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ABSTRACT

BACKGROUND: Patients with gastric cancer (GC) who underwent radical surgery require long-term follow-up (usually 5years). The purpose
of this study was to explore individualized follow-up strategies for patients with GC.

METHODS: This is a retrospective cohort study that established a clinicopathologic database of patients who underwent gastrectomy from
January 2010 to December 2020 at Ningbo No. 2 Hospital. Follow-up was performed until March 2023. The rate of new-onset recurrence of
patients with GC was explored annually according to different pTNM stages, defining a recurrence rate of less than 1% as adequate follow-
up time.

RESULTS: Of the 1606 patients who were eligible, the total number of patients who completed the 5- and 10-year follow-up was 1107 and
586, respectively. A total of 444 cases were diagnosed with recurrence. The recurrence rate for stage |A patients was consistently less than
1% during the follow-up time. The adequate follow-up time (the rate of new-onset recurrence less than 1%) was 5years for stage IB and IIA
patients, and 8years for stage |IB and IlIA patients, respectively. In contrast, stage IIIB patients were always at risk of recurrence during the
follow-up time (>1%). Time to a new recurrence rate for stage IlIC patients was 6years.

CONCLUSION: Among patients who underwent radical gastrectomy, the rate of new-onset recurrence varied among patients with different

pTNM stages. This study suggests that the follow-up of GC can be individualized and refer to pTNM stage.
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Introduction

Gastric cancer (GC) is the fifth most common malignant
tumor and the fourth leading cause of cancer death world-
wide.! The main incidence area of GC is Southeast Asian
countries,? among which China accounts for 42% of the
world’s patients with GC.3 In China, the proportion of
patients with advanced GC accounts for more than 40% of
all patients.* The overall 5-year survival rate of patients with
advanced GC is only 20% to 30%¢ with a poor prognosis.
Currently, the conventional treatment options for GC
include surgery, radiotherapy and chemotherapy, targeted
therapy, and immunotherapy,” with regular follow-up visits.
The purpose of follow-up is to observe the effect of treat-
ment and to detect disease recurrence at an early stage, thus
contributing to further treatment.

According to the National Comprehensive Cancer Network
(NCCN) and the Japanese guidelines,®’ the current recom-
mendation for the frequency of follow-up after radical surgery
for early GC is every 6 months for the first 3 years postopera-
tively, then every 1year until 5Syears postoperatively. The fre-
quency of follow-up after radical surgery and unresectable
palliative treatment for advanced GC is every 3 to 6 months for
the first 2 years, then 6 to 12 months until 5years, and annually
for more than 5 years. It is widely recognized internationally
that the follow-up endpoint for GC is usually considered to be
5 years after surgery due to the likelihood of tumor recurrence
after 5 years,'0 but there is no high-level medical evidence to
support which strategy is optimal. Besides, some studies have
suggested that patients require individualized follow-up due to
differences in their tumor prognosis.!!
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A study by Yago et al'? concluded that the duration of ade-
quate surveillance of patients with GC who had undergone
radical gastrectomy should vary at each stage. Another study
conducted by Qiu et al'® suggested that patients in different
age groups should be followed up with different strategies due
to different peaks of recurrence and types of recurrence. To
date, only a few studies have mentioned individualized follow-
up for GC. On the other hand, pTNM stage is the most widely
used tool to predict tumor prognosis.”* Therefore, the aim of
this study is to investigate the relationship between pTNM
stage and time to recurrence and try to identify appropriate
follow-up strategies. Our hypothesis is that patients with GC
with different pTNM stages require individualized follow-up.

Methods
Patients

This is a retrospective cohort study using prospectively collected
data. A total of 1606 patients who underwent radical gastric sur-
gery at Ningbo No. 2 Hospital from January 2010 to December
2020 were eventually enrolled. The inclusion criteria were as fol-
lows: (1) histologically confirmed primary gastric adenocarci-
noma; (2) underwent radical surgery; (3) no previous history of
gastrectomy or other malignancies; (4) did not receive neoadju-
vant chemoradiotherapy; and (5) complete follow-up data. The
study was approved by the Human Research Ethics Committee,
Ningbo No. 2 Hospital (PJ-NBEY-KY-2019-153-01). All the
patients provided written informed consent.

