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ABSTRACT

Early gastric cancer (EGC) is a significant, global health concern. However,screening programs have improved
early detection and outcomes; particularly in East Asia. The management of EGC has evolved from radical gastrectomy
with lymph node dissection to minimally invasive approaches that preserve gastric function, while ensuring oncological
safety. Endoscopic techniques; such as endoscopic mucosal resection (EMR) and endoscopic submucosal dissection
(ESD), offer effective treatment for select patients, with low risk of lymph node metastasis. These approaches provide
comparable survival rates to surgery, while reducing postoperative complications, hospitalization and recovery time.
Lymph node metastasis remains a key prognostic factor in EGC management. While radical surgery is necessary
for cases with lymphatic spread, function-preserving surgeries; including pylorus-preserving gastrectomy (PPG) and
proximal gastrectomy (PG), aim to maintain gastric function and improve quality of life. The sentinel lymph node concept
has further refined surgical strategies by minimizing unnecessary lymphadenectomy. Risk stratification tools; such as
the eCura scoring system, assist in predicting lymph node involvement and guiding individualized treatment decisions.
Patients classified as low-risk may benefit from endoscopic resection alone, while those at higher risk may require
additional surgical intervention. The growing role of laparoscopic approaches has further advanced minimally invasive
treatment, demonstrating comparable oncologic outcomes to open surgery. As treatment paradigms continue to shift, a
multidisciplinary approach integrating endoscopic, surgical, and risk-based strategies is essential for optimizing patient
outcomes. Future research will further refine treatment guidelines, ensuring a balance between oncological safety and

functional preservation in EGC management.
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INTRODUCTION
Gastric cancer is the fifth most common cancer
worldwide, and the third leading cause of cancer-related
deaths"®. The disease is predominantly found in Asia,
Latin America and Eastern Europe. A major risk factor for
developing gastric cancer is Helicobacter pylori (H. pylori)
infection, which leads to chronic and atrophic inflammation,
followed by metaplasia and, eventually malignancy™*. Over
the past decade early, diagnosis and treatment have
significantly reduced gastric cancer-related mortality®.
Gastric cancer staging is classified according to the
TNM system; established by the American Joint Committee
on Cancer (AJCC) 8th edition, which has been validated
across different populations®. Treatment strategies are
stage-dependent and are categorized as follows:
+ Early-stage gastric cancer (EGC): TINOMO
+ Locally advanced gastric cancer: T2-4N0O-3MO
+ Metastatic gastric cancer: AnyTAnyNM1
Relevant articles were identified through a literature
search of PubMed using search terms; such as “early

» o«

gastric cancer”,

LI

minimally invasive surgery”, “endoscopic
resection” and “function-preserving gastrectomy”. Priority
was given to English language publications and studies from
2000 to 2024, with high methodological quality”. This review
focuses on EGC; a term first introduced in the 1970s by
Tadashige Murakami’. EGC is defined as: cancer confined
to the mucosa or submucosa, with or without lymph node
involvement®®. Most patients are asymptomatic, and
diagnoses are often made through upper gastrointestinal
endoscopy or barium meal studies®.

EGC is more prevalent in East Asian countries,
particularly in Japan and South Korea, wherein nationwide
screening programs have led to significantly higher survival
rates compared to advanced-stage gastric cancer™.
Moreover, in selected cases treatment may not require total
gastrectomy or extensive lymph node dissection; thereby,
reducing postoperative complications'. This narrative review

aims to provide a comprehensive overview of minimally

©

invasive techniques for EGC; including endoscopic and
function-preserving surgical approaches, with a focus on

their indications, outcomes and future perspectives.

Lymph node metastasis in gastric cancer

Lymph node metastasis is a crucial prognostic factor
in gastric cancer®. As a result, the standard treatment
for gastric cancer involves gastrectomy with lymph node
dissection'®. However, in early-stage gastric cancer, the
necessity for surgery is debatable due to the low likelihood
of lymph node involvement".

