submucosal dissection with negative resected

margins for gastric cancer. Gastrointest Endosc.

2017;85:1218e1224. https://doi.org/10.1016/j.gie.2016.11.018.
17. Hatta W, Gotoda T, Oyama T, et al. A scoring system to stratify

curability after endoscopic submucosal dissection for early

gastric cancer: “eCura system”. Am J Gastroenterol.

2017;112:874e881. https://doi.org/10.1038/ajg.2017.95.

Dong-Ya Hu
Jing-Wei Wu

Peng Li*
Shu-Tian Zhang**

Department of Gastroenterology, Beijing Friendship
Hospital, Capital Medical University, National Clin-
ical Research Center for Digestive Diseases, Beijing
Digestive Disease Center, Beijing Key Laboratory for
Precancerous Lesion of Digestive Diseases, Beijing

100050, China

*Corresponding author. 95 Yongan Road, Xicheng
District, Beijing 100050, China.

**Corresponding author.
E-mail addresses: lipeng@ccmu.edu.cn (P. Li),

zhangshutian@ccmu.edu.cn (S.-T. Zhang)

3 December 2019
Edited by Yan-Gang Ren and Yi Cui

https://doi.org/10.1007/s10120-020-01047-7
https://doi.org/10.1111/1751-2980.12208
https://doi.org/10.1007/s00464-016-5148-7
https://doi.org/10.1007/s00464-016-5148-7
https://doi.org/10.1007/s10120-015-0569-x
https://doi.org/10.1159/000441758
https://doi.org/10.1016/j.gie.2016.11.018
https://doi.org/10.1038/ajg.2017.95
mailto:lipeng@ccmu.edu.cn
mailto:zhangshutian@ccmu.edu.cn

	Sentinel node navigation to treat early gastric cancer after non-curative endoscopic submucosal dissection: A case series
	Funding
	Conflicts of interest
	Conflicts of interest
	Conflicts of interest
	References