Histological examinations

The medical records and pathologic reports were reviewed for
each patient. Clinicopathologic factors included age, sex, tumor
location, type of surgical resection, tumor size, histologic type,
lymphovascular invasion, pTNM stage, presence of adjuvant
chemotherapy, and number of lymph node dissection. Staging
was defined according to the American Joint Committee on
Cancer Staging Manual, 8th edition.’® The severity of GC
depended largely on the depth of local infiltration, the degree
of lymph node metastasis, and the presence of distant
metastases.

Adjuvant therapy

In principle, 5-fluorouracil (5-FU) or platinum-based adjuvant
chemotherapy is recommended for all stage II-III patients.16:17
Of note, some patients with early GC (stage I) have received
adjuvant chemotherapy, including adjuvant S-1 monotherapy.
These patients usually have a number of risk factors including
1 to 2 positive lymph nodes (T1N1MO), muscle invasion
(T2NOMO), poorly differentiated lymphovascular invasion,
tumor deposition, or age less than 50years. In addition, some
stage II-11I patients refuse chemotherapy because of age, finan-
cial costs, or personal preference.

Follow-up

Follow-up evaluation was based on medical history, clinical
findings, blood test results inclusive of tumor markers, imaging,
and endoscopy.®? Blood tests were performed every 3 months
in the first year after surgery and every 3 or 6 months thereafter.
Computed tomography (CT) scans were performed every
6 months after surgery. Endoscopy was performed annually to
screen for GC remnants and esophageal cancer. In addition to
this routine follow-up regimen, patients would come forward
for review if they develop suspicious clinical symptoms and
suspect disease recurrence. For suspected metastases to the
bones, brain, lungs, and/or other sites, bone imaging, CT, mag-
netic resonance imaging (MRI) of the chest or brain, positron
emission tomography (PET)-CT, and puncture biopsy or sur-
gical exploration were performed.’

Disease-free survival (DFS) was defined as the time from
surgery to death, local recurrence, or distant recurrence.!® Patients
who did not record these events were recorded on the last known
date of contact. The median follow-up for the entire cohort was
53 months. The follow-up of all patients included in this study
ended in March 2023.The 5 internationally recognized patterns
of GC recurrence include local recurrence, lymph node metasta-
sis, peritoneal metastasis, hematogenous metastasis, and mixed
recurrence.’ Recurrence here refers to primary GC recurrence
only. In this study, the rate of recurrence after a specified time
point was defined as the rate of new-onset recurrence.'? This
rate is the ratio of the number of recurrences in the current year
minus the number of recurrences that have occurred to number
of patients still in follow-up in the current year minus those who

Number of recurrences —

Number of recurrences that have occurred

have relapsed (x=
Number of persons followed up —

Number of previous recurrences

As most patients have a recurrence rate of less than 1% at 5Syears
postoperatively and the currently accepted follow-up time for
tumors is 5Syears,'% in view of this, the time required for a recur-
rence rate of less than 1% is considered to be an adequate follow-
up time in this study.

Statistical analysis

Univariate analyses were applied to identify all potential clin-
icopathologic factors associated with prognosis. These factors
were finally subjected to multivariate regression using Cox
regression. Hazard ratios (HRs) and 95% Cls were used as
indicators of correlation. All statistical tests were performed
using 2-sided analysis and P<<.05 was considered statistically
significant. Kaplan-Meier analysis was used to show DFS in
each pathological stage of GC. The above analyses were per-
formed using the SPSS software program (version 25.0;
Chicago, lllinois).
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2183 gastric cancer patients underwent
gastrectomy at Ningbo No. 2 Hospital
between Jan 2010 to Dec 2020

Excluded cases (n=577)

Non-curative resection (n=51)
Neoadjuvant chemotherapy (n=245)

> Previous or concurrent history of malignancy (n=91)
Previous history of gastrectomy (n=66)
Incomplete data (n=124)
A 4
Eligible for analysis
n=1606
Stage |A Stage IB Stage IIA Stage IIB Stage IlIIA Stage I1IB Stage IIIC
n=470 n=151 n=105 n=200 n=377 n=229 n=74

Figure. 1. A total of 1606 patients underwent gastrectomy for gastric cancer from 2010 to 2020. The number at each stage is shown.