» In mucosal gastric cancer (T1a), the risk of lymph

node metastasis is less than 3%.

» In submucosal gastric cancer (T1b), the risk of lymph

node metastasis increases to 15-20%.

« The 5-year survival rate for patients with early-stage

gastric cancer is approximately 94%.

Given the low rate of lymph node involvement in T1a
disease, a key question arises: Is surgery and complete
lymph node dissection necessary for all cases of early
gastric cancer, or can less invasive treatment options be
considered to reduce surgical complications?

Lymph node involvement remains the most important
prognostic factor for survival. Patients with early-stage
gastric cancer without lymph node metastasis have a
significantly better 3-year survival rate than those with
nodal involvement'.

In 1998, the Japanese Gastric Cancer Association
(JGCA)™® identified key risk factors for lymph node
metastasis in EGC, including:

» Tumor size >2 cm

» Ulcerative lesions (based on biopsy)

« Undifferentiated histology (diffuse type)
+ Lymphovascular invasion

Recent studies also suggest that an age of >40
years and tumor invasion depth are significant predictors of
lymph node metastasis®”. These factors play a critical role

in determining the most appropriate treatment approach.

VYFNSHIVANWASUNS T 5 atlUfl 2 W.A.-.0. 2568



Advancements in Early Gastric Cancer Management

Jerania S and Chaochankit W.

Management of early gastric cancer

Radical gastrectomy with lymph node dissection
remains the standard treatment for gastric cancer, as it
improves survival rates and reduces recurrence””. Since
lymph node involvement is a key prognostic factor,
surgical resection with lymphadenectomy continues to be

a primary treatment approach™"

. However, both open
surgery and laparoscopic gastrectomy are associated
with longer hospital stays, increased treatment costs,
slower gastrointestinal recovery and delayed remission®.
These factors can negatively impact a patient's quality of
life. Therefore, less invasive treatment options; such as
endoscopic resection and function-preserving gastrectomy,
have been developed'. Function-preserving gastrectomy
incorporates the sentinel lymph node concept, which aims
to minimize unnecessary lymphadenectomy'’. The details

of these treatment approaches are outlined below.

1. Endoscopic treatment

Endoscopic treatment is a minimally invasive
alternative for early-stage gastric cancer; particularly for
tumors confined to the mucosa (T1a), wherein the risk of
lymph node metastasis is very low™. This approach allows
for tumor removal without lymph node dissection, making it
a less invasive option with comparable long-term outcomes.

Endoscopic resection (ER) includes two main
techniques:

1.1. Endoscopic Mucosal Resection (EMR)

EMR involves submucosal injection of hypertonic
or normotonic fluid to create a lifting effect, followed by
resection using a high—frequency steel snare®.

» Recurrence rates: 84% at 5 years and 64%
at 10 years.

+ Survival rate: As high as 99% at 10 years.

1.2 Endoscopic Submucosal Dissection (ESD)

ESD is a more advanced technique that allows
for en bloc resection of larger or more complex lesions®.

» The procedure begins with circumferential

marking approximately 5 mm from the tumor edge, followed
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by submucosal injection of dye and precise dissection using
a high-frequency electric knife®.

« Compared to EMR, ESD has a lower
recurrence rate; however, it requires greater technical

expertise as well as having a higher risk of perforation®.

Indications for ER
According to the JGCA 5th edition”, indications for

ER are classified into three categories:

1. Absolute indication

For EMR, tumors with a less than 1% risk
of lymph node metastasis, where endoscopic treatment
achieves survival and recurrence rates equivalent to
surgery™":

* Intramucosal lesion (T1a)

« Well-differentiated intestinal-type
adenocarcinoma

* Lesion <2 cm

+ No ulceration (neoplastic ulcer-negative)

+ No lymphovascular invasion

+ Negative margins (deep and horizontal)

For ESD, absolute indications include®:

1. Differentiated-type adenocarcinoma without
ulceration (T1a, any size).

2. Differentiated-type adenocarcinoma with
ulceration (T1a, diameter <3 cm).

The JCOG 0607 trial demonstrated that when ER
is performed according to these criteria, the 5-year survival

rate is 97%, comparable to surgical treatment (94%).

