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Abstract

Objective: To investigate the characteristics of recurrences that occurred 5 or more years after curative resection

for gastric cancer.

Methods: We analyzed recurrences among 1,299 patients with gastric cancer who underwent curative operations

at the Department of Surgery, Inje University Seoul Paik Hospital between September 1998 and December 2002.

Recurrences were classified as within 2 years (early), 2–5 years (intermediate), and more than 5 years (late) after

gastrectomy. The clinicopathologic findings of the patients with late recurrence were compared with those of

patients in the other two recurrence groups, with special reference to the patterns of recurrence. Both univariate

and multivariate analyses were performed, incorporating factors such as operation type, T-stage, N-stage, stage,

lymphatic invasion, neural invasion, histology, tumor size, and recurrence site.

Results: At the time of last follow-up, recurrence occurred in 266 (20.5%) patients. Recurrence times were

classified as <2 years (182 patients), 2–5 years (61 patients), or >5 years (23 patients). The late recurrence rate was

8.6%. The occurrence of recurrence >5 years after gastrectomy was significantly correlated with age, operation

type, T-stage, N-stage, stage, lymphatic invasion, neural invasion, histology, tumor size, location and recurrence

site (P<0.05). The main recurrence patterns in the 23 patients with late recurrence were locoregional metastasis (10

patients, 43.5%), peritoneal seeding (8 patients, 34.8%), hematogenous metastasis (2 patients, 8.7%), and multiple

metastasis  (3  patients,  13.0%).  A multivariate  analysis  showed that  larger  tumor size  and younger age were

independent prognostic factors for late recurrence. Additionally, locoregional and peritoneal recurrences were

significantly more common than hematogenous recurrences.

Conclusions: Although late recurrence was uncommon, younger age and larger tumor size were associated with

high risk. Follow-up surveillance is recommended for locoregional and peritoneal metastasis.
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Introduction

As the second common cancer and the third leading cause
of cancer-related death in Korea, gastric cancer remains a
major public health issue (1). Curative surgery including
systemic lymph node dissection is the current treatment of
choice  for  gastric  cancer.  Nonetheless,  patients  with

curative gastrectomy continue to experience recurrence
during follow-up. More recent studies have shown that the
overall 5-year survival rate of gastric cancer has improved
because of curative gastrectomy with chemotherapy (2,3).
However,  death  from  gastric  cancer  is  almost  entirely
caused  by  recurrent  diseases  (4).  Recurrence  of  gastric
cancer is strongly dependent on the TNM stage and extent
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of surgical resection (5). The gastric cancer classification
system of  the  Union  for  International  Cancer  Control
(UICC)  accurately  predicts  the  overall  survival,  but  is
unable  to  provide  information  in  terms  of  overall
recurrence, time-specific recurrence, and site-specific first
recurrence.  These  valuable  data  are  the  basis  for  the
development  of  causative  recurrence-oriented and site-
specific target therapies.

The definitions of early and late recurrence have varied
across studies. Some studies have defined early recurrence
as  recurrence  within  2  years  after  surgery,  while  other
studies have used intervals of 1 year or 3 years after surgery
in their definitions of early recurrence (6). Late recurrence
has  been  defined  as  recurrence  2  or  more  years  after
surgery (7).  Most  follow-up programs end 5 years  after
primary treatment.

Recently, we began to observe frequent recurrences at
more than 5 years  after  curative resection and adjuvant
treatment.  The  goal  of  this  study  was  to  review  late
recurrence (more than 5 years after the primary surgery)
patterns  and  to  understand  the  characteristics  of  late
recurrences  after  complete  resection  of  gastric
adenocarcinoma  at  a  single  institution.  Further,  the
characteristics  of  patients  with  late  recurrence  were
compared with those of patients with recurrence less than 5
years postoperatively.

Materials and methods

Patients

A total of 1,299 patients underwent curative gastrectomy
for gastric adenocarcinoma in the Korea Gastric Cancer
Center,  Inje  University  Seoul  Paik  Hospital,  between
September  1998  and  December  2002.  The  exclusion
criteria included metachronous gastrointestinal cancer, a
previous  history  of  surgery  for  gastric  cancer,  and  a
palliative  operation.  Patients  did  not  receive  any  prior
systemic chemotherapy or radiotherapy before surgery.