Results

Patient characteristics

From January 2010 to December 2020, a total of 2183 patients
underwent gastrectomy at Ningbo No. 2 Hospital, as shown in
Figure 1. A total of 577 patients were excluded according to the
inclusion criteria. Finally, 1606 patients were eligible for analy-
sis. The proportion of stage I, II, and III patients in these cases
was 38.7%, 19.0%, and 42.3%, respectively. The median follow-
up time for patients in each stage was 62 months for stage I,
58 months for stage II, and 40 months for stage I1I, respectively.
The total number of patients completing 5-year follow-up
(including normal closure or death) was 1107, and the total
number of patients completing 10-year follow-up (including
normal closure or death) was 586.

The demographic and tumor characteristics of the 1606
patients who underwent therapeutic gastrectomy are listed in
Table 1. Of the total population, the median age was 64years,
70.4% of the patients were men and 29.6% women, 72.2% of
patients have tumors located in the lower third of the stomach,
75.3% of the patients underwent distal subtotal resection, and the
proportion of differentiated GC was close to that of undifferenti-
ated GC. In terms of invasion of peripheral tissues, perineural
invasion was found in 36.4% while lymphovascular invasion in
45.0%. Lymph node metastases were present in 52.6% of patients,
and the median number of lymph nodes examined was 22.
Among all patients, 52.4% received adjuvant chemotherapy.

Risk factor analysis

To clarify the risk factors of GC, univariate and multivariate
regression analyses were performed. Univariate regression

analysis showed that the risk factors of GC included age, tumor
location, type of gastrectomy, tumor size, type of differentia-
tion, perineural invasion, lymphovascular invasion, T stage, N
stage, adjuvant chemotherapy, and so on, as shown in Table 2.
After multivariate analysis, it was found that age, T stage, and
N stage were the independent factors affecting the prognosis of
GC, as detailed in Table 3. Compared with patients younger
than or equal to 60years of age, patients older than 60years of
age had a higher risk of recurrence (HR=1.42, P=.001).

Disease-free survival rate

In this study, T stage and N stage were reaffirmed as the most
important prognostic factors affecting GC. Kaplan-Meier
curves of DFS were plotted according to the pTNM stages, as
shown in Figure 2. A significant difference was found in DFS
by stage (P<<.001).

Recurrence rate

Annual recurrence rates were calculated based on the recur-
rence in each postoperative year of follow-up. The recurrence
rates and follow-up endpoints for each postoperative year are
shown in Table 4, which shows that early GC cases, such as
stage 1A, have a lower recurrence rate throughout the period.
On the contrary, the recurrence rate was higher in early stage of
advanced GC. During the follow-up period, the recurrence
rate for patients with stage IA GC was consistently less than
1%.The recurrence rate for patients with stage IB GC decreased
to 0.95% in year 4, and was 1% in year 5, and has been less than
1% since then. The recurrence rate for patients with stage IIA
GC was 1.82% in year 5 and was O from year 6 until the end of
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Table 1. Baseline clinicopathological characteristics of patients.

CLINICOPATHOLOGICAL FEATURE N=1606

Age (years) (IQR) 64 (58-71)
Sex
Male 1131 (70.4%)
Female 475 (29.6%)

Tumor location

Upper third 186 (11.6%)
Middle third 232 (14.4%)
Lower third 1159 (72.2%)

Two-thirds or more 29 (1.8%)
Type of gastrectomy

Distal subtotal 1210 (75.3%)

Total 375 (23.3%)
Proximal subtotal 21 (1.3%)
Tumor size (cm) (IQR) 3.5 (2.0-5.0)

Histologic type

Differentiated 808 (50.3%)

Undifferentiated 798 (49.7%)

Perineural invasion

Absence 1022 (63.6%)

Presence 584 (36.4%)

the current follow-up period. The recurrence rate for stage 1IB
patients decreased to 1.25% in year 8 and remained at O there-
after. The recurrence rate for stage IIIA patients decreased to
1.17% at year 8 and remained at 0 from year 9 to the end of the
current follow-up. The recurrence rate for stage IIIB patients
was consistently higher than 1% during the follow-up time,
and the risk of recurrence was always present. The recurrence
rate for stage IIIC patients was 9.09% at year 5 and remained
at 0 from year 6 to the end of the follow-up period.