2. Expanded indication
Cases with <1% risk of lymph node metastasis,
where short-term outcomes are favorable, but long-term
data are limited®: Undifferentiated mucosal tumors (T1a),
<2 cm, without ulceration.
Long-term results are under investigation in the

JCOG 1009/1010 trial.

©



Advancements in Early Gastric Cancer Management

Jerania S and Chaochankit W.

3. Relative indication

Cases not meeting absolute or expanded criteria,
but where endoscopic treatment may still be considered
due to high surgical risk™:

+ Elderly patients

+ Patients with severe comorbidities

There is a growing trend toward expanding the
indications for ER, particularly in cases where the lesion
extends into the submucosa (T1b)®. If the depth of invasion
does not exceed one-third of the submucosal layer (sm1),
the risk of lymph node metastasis remains low”®. However,
in clinical practice, biopsy limitations make it difficult
to precisely determine the depth of invasion within the
muscularis propria”. Although the total submucosal depth
cannot always be accurately measured, a general threshold
of 500 microns is used to define sm1 involvement™. Studies
have shown that if the tumor invades beyond 500 microns,
the risk of lymph node metastasis increases significantly.
Therefore, while ER may be considered in select T1b
cases it should be performed with caution, particularly
outside of absolute indications®. A study conducted at
the National Cancer Center Hospital and Cancer Institute
Hospital evaluated lymph node metastasis rates in patients
having undergone lymphadenectomy following ER*™®'. The
results, which assessed ER indications, are summarized
in Table 1. According to the NCCN Guidelines (Version

4.2019), ER remains recommended only for tumors <2 cm

and is not advised for cancers invading the submucosa
(T1b). Additionally, endoscopic ultrasonography (EUS) is
recommended for all cases to assess tumor (T) staging

prior to treatment®'.

Maintenance and follow-up after gastrointestinal
endoscopy

Following ESD, gastric ulcers commonly develop at
the site of tissue removal®. To promote healing and reduce
ulcer size, proton pump inhibitors (PPIs) are recommended
for all post-ESD patients. Studies indicate that a prophylactic
dose of esomeprazole (20 mg once daily) is as effective
as 20 mg twice daily, making the lower dose sufficient for
ulcer prevention®. Additionally, testing for Helicobacter pylori
(H. pylori) is recommended in all patients. If infection is
detected, eradication therapy should be initiated after ER,

so as to reduce the risk of recurrence®®.

Follow-up recommendations

» Re-laparoscopy is advised within 6 months
post-ER to reassess the gastric mucosa and confirm the
absence of residual or recurrent cancer®.

» Synchronous gastric cancer is detected in 9%
of ESD patients, and 19% of these cases are missed during
the initial endoscopic evaluation®.

« To minimize missed invasive cancer, 1-2

endoscopic follow-ups per year are recommended”’.

Table 1 Lymph node metastases classified by endoscopic resection indication: green absolute indication, yellow

expanded™™*
Depth Ulceration Differentiated type Undifferentiated type
ULO Tumor diameter <2 cm >2 cm <2 cm >2 cm
M Nodal metastasis 0% (0/437) 0% (0/493) 0% (0/310)
ULt Tumor diameter <3 cm >3 cm <2 cm >2 cm
Nodal metastasis 0% (0/488)
SMA1 Tumor diameter <3 cm

Nodal metastasis

0% (0/145)

>3 cm Ani diameter

indication and red relative indication21 (M=mucosa; SM1=1/3 of submucosa; UL=ulcerative lesion; O=negative; 1=positive)
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Imaging for recurrence and metastasis

« Endoscopic ultrasonography (EUS) has been
shown to improve sensitivity in detecting tumor recurrence®.

« Computed tomography (CT) or abdominal
ultrasound should be performed in cases where biopsy
results suggest undifferentiated-type carcinoma, so as to
assess potential metastasis to other organs®.