Study design

All  patients  underwent  curative  gastrectomy with more
than  D1  +  lymph  node  dissection,  as  defined  by  the
Japanese Gastric Cancer Association (8). The patients with
s t age  I I  o r  h igher  d i sea se  rece ived  ad juvant
immunochemotherapy.  Adjuvant immunochemotherapy
was administered as follows. At the fifth postoperative day,
OK 432 (Streptococcus pyogenes preparation) 1.0 Klinische

Einheit (KE) was administered. At the eighth postoperative
day, mitomycin C (MMC) 4 mg/50 kg and 5-flurouracil (5-
FU) 800 mg/50 kg injection were administered twice per
week for 2 consecutive weeks. After 6 consecutive weeks,
MMC and  5-FU injection  were  administered  once  per
week. After finishing the injection chemotherapy regimen,
we switched to oral 5-FU 800 mg/50 kg per day for 2 years.
The  medical  records  and  computerized  records  of  the
patients were collected, focusing on the clinicopathological
data. Based on the pathologic examination, we analyzed the
following information:  clinical  stage,  T-stage,  N-stage,
tumor size,  operation method,  histologic  type,  vascular
invasion,  lymphatic  invasion,  neural  invasion,  Lauren’s
classification, tumor location, and recurrence pattern.

Follow-up assessments were performed every 3 months
for  the  first  2  years  after  surgery,  and  then  yearly
thereafter. The follow-up data included medical history,
physical examination, routine blood test including tumor
markers  (carcinoembryonic  antigen  and  carbohydrate
antigen  19-9),  upper  endoscopy,  chest  radiograph,  and
other imaging studies (abdominal sonogram and computed
tomography). Biopsy and radiologic imaging studies could
confirm the recurrence. Recurrence of cancer was classified
as  locoregional,  peritoneal  seeding,  hematogenous  and
multiple metastases.

Locoregional metastases included dominant masses in
the gastric bed, upper abdominal retroperitoneal lymph
nodes, or anastomotic recurrence. Peritoneal seeding was
defined  as  cancer  recurrence  in  the  abdominal  cavity.
Hematogenous metastasis  was defined as any metastatic
lesion in the liver, lung, bone, ovary, spleen, testis, or other
distant organs. Multiple metastases were further defined
according to the specific organ involved.

The results of the postoperative follow-up study were
evaluated based on demographic information, as available
in December 2012. The follow-up period ranged from 1 to
171  months  (median,  64.9  months).  The  study  was
reviewed  and  approved  by  the  Seoul  Paik  Hospital
Institutional Review Board.

Statistical analysis

The statistical analysis was performed using SPSS software
version 12.0 (SPSS Inc., Chicago, IL, USA). Survival time
was calculated from the day of surgery to the last day of
follow-up or the date of tumor-related death. Categorical
variables were analyzed by the chi-squared test and Fisher’s
exact  test.  The  Kruskal-Wallis  test  was  used  for
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nonparametric  analysis  of  variance  testing.  In  the
multivariate  analysis,  a  logistic  regression  analysis  was
applied to identify independent clinicopathological factors
which were associated with recurrence. The results of the
statistical tests were considered statistically significant for
P<0.05.

Results

Time to recurrence and clinicopathological findings

Among the 1,299 patients  who had undergone curative
gastrectomy,  recurrence  was  observed  in  266  (20.5%)
patients. Recurrence times were classified as <2 years (182
patients), 2−5 years (61 patients), or >5 years (23 patients).
The mean age was 56.7±11.6 years (range, 20−86 years),
the mean tumor size was 5.1±3.4 cm (range, 0.15−23 cm),
and the median follow-up period was 64.9 months.

The  relationships  between  time  to  recurrence  and
clinicopathologic findings are shown in Table 1. There were
statistically  significant  correlations  between recurrence
times  and  age  (P=0.003),  N-stage  (P=0.001),  stage
(P=0.004), and vascular invasion (P<0.001).

In the comparison of recurrences <2 years and ≥2 years
after curative gastrectomy, significant correlations were
observed  with  age  (P=0.001),  N-stage  (P=0.007),  stage
(P=0.010),  vascular  invasion  (P<0.001),  and  lymphatic
invasion (P=0.019). Further multivariate logistic regression
analysis showed that age (P<0.001), N-stage (P=0.032) and
vascular invasion (P=0.001) were independent predictors of
recurrence within 2 years (Table 2).