Recurrence paz‘tern

The recurrence pattern and incidence of each postoperative
cycle are shown in Table 5. According to the statistics of the
recurrence, postoperative recurrence of GC was mainly domi-
nated by peritoneal metastasis and hematogenous metastasis.
The proportion of peritoneal metastasis was the highest in the
first 2years after surgery, accounting for 51.9% and 39.1%,
respectively. With prolonged follow-up, the proportion of
hematogenous metastases gradually increased, accounting for
38.0% in the third postoperative year after the resection sur-
gery. In contrast, the proportion of peritoneal metastasis

Lymphovascular invasion

Absence 883 (55.0%)
Presence 723 (45.0%)
pT category

T1 550 (34.2%)
T2 193 (12.0)
T3 73 (4.5%)
T4a 748 (46.6%)
T4b 42 (2.6%)

pN category

NO 761 (47.4%)
N1 262 (16.3%)
N2 275 (17.1%)
N3a 248 (15.4%)
N3b 60 (3.7%)

Adjuvant chemotherapy
No 765 (47.6%)
Yes 841 (52.4%)

Number of examined lymph nodes (IQR) 22 (17-29)

showed a decreasing trend, and the proportion of local recur-
rence was low during the follow-up time, always less than 10%.
In addition, the total number of recurrences of various recur-
rence patterns in the first 3 years was 380, accounting for 85.6%
of the total number of recurrences, and the total number of
recurrences in the first 5years was 423, representing 95.3% of
the total number of recurrences, whereas the rate of recurrence
after 5years was 4.7%.

Discussion

The high incidence of advanced GC is mainly in Asian coun-
tries represented by China, and patients in these areas are more
in need of follow-up.? In our study, TNM stage proved to be
the most important independent prognostic factor, so we cate-
gorized patients with GC according to TNM stage and further
aimed to discover the adequate follow-up time and the optimal
follow-up methods required for different types of GC.

In the present study, GC was found to be quite prevalent
among male patients, up to more than 70%, which may be
closely related to the epidemiological characteristics of
Helicobacter pylori and the characteristics of alcohol consump-
tion. In China, the male-to-female H pylori infection rate is
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Table 2. Univariate COX regression analysis for disease-free survival
(DFS) of gastric cancer.

CLINICOPATHOLOGICAL HR 95% Cl
FEATURE

P VALUE

Age (years)

<60 Ref.

~60 1.33 1.09-1.63 .006
Sex

Male Ref.

Female 0.98 0.80-1.20 .829
Tumor location

Upper third Ref.

Middle third 0.73 0.52-1.02 .063

Lower third 0.58 0.45-0.75 <.001

Two-thirds or more 1.67 0.97-2.87 .066
Type of gastrectomy

Distal subtotal Ref.

Total 0.97 0.40-2.36 .953

Proximal subtotal 1.63 0.67-3.99 .281
Tumor size

<5cm Ref.

>5cm 2.85 2.36-3.46 <.001
Histologic type

Differentiated Ref.

Undifferentiated 1.73 1.43-2.10 <.001
Perineural invasion

Absence Ref.

Presence 2.89 2.39-3.49 <.001

Lymphovascular invasion

Absence Ref.
Presence 2.96 2.42-3.60 <.001
pT category
T1 Ref.
T2 4.79 2.84-8.09 <.001
T3 5.65 2.91-10.99 <.001
T4a 1413 9.26-21.55 <.001
T4b 22.69 12.94-39.80 <.001

(Continued)

Table 2. (Continued)

CLINICOPATHOLOGICAL HR 95% Cl

P VALUE
FEATURE

pN category

NO Ref.