After endoscopic treatment, the curability of
endoscopic resection (eCura) should be evaluated based
on two key factors®”:

1. Complete removal of the cancerous tissue

2. Risk of lymph node metastasis

Based on these criteria, endoscopic outcomes
are classified into eCura A, B, C1, and C2 (Table 2)*.

The eCura system, developed by W. Hatta et al.,
is a scoring model designed to evaluate treatment outcomes
following endoscopic resection. It works by estimating the
probability of lymph node metastasis®. This system assigns
a total score of 7, based on key pathological factors, and
categorizes patients into three risk groups: low (0-1),
intermediate (2-4), and high (5-7). The rates of lymph
node metastasis for each group were: 2.5%, 6.7%, and
22.7%, respectively®.

The stratification of patients, according to the
eCura score, provides a clinical framework for treatment
decision-making®. Patients in the low-risk group exhibited

a low probability of lymph node metastasis, making ESD

without additional intervention an acceptable treatment
approach®. Conversely, high-risk patients demonstrated
a significantly increased risk of metastasis, necessitating
radical surgery as the recommended treatment strategy™.

The eCura scoring system is based on five
pathological factors:

1. Tumor size >3 cm

2. Venous invasion

3. Submucosal invasion (pT1b >SM1)

4. Positive vertical margin

5. Lymphatic invasion (assigned a weight of 3
points due to its high prognostic significance)

Among these variables, lymphatic invasion
exhibited the highest odds ratio (OR 3.99, 95% CI 2.43—
6.55), underscoring its importance in predicting lymph
node dissemination. It is important to note that the eCura
model was derived from a retrospective study focused on
identifying factors associated with lymph node metastasis™.
In the low-risk group, where additional treatment was not
pursued, the 5-year cancer-specific survival rate was
99.6%, with a 5-year recurrence rate of 0.7%"°. However,
in the intermediate- and high-risk groups, the need for
additional surgical intervention was evident, as the hazard
ratios (HR) for recurrence were 7.73 and 18.1, while the
HRs for cancer-related mortality were 6.11 and 16.1,

respectively®.

Table 2 The curability of endoscopic resection and treatment guidelines”

eCura Cell type pT stage Size uL VM Ly v HM Management
A Diff. Tla Any size 0 0 0 0 0 Observe
Diff. Tla <3 cm 1 0 0 0 0
B Diff. Tib (sm1) <3 cm 0 0 0 0 0 Observe
Undiff. Ta <2 cm 0 0 0 0 0
C1 eCuraA or eCuraB 1 Observe, re-ESD,
coagulation, surgery
c2 Unmatched all above rows Add surgery

eCura=endoscopic curability; UL=ulcer; VM=vertical margin; Ly=lymphatic invasion; V=vascular invasion; HM=horizontal margin;

Diff=differentiated; Undiff=undifferentiated; O=negative; 1=positive

PSU Medical Journal Vol. 5 No. 2 May-Aug 2025
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Traditional surgical approach

Radical gastrectomy with lymph node dissection
remains the standard surgical treatment for both early-stage
and metastatic gastric cancer”. In patients with early-stage
gastric cancer, radical gastrectomy achieves a 5-year
survival rate of 98%%. The current standard procedure
for gastric cancer is D2 gastrectomy, which involves the
removal of the stomach with extensive lymphadenectomy®'.
However, for early-stage patients who are not candidates
for ER but still require surgical intervention, a D1 or
D1+ gastrectomy is considered sufficient to minimize

postoperative risks and complications®.

Classification of gastric resection procedures”

Gastric cancer surgery consists of two major
components:

1. Gastric resection

2. Lymph node dissection

According to the JGCA, gastric resection
procedures are classified as follows®":

1. Total gastrectomy — Complete removal of the
stomach; including the cardia and pylorus.

2. Distal gastrectomy — Removal of at least
two-thirds of the stomach; including part of the pylorus,
while preserving the cardia.