Clinicopathological  findings  and recurrence  pattern of
patients with late recurrence (more than 5 years)

The rate of late recurrence was 8.6%; and late recurrence
was  experienced  by  23  of  the  1,299  patients  who  had
undergone  curative  gastric  resection  and  adjuvant
chemotherapy. These patients had not shown any signs of
recurrence  before  5  years  postoperatively,  and  had
participated in a regular follow-up program. Among these
23  patients,  recurrences  were  noticed  at  5  years
postoperatively in 9 patients, at 6 years postoperatively in 5
patients, at 7 years postoperatively in 3 patients, at 8 years
postoperatively in 2 patients, at 9 years postoperatively in 1
patient,  and  more  than  10  years  postoperatively  in  3
patients. The recurrence patterns are shown according to
the  recurrence  time  in  Figure  1.  The  main  recurrence

patterns  in  the  23  patients  with  late  recurrence  were
locoregional  metastasis  (10 patients,  43.5%),  peritoneal
seeding (8 patents,  34.8%), hematogenous metastasis  (2
patients,  8.7%),  and  multiple  metastasis  (3  patients,
13.0%).  The  main  patterns  in  early  and  intermediate
recurrence  group  were  hematogenous  and  peritoneal
metastasis; and locoregional and peritoneal metastasis were
observed in the late recurrence group.

For patients who recurred after 5 years in the case of
significant  differences  in  the  univariate  analysis,  the
variables were age (P=0.002), operation type (P=0.007), T-
stage  (P<0.001),  N-stage  (P<0.001),  stage  (P<0.001),
lymphatic invasion (P=0.002), neural invasion (P<0.001),
histology (P=0.001), tumor size (P<0.001), recurrence site
(P<0.001)  and  location  (P=0.004).  Further  multivariate
logistic  regression  analysis  showed  that  larger  size
(P=0.028) and younger age (P=0.022) were significantly
related risk factors (Table 3).

Discussion

The 5-year survival rate of gastric cancer has increased in
recent years. This can be interpreted as a consequence of
increasing rates of early gastric cancer, which have resulted
from earlier diagnosis of gastric cancer (9). The current
survival rate of advanced gastric cancer following curative
surgery  is  better  than  past  survival  rates  because  of
postsurgical chemotherapy and adjuvant immunotherapy.
Gastric cancer recurs most frequently within 5 years after
surgery, with 60%−70% of recurrence occurring within 2
years. Nevertheless, death is attributable to recurrence in
60%−70% of advanced gastric cancer cases (10).

The  recurrence  rate  after  5  years  appears  to  have
declined.  In  a  study  by  Wu  et  al.  (11),  cumulative
recurrence  rates  were  53.5%,  80.0%,  89.0%,  94.7%,
96.3%, 98.0%, and 99.5% at 1, 2, 3, 4, 5, 6, and 7 years,
respectively. Lee et al. (12) reported that 22.1% (348/1,573
patients  with  recurrence)  of  their  patients  experienced
recurrence  at  more  than  5  years  after  surgery.  In  the
present  report,  the  clinicopathologic  factors  of  the late
recurrence cases were compared with those of the early and
intermediate recurrence cases. Among 266 patients with
recurrence, the rate of early recurrence was 68.4%, that of
intermediate  recurrence  was  22.9%,  and  that  of  late
recurrence was 8.6%. Although no clear definition has been
established  for  late  recurrence  of  gastric  cancer,  most
reports have described cases recurring over 5 years after
surgery. No clear consensus has been reached regarding the
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Table 1 Relationship between time to recurrence and the clinicopathologic findings

Parameter
Recurrence

P
<2 years (n=182) 2–5 years (n=61) >5 years (n=23)

Gender 0.934

Male 120 41 16

Female 62 20 7

Age (year) 0.003

≤56 78 37 17

>56 104 24 6

Operation 0.198

Total 84 21 12

Subtotal 98 40 11

T-stage 0.586

T1 4 4 1

T2 39 17 5

T3 104 30 14

T4 35 10 3

N-stage 0.001

N0 7 5 1

N1 28 11 11

N2 48 22 7

N3 99 23 4

Stage 0.004

I 5 3 2

II 14 10 1

III 52 21 14

IV 111 27 6

Vascular invasion <0.001

Negative 76 40 19

Positive 106 21 4

Lymphatic invasion 0.065

Negative 4 5 2

Positive 178 56 21

Neural invasion 0.607

Negative 17 7 1

Positive 165 54 22

Histology 0.066

Differentiated 47 13 1

Undifferentiated 135 48 22

Lauren 0.482

Intestinal 62 18 7

Diffuse 93 38 14

Mixed 27 5 2

Table 1 (continued )
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mechanisms underlying such late  recurrence.  However,
Choi  et  al.  (13)  discussed  several  possible  contributing
factors,  including:  1)  a  very  minute  amount  of  residual
cancer  tissue;  2)  a  site  of  residual  cancer  that  is  not
conducive to progression; 3) slow growth of the tumor; and
4) high levels of host resistance.