N1 3.22 2.27-4.56 <001
N2 5.72 4.20-7.80 <001
N3a 11.72 8731572  — 001
N3b 20.78 14.32-30.16  — o1

Adjuvant chemotherapy
No Ref.

Yes 2.00 1.64-2.44 <001

Table 3. Multivariate COX regression analysis for disease-free survival
(DFS) of gastric cancer.

CLINICOPATHOLOGICAL HR 95% CI P VALUE
FEATURE
Age (years)
<60 Ref.
>60 1.42 1.16-1.75 .001
pT category
T Ref.
T2 3.37 1.97-5.77 <.001
T3 3.27 1.61-6.26 .001
T4a 5.65 3.63-9.04 <.001
T4b 6.55 3.54-12.13 <.001

pN category

NO Ref.

N1 1.69 1.17-2.44 .005
N2 2.60 1.86-3.65 <.001
N3a 5.05 3.63-7.03 <.001
N3b 8.02 5.32-1210  — o1

roughly 4:1 to 6:1,%0 and alcohol exposure rate of men is much
higher than that of women.?! The incidence of distal GC is
also significantly higher than that of proximal GC, which is
different from countries such as Europe and the United States
where gastric reflux is the main cause of GC.?2 In contrast,
Chinese people are more susceptible to H pylori infection,?3
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Figure. 2. Disease-free survival curves with Kaplan-Meier analysis at each stage.

Table 4. Recurrence risk among patients with recurrence free at the specified time point and follow-up endpoints.

FOLLOW-UP (YEARS)

IA (470) 0.43% 0.85% 0.25% 0.63% 0.33% 0 0 0 0 0
(2/470) (4/468) (1/400) (2/318) (1/300)

IB (151) 2.68% 3.52% 2.61% 0.95% 1.00% 0 0 0 0 0
(4/149) (5/142) (3115) (1/105) (1/100)

lIA (105) 6.67% 4.08% 4.23% 3.33% 1.82% 0 0 0 0 0
(7/105) (4/98) (3/71) (2/60) (1/55)

1B (200) 8.63% 5.65% 5.13% 4.00% 2.86% 1.59% 1.02% 1.25% 0 0
(17197)  (10177)  (8/156) (6/150) (4/140) (2/126) (1/98) (1/80)

1A (377) 14.71% 12.72% 9.93% 3.26% 119% 1.73% 1.46% 117% 0 0
(55/374)  (43/338)  (30/302)  (9/276) (3/252) (4/231) (3/203) @n71)

B (229)  30.53%  20.39%  8.29% 4.09% 2.03% 0.78% 2.91% 1.00% 1.05% 2.41%
(69/226)  (42/208)  (16/194)  (71171) (3148) (1/129) (3/103) (1/100) (1/95) (2/83)

IC (74) 36.49%  35.09% = 2273%  6.45% 9.09% 0 0 0 0 0
(27/74) (20/57) (10/44) (2/31) 1/11)

which is closely related to the development of GC in the sinus
section and the lower part of the stomach.

In this study, age was found to be an independent factor
affecting the prognosis of GC. Elderly patients are in poorer
health, less tolerant of adjuvant therapy, and have a progressive
decline in their immune function.?* Moreover, a higher per-
centage of patients undergo D2 lymph node dissection in
younger patients compared with older patients with more

comorbidities.?> Therefore, the prognosis of elderly patients is
poorer, which is similar to the findings of Hemminki et al.26
However, it has also been found that GC has a poorer progno-
sis in younger adults.?> This may be due to the higher degree of
malignancy of such tumors. Lauren’s diffuse and poorly differ-
entiated histological types of tumors also occurred more fre-
quently. Besides, some studies have found that tumor size,
degree of differentiation, and adjuvant chemotherapy are
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Table 5. Pattern and rate of recurrence according to follow-up time.