3. Pylorus-preserving gastrectomy (PPG) -
Resection of the upper one-third of the stomach; including
the pylorus and parts of the antrum, while preserving the
right gastric artery and the pyloric branch of the vagus
nerve.

4. Proximal gastrectomy — Resection of the
upper portion of the stomach; including the esophagogastric
junction (EGJ), while retaining the pylorus.

5. Segmental gastrectomy — Circumferential
resection of the stomach, while preserving both the cardia
and pylorus.

6. Local resection — Removal of only the tumor

and surrounding tissue, without circumferential resection.

o

7. Non-resection surgery — Palliative procedures;
such as gastrojejunostomy, gastrostomy or jejunostomy,

performed to relieve symptoms rather than cure the disease.

Extent of gastrectomy and lymphadenectomy

The definition of standard gastrectomy includes
resection of at least two-thirds of the stomach with D2
lymphadenectomy®'. Surgical procedures that remove less
than two-thirds of the stomach or involve fewer lymph
nodes than D2 lymphadenectomy are classified as modified
surgeries”. Conversely, procedures extending beyond D2
lymphadenectomy are categorized as extended surgeries”.
Resection Margin Recommendations.

Appropriate resection margins depend on the tumor

stage and growth pattern®”’

. The National Comprehensive
Cancer Network (NCCN) 2019 guidelines recommend the
following:

+  For T1b-T3 lesions, a minimum margin of 4 cm
from the tumor should be maintained.

+  For T1 lesions (JGCA ver.5), a minimum margin
of 2 cm is recommended.

+ For T2 and above lesions, resection margins
should be:

o At least 3 cm for expansive growth patterns.

o At least 5 cm for infiltrative growth patterns.

Lymph node dissection in gastric cancer surgery

Lymph node dissection is performed, based on the
extent of gastric resection, and is classified into standard
and modified approaches. Standard gastrectomy, which
includes total gastrectomy and distal gastrectomy, typically
incorporates D2 lymphadenectomy, while modified surgeries
may involve more limited lymph node removal (D1 or D1+).

A study comparing D2 resection and standard
D1 resection in early-stage gastric cancer found no
significant difference in overall survival rates between
the two approaches®. However, this finding is applicable

only under specific conditions—namely; that the tumor is
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confined to the mucosa (T1a), is well-differentiated and is
<2 cm in size. In cases where the cancer has invaded the
submucosa (T1b), is poorly differentiated or exceeds 2 cm,
more extensive lymph node dissection may be necessary”".

Lymph node metastasis in submucosal (T1b)
gastric cancer

For T1b lesions that have invaded the submucosal
layer, the likelihood of lymph node metastasis is significantly
increased. Studies indicate that in such cases, lymph node
involvement is most commonly observed at stations 7, 8a,
and 9%. Consequently, the JGCA guidelines recommend
D1+ lymphadenectomy for T1b tumors >1.5 cm in size or
those with undifferentiated histology, as these patients
exhibit a higher risk of lymphatic spread, making standard
D1 dissection insufficient*.

Spleen-preserving approaches in total
gastrectomy with D2 lymphadenectomy
A notable advancement in total gastrectomy

with D2 lymphadenectomy is the recommendation to
omit splenic hilar lymph node dissection (station 10) to
preserve the spleen. Studies have shown that patients
undergoing spleen-preserving D2 lymphadenectomy
demonstrate 5-year survival rates comparable to those
having undergone splenectomy with station 10 dissection®.
However, these findings are not applicable to tumors
located in the greater curvature region, where splenic hilar

lymph node involvement remains a concern®.

Comparison of laparoscopic and open surgery in
early-stage gastric cancer

Laparoscopic and open gastrectomy are both widely
used surgical approaches for the treatment of early-stage
gastric cancer”. Studies have shown that laparoscopic
surgery is associated with fewer complications compared
to open surgery, while achieving a similar extent of lymph

node dissection”. The number of lymph nodes removed
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in laparoscopic gastrectomy is comparable to that in open
surgery, suggesting that the oncological efficacy of both

techniques is equivalent®.