Shiraishi  et  al.  (7)  have  compared  early  and  late
recurrence after gastrectomy for gastric cancer patients,
and have reported that tumor size, lymphatic invasion, level
of lymph node metastasis, stage of disease, and extent of
lymph  node  dissection  are  the  factors  that  are  most
significantly  associated  with  early  recurrence  (within  2
years after gastrectomy). In contrast, Moon et al. (14) have
described the changing patterns of prognostic indicators
during 15 years of follow-up of advanced gastric cancer
after gastrectomy and adjuvant chemotherapy. They have
suggested that tumor factors, including stage, were clinical
prognostic indicators within 5 years post-gastrectomy, but
observed no such indicators after 10 years. In the present
study,  when  an  analysis  was  performed  to  determine
whether or not recurrence had appeared at 2 years, age, N-
stage, and vascular invasion were related risk factors. When
a comparison was performed to determine whether or not
recurrence had appeared at 5 years, N-stage and vascular
invasion  were  related  risk  factors.  In  patients  with
recurrence after 5 years, larger tumor size and younger age
were significantly related risk factors.

In clinical practice, recurrence patterns are classified as
locoregional,  peritoneal,  and  hematogenous  (15).
Peritoneal  recurrence  is  reported  the  most  common

recurrence pattern, accounting for 40% of cases and usually
occurred  within  2  years  after  surgery  (16).  In  another
recent  study,  hematogenous  metastasis  was  the  most
common  type  in  patients  who  experienced  recurrence
within 1 year, and locoregional and peritoneal metastasis
were the most common type in patients who experienced
recurrence more than 1 year after curative resection (17).
In  this  present  study,  recurrence  within  2  years  mainly
presented as hematogenous and peritoneal metastasis, but
recurrence after 5 years mainly manifested as locoregional
and peritoneal metastasis. On the other hand, Buzzoni et al.
(18) reported that the long-term recurrence rate at 7 years
was  15.8%  for  locoregional  recurrence  and  34.5%  for
distant recurrence. Although the results vary slightly, early
detection of recurrence is very important.

Because gastric cancer has various patterns of recurrence,
close  follow-up  is  important  for  early  detection  of
recurrence, and subsequent tailored treatment should be
provided as soon as possible. Despite poor survival after
recurrence of gastric cancer and unfavorable response to
chemotherapy  in  some  patients,  other  patients  do
demonstrate  a  partial  or  even  complete  response  after
chemotherapy and have long-term survival.

Conclusions

The results of this study show that recurrence after 5 years
is not common. The characteristics of late recurrence of
gastric cancer could be summarized as larger tumor size
and younger age at surgery. Locoregional and peritoneal

Table 1 (continued)

Parameter
Recurrence

P
<2 years (n=182) 2–5 years (n=61) >5 years (n=23)

Location 0.103

Lower 85 37 10

Middle 42 11 4

Upper 23 10 6

Entire 32 3 3

Recurrence site 0.397

Locoregional 42 19 10

Hematogene 32 7 2

Peritoneum 74 25 8

Multiple 34 10 3

Tumor size (cm) 0.063

<5 30 17 2

≥5 152 44 21

Chinese Journal of Cancer Research, Vol 28, No 5 October 2016 507

© Chinese Journal of Cancer Research. All rights reserved. www.cjcrcn.org Chin J Cancer Res 2016;28(5):503-510



Table 2 Comparison of recurrences <2 years and ≥2 years after curative gastrectomy

Parameter
Recurrence   P

<2 years ≥2 years Univariate Multivariate

Gender 0.757 –

Male 120 57

Female 62 27

Age (year) 0.001 <0.001

≤56 78 54

>56 104 30

Operation method 0.294 –

Total gastrectomy 84 33

Partial gastrectomy 98 51

T stage 0.302 –

T1 4 5

T2 39 22

T3 104 44

T4 35 13

N stage 0.007 0.032

N0 7 6

N1 28 22

N2 48 29

N3 99 27

Stage 0.010 –

I 5 5

II 14 11

III 52 35

IV 111 33

Vascular invasion <0.001 0.001

Negative 76 59

Positive 106 25

Lymphatic invasion 0.019 –

Negative 4 7

Positive 178 77

Neural invasion 0.962 –

Negative 17 8

Positive 165 76

Histology 0.099 –

Differentiated 47 14

Undifferentiated 135 70

Lauren classification 0.178 –

Intestinal 62 25

Diffuse 93 52

Mixed 27 7

Table 2 (continued )
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metastases were the common patterns of late recurrence,
and locoregional metastasis was observed more frequently
than peritoneal metastasis. Although there is no consensus
about the appropriate surveillance program after 5 years for
curative surgery, the possibility of recurrence should be
considered. We recommend that a study for locoregional
metastasis should be performed on gastric surgery patients
more than 5 years after they undergo resection, especially
those with larger tumor size and younger age at surgery.
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