PATTERNS OF
RECURRENCE %

FOLLOW-UP (YEARS)

(NUMBER)

Local recurrence 1.1% (2) 2.3% (3) 0(0)
Lymph node 16.6% (30) 15.6% (20)

metastasis

Hematogenous 24.9% (45) 30.5% (39)

metastasis

Peritoneal 51.9% (94) 39.1% (50)

dissemination

Mixed 5.5% (10) 12.5% (16)
recurrence
Total (n=444) 181 128 71

prognostic factors for tumors,'»?” but these factors were not
statistically different in our study. The pTNM stage is another
important factor affecting the prognosis of GC. In this study,
the percentage of patients with advanced GC (stage II-1IT) was
as high as 61.3%, which is significantly different from Japan,
Korea, and other countries.

According to pTNM stage, we found that there were sig-
nificant differences in survival curves between different stages,
further validating that the 8th edition pTNM stage as a power-
ful tool for GC staging. For patients with stage IA, the proba-
bility of recurrence was always <<1%, and the 5-year DFS can
reach 97.6%, which is a good prognosis. According to previous
studies,?® however, it is recommended that the follow-up period
for stage IA patients be shortened to 2years. For stage IB and
ITA patients, the prognosis is slightly worse than that of stage
IA patients, with 5-year DFS of 90.9% and 83.3%, respectively.
Due to the low recurrence rate, a 5-year follow-up is sufficient
for these patients, and the study by Lauricella et al?” is also in
line with our findings. For stage IIB and IIIA patients, the
5-year DFS was 74.8% and 61.0%, respectively, with a signifi-
cant decrease in the recurrence rate at year 8, and the recur-
rence rate remained O from year 9 to the end of the current
follow-up. Therefore, we recommended that the adequate fol-
low-up for stage IIB and IITA patients should preferably be
prolonged to 8years. For stage IIIB patients, the risk of recur-
rence always existed until the closure of this follow-up. The
results of Liu et al®® in this regard were similar to ours. Their
research also suggests that the survival rate of late stage recur-
rence within 2years is only 23.4%, indicating a high risk.
Therefore, it can be assumed that stage I1IB patients should be
tollowed for a longer period of time according to their own
situation. Overall, for patients with stage IA to IIIB GC, the
required follow-up is longer and the likelihood of GC recur-
rence is higher as the tumor stage becomes more advanced.

For stage IIIC patients, the results showed that although
the recurrence rate was always 0 at the beginning of year 6, it

9.9% (7)

38.0% (27)

35.2% (25)

16.9% (12)

0(0) 71% (1) 4.8% (1)
6.9% (2) 14.3% (2) 9.5% (2)
31.0% (9) 28.6% (4) 38.1% (8)
44.9% (13) 35.7% (5) 33.3% (7)
17.2% (5) 14.3% (2) 14.3% (3)
29 14 21