Advantages of laparoscopic surgery

Laparoscopic surgery offers several advantages
over open gastrectomy, including:

» Smaller surgical incisions, leading to reduced
postoperative pain and faster recovery®.

» Lower opioid analgesic requirements, minimizing
the risk of opioid-related side effects®.

» Lower incidence of surgical site infections and

reduced risk of respiratory complications®.

Long-term outcomes and survival rates

The KLASS-01 trial, a large-scale study
conducted in South Korea, compared laparoscopic distal
gastrectomy with open distal gastrectomy in patients with
early-stage gastric cancer”. The results demonstrated no
significant difference in long-term survival rates between
the two approaches; including 5-year overall survival
and cancer-specific survival”. These findings support
laparoscopic gastrectomy as both a viable and effective
alternative to open surgery for early-stage gastric cancer

treatment®'.

Function-preserving gastrectomy

Function-preserving gastrectomy is a modified
surgical approach designed to retain a greater portion of
the stomach, while selectively removing lymph nodes™®. This
technique aims to minimize postoperative complications
and improve patients’ quality of life compared to standard
gastrectomy®’.

To achieve this, limited surgical approaches have
been developed, including:

» Pylorus-preserving gastrectomy

» Proximal gastrectomy

» Local resection with sentinel lymph node biopsy
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Each of these techniques focuses on preserving
gastric function, while maintaining oncological safety;
thereby, offering a less invasive alternative to conventional
gastrectomy®. The details of each approach are outlined

below.

1. Pylorus-preserving gastrectomy (PPG)

PPG is a surgical approach indicated for early-
stage gastric cancer located in the middle of the stomach
without lymph node metastasis®. This procedure aims
to retain gastric function by preserving the right gastric
artery and the pyloric branch of the vagus nerve, while
maintaining approximately 3 cm of the antral cuff”. To
ensure oncological safety, the lower tumor margin should

be at least 4 cm from the pylorus®.

Advantages of PPG

PPG has been shown to reduce the incidence
of postoperative complications commonly associated with
traditional gastrectomy, including:

« Dumping syndrome, which involves rapid
gastric emptying and regurgitation of gastric juice from the
duodenum into the stomach®.

» Reduced risk of gallstone formation, which is

often observed following gastric bypass surgery®.

Lymph node dissection and oncological
outcomes

According to the JGCA guidelines, D1+
lymphadenectomy is recommended for PPG*. Studies have
demonstrated that the long-term survival rate following
PPG is comparable to that of distal gastrectomy, despite
the exclusion of suprapyloric lymph node dissection”’.

The Postgastrectomy Syndrome Assessment
Study (PGSAS) further confirmed that PPG surgery results
in fewer postoperative complications; such as diarrhea and
dumping syndrome, while maintaining similar oncological

outcomes to traditional distal gastrectomy®.

o

2. Proximal gastrectomy (PG)

PG is an alternative surgical approach for early-
stage gastric cancer located in the upper third of the
stomach®. While total gastrectomy remains the standard
treatment, PG offers several advantages; particularly
in terms of preserving gastric function and enhancing

postoperative quality of life®.

Advantages of proximal gastrectomy

Compared to total gastrectomy, PG provides the
following benefits:

» Improved nutritional status by preserving a
portion of the stomach®.

» Reduced risk of postoperative anemia due to
the retention of gastric acid production.

» Maintenance of gastrin and intrinsic factor
secretion, which plays a crucial role in vitamin B12
absorption and overall digestive function®.

Studies have demonstrated that omitting
lymph node dissection of the right gastric artery and right
gastroepiploic artery in early-stage gastric cancer does not

negatively impact survival rates™®.

Reconstruction after proximal gastrectomy
Following PG, reconstruction is a critical step
to restore digestive continuity*®. Several reconstruction
techniques exist™. Although, total gastrectomy is often
preferred. This is due to concerns regarding postoperative
complications; such as stenosis and severe reflux
esophagitis. Additionally, long-term studies have shown that
PG is not associated with a higher incidence of stenosis®.
Moreover, evidence suggests that proximal
gastrectomy carries a lower risk of severe reflux esophagitis
compared to total gastrectomy™. Meta-analyses further
supports the use of double tract reconstruction after PG,
as it significantly reduces the incidence of both reflux
esophagitis and anastomotic stenosis; therefore, improving

overall patient outcomes™.
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3. Function-preserving gastrectomy based on the
sentinel node concept

The sentinel lymph node biopsy (SLNB) technique,
originally developed for breast cancer and melanoma, is
increasingly being applied in the management of early-
stage gastric cancer®™. This approach aims to minimize
excessive lymph node dissection; thereby, reducing surgical
complications and improving postoperative recoveryse.

By integrating sentinel lymph node mapping with
function-preserving gastrectomy various surgical techniques
can be employed, including:

+ Wedge resection

+ Proximal gastrectomy

« Pylorus-preserving gastrectomy

+ SLNB combined with endoscopic resection

These procedures are particularly suitable for
patients whom do not meet the criteria for endoscopic
treatment alone but still require gastric resection with limited

lymphadenectomy®’.

Sentinel lymph node mapping techniques
The dual-tracer method is currently the most
widely used sentinel lymph node mapping technique in
gastric cancer surgery®®. This method employs both a
radioactive tracer and a dye tracer to enhance accuracy
in detecting sentinel nodes™.
Commonly Used Tracers
1. Radioactive Tracers
» Technetium-99m tin colloid
» Technetium-99m sulfur colloid
+ Technetium-99m antimony sulfur colloid
2. Dye Tracers
+ Isosulfan blue dye

» Indocyanine green (ICG)
Tracer injection and sentinel node detection

According to the study of Takeuchi et al.”*, the

tracer injection protocol involves:

PSU Medical Journal Vol. 5 No. 2 May-Aug 2025

» Radioactive tracer administration:

o 2 mL of Technetium-99m colloid (150 MBq)
is injected submucosally in four quadrants around the tumor
site one day before surgery®.

o The colloid reaches the sentinel lymph
nodes within 2 hours and persists for approximately 20
hours before being cleared by macrophages™.

» Dye tracer administration:

o lIsosulfan blue dye or ICG is injected
submucosally in four quadrants immediately before
surgery™.

o The sentinel node becomes visible within
15 minutes after injection™.

« Detection method:
o A gamma probe detector is used

intraoperatively to locate radioactive sentinel nodes™.

Lymphatic drainage and sentinel node
distribution

The lymphatic drainage pattern of the stomach
is categorized into five primary pathways, based on major
arterial supply™:

1. Left gastric artery (stations 1, 3a, 7)

2. Right gastric artery (stations 3b, 5, 8a)

3. Right gastroepiploic artery (stations 4d, 6)

4. Left gastroepiploic artery (stations 4sa, 4sb)

5. Posterior gastric artery (station 11p)

By accurately identifying sentinel lymph nodes,
surgeons can selectively remove affected nodes, while
preserving uninvolved lymphatic structures; thereby,
reducing the extent of lymphadenectomy and postoperative

57,58

morbidity” ™. The sentinel lymph node mapping method
has demonstrated a high identification rate of 94-100%,
and a predictive accuracy of 85-100% for lymph node
distribution®. The dual-tracer technique further enhances
accuracy, making it the preferred approach®. However,
gastric cancer differs from breast cancer and melanoma

in that skip metastasis can occur; wherein, the cancer

o
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spreads directly to N2 lymph nodes without first involving
N1 nodes™. This phenomenon complicates sentinel node
mapping, as undetected skip metastases may lead to
inaccurate staging and suboptimal treatment™.

In the JCOG 0302 trial, sentinel node biopsy
yielded a false-negative rate of 46%, with some cases
exhibiting lymph node metastasis outside the sentinel
lymphatic basin®. A contributing factor was the use of
indocyanine green (ICG) as a single dye, rather than a
dual-tracer technique®. Additionally, the study included
larger tumors (T2-T3, >4 cm in size), which may have
increased the likelihood of false-negative results™.