was still 9.09% at year 5. This was due to the fact that the num-
ber of stage IIIC patients decreased during the long-term fol-
low-up for various factors such as death and loss of visits.
Therefore, it is recommended that stage IIIC patients should
still be followed up for as long as possible. In the present study,
the number of patients followed up at year 5 was only 11, and
the results can somewhat have fortuitous. However, the results
of a study by Yago et al'? also showed that the recurrence rate
of stage II1C patients plummeted at year 5, with a similar over-
all trend. The fact that these 2 studies coincidentally yielded
the same results suggests that there is a specificity in stage ITIC.
Patients with stage IIIC tumors are more malignant and had
more severe tumor progression, lymphovascular infiltration,
and vascular infiltration, all of which lead to higher recurrence
rates. These factors make stage IIIC patients more likely to
develop abdominal metastases.3! Recurrence occurs at an early
stage in stage I1IC patients with low recurrence potential, so
there is a significant decrease in the recurrence rate at year 5.
In general, the recurrence pattern of GC is divided into 5
categories. Local recurrence accounted for a low percentage of
the follow-up time because local recurrence is predominantly
in gastric stump cancer. Current surgical inventions are usually
accompanied by pathologic examination to ensure negative
margins, and it usually takes 15 years for gastric stump cancer
to develop.3? In this study, patients with advanced stage and
advanced age were the majority, and therefore, local recurrence
may not be have been observed during the follow-up period.
Lymph node metastasis as a recurrence pattern accounted for
no more than 20% per year in this study. Lymph node metas-
tasis was previously considered to be a major feature of GC.33
However, advances in surgical procedures have led to a signifi-
cant reduction in the number of patients with lymphatic
metastases compared with the past, and D2 lymph node dis-
section, which has a high rate of clearance (the mean number
of lymph nodes cleared in this study was 22), is now mostly
used in China.3* In this study, the proportion of
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hematogenous metastasis gradually increased as follow-up
proceeded. With the prolongation of time, the patient’s immu-
nity declines and the underlying cancer cells enter the portal
vein or body circulation and then spread to other parts of the
body.% They are commonly found in the lungs, liver, and pan-
creas, with hepatic metastasis being the most common, fol-
lowed by peritoneal, adrenal glands, kidneys, brain, as well as
the ovaries, bone marrow, and skin. At present, the main recur-
rence pattern of GC is abdominal metastasis. Gastric cancer
cells are highly invasive crossing the stomach wall and invad-
ing the peritoneum and other organs in the abdominal cavity.
In general, patients with abdominal metastasis are usually in
advanced stages with poor treatment outcomes.3® They are
more prone to organ failure and death. Therefore, the mortal-
ity rate of this recurrence pattern is extremely high, which is
similar to the findings of Kurokawa et al.3” In addition, we
found that the proportion of abdominal metastasis was high-
est in the first 2years after surgery, followed by a decreasing
trend. The reason considered is that patients with abdominal
metastasis recurred within a short period of time, and after
2years, the number of recurrences gradually decreased and the
percentage declined.®

It has been reported that the recurrence rate of stage I GC
after radical surgical resection is 2.7%.3 Among them, distant
metastasis and gastric stump cancer accounted for 51.9% and
16.5%, respectively. The time of recurrence was mostly within
2years after surgery. A study found that endoscopic mucosal
resection combined with chemotherapy can effectively reduce
early recurrence.*’ The 3 major recurrence patterns of advanced
GC are distant metastasis, abdominal metastasis, and local
recurrence, each accounting for about one-third of the total.*!
Patients with GC tend to recur within 1 to 3 years after under-
going surgery. It is now internationally recognized that stage II
and III patients can reduce the recurrence rate after receiving
adjuvant chemotherapy.

In this study, the recurrence rate was 95.3% in the first
5years, which proves that the 5-year follow-up time is still of
great reference value for the general GC population. For stage
IA patients, the recurrence rate is lower, and the peak of recur-
rence is earlier. Hence, the follow-up time can be appropriately
shortened. For patients with stage IIB and above, the risk of
recurrence is higher and the duration of recurrence risk is
longer, so it is recommended to appropriately lengthen the
years of follow-up. Individualized follow-up improves the
accuracy of patient follow-up, reduces patients’ anxiety, and
lowers health care costs. Meanwhile, some studies have also
pointed out that a reasonable follow-up strategy should not
only emphasize the effectiveness of testing but also consider
the cost-effectiveness.*? A study by Wu et al'! noted that an
individualized follow-up strategy could lead to optimal cost-
effectiveness for stage II patients, while stage III patients were
more advantageous to be followed according to the NCCN
guideline of the most intensive follow-up. This also reflects

that the concept of individualized follow-up is receiving
increasing attention.

With a sample size of up to 1600 cases and a follow-up
period of up to 10years, our study is one of the more compre-
hensive analyses of individualized follow-up of GC in the
Chinese field. The study intended to explore the recurrence
regularity of GC according to the stage of the tumor. This
study can provide a reference for follow-up strategies in areas
with a high prevalence of advanced GC. However, this study
still has limitations. The annual recurrence rates among patients
with various stages were highly fluctuating, which may be due
to the limited sample size of patients with advanced GC and
the need for a larger sample size for validation.

Conclusions

The ideal follow-up time required after radical GC surgery
may vary depending on the pI'NM stage. For patients with
stage 1A, it is recommended that the follow-up time be short-
ened to less than 2years, whereas for patients with stage 1IB
and above, if the risk of recurrence is more than 5 years, a longer
follow-up period is clinically warranted.
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