Conversely, the SENORITA trial, which
specifically examined TINOMO tumors smaller than 3 cm,
used a standardized procedural checklist and reported a
100% sensitivity rate; with a false-negative rate of 0%.
While these findings support the feasibility of SLNB in
early-stage gastric cancer, long-term outcomes remain
under investigation®.

Long-term oncologic outcomes of function-
preserving gastrectomy have shown promising results. PPG
offers comparable 5-year survival to distal gastrectomy
(94-98%), with lower rates of dumping syndrome. PG
maintains nutritional status with similar recurrence-free
survival to total gastrectomy. Sentinel node navigation
surgery in selected EGC patients demonstrates excellent

accuracy in nodal staging, although its long-term impact is

still under investigation®®™

. To facilitate clinical application
and enhance reader comprehension, we summarize the

key characteristics of each technique in Table 3.

Checklist for quality control of sentinel lymph
node biopsy in gastric cancer surgery™

Tracer Injection Process®

1. Submucosal injection

Ensure that the tracer is injected into the submucosal
layer via intraoperative esophagogastroduodenoscopy
(EGD).

2. Injection sites

Confirm that the tracer is injected at four different
sites using intraoperative EGD.

3. Leakage check

Assess for any intraluminal or extraluminal leakage
of the tracer during injection via intraoperative EGD.

4. Time requirement

Ensure that the four injections are completed
within 3 minutes from the first to the last injection during
intraoperative EGD.

Sentinel Basin Node (SBN) Identification and
Evaluation®

5. Lymph node detection

Verify that at least one sentinel basin (SB) node is
identified during laparoscopic surgery.

6. Frozen biopsy analysis

Table 3 Summary of minimally invasive techniques in early gastric cancer

Technique Indication

Key advantages Limitations/Risks

Endoscopic Submucosal Dissection (ESD)
<2-3 cm
Pylorus-Preserving Gastrectomy (PPG)
metastasis
Proximal Gastrectomy (PG)
risk features
Sentinel Node Navigation Surgery
<3 cm

T1a EGC, well-differentiated,
Mid-stomach EGC, no nodal
Upper-third EGC, no high-

Selected EGC cases, cT1NO

Organ preservation, fast Requires expertise,

recovery perforation risk
Reduced dumping, better ~ Technically demanding
QoL

Nutritional benefits, acid Risk of reflux,
retention anastomotic stenosis

Tailored resection, avoids
over-surgery

False-negative risk if not
well controlled

EGD=early gastric cancer; cm=centimeter; QolL=quality of life

o
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Evaluate the SBN using intraoperative frozen biopsy.

7. Minimum node count

Ensure that at least five SBNs (hot nodes, green
nodes, hot & green nodes, basin nodes) are identified and

analyzed at the back table and frozen section.

CONCLUSION

Surgery, combined with lymph node dissection,
remains the primary treatment for gastric cancer. However,
in EGC, where the tumor is confined to the mucosal or
submucosal layer, the need for extensive surgery depends
on lymph node involvement. While some cases may exhibit
lymphatic spread, alternative treatment strategies can
help minimize surgical complications and improve patient
outcomes. For appropriately selected patients, ER has
emerged as a highly effective, minimally invasive treatment
option; demonstrating favorable recurrence and survival
rates. Avoiding excessive surgery in early-stage cases can
significantly reduce postoperative complications, shorten
hospitalization duration and accelerate recovery.

A critical aspect of treatment planning involves
assessing the risk of lymph node metastasis following
resection. Lymph node involvement is a key prognostic
factor in gastric cancer, and its presence necessitates
surgical intervention. The eCura system currently serves
as the primary tool for risk assessment, guiding decisions
on whether additional surgery is required. In cases where
a lesion poses a high risk of lymphatic spread, gastrectomy

with lymph node dissection remains the standard treatment.
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