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Introduction

Despite improvements in the surgical treatment of gastric 
adenocarcinoma, a high recurrence rate persists, with a 
5-year overall survival rate for all diagnosed patients of only 
24.5% in Europe (1) and 40–60% in Asia (2,3). In addition, 
the recurrence rate remains high particularly in patients 
with advanced stage disease. Among patients receiving 

R0 resection, 79% have documented recurrences within 
2 years, and the median time to death from the time of 
recurrence is 6 months (4). 

For resectable gastric cancer, most surgeons in China 
perform gastrectomy with D2 lymph node dissection. 
Despite curative section with extended nodal dissection, 
many patients, especially those with stage III disease, 
develop locoregional recurrence (LR),  peritoneal 
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recurrence (PR), or distant metastasis (5). A recent study of  
1,178 patients with metastatic or recurrent gastric 
cancer showed that about 46% of patients had peritoneal 
metastases and about 30% had liver metastases (6). Several 
other clinical studies have reported recurrence patterns in a 
population of patients with early stage to advanced disease 
(4,7-10), showing that 30–54% of patients had PR alone or 
in combination. “Second-look” laparotomy is probably the 
best attempt to identify early LR and PR. However, routine 
second-look surgery has not proven worthwhile for gastric 
cancer because while it can allow for an earlier diagnosis, it 
does not improve recovery following treatment (11). Few 
studies have specifically analyzed patterns of metastasis in 
stage IV gastric cancer patients. In several clinical trials on 
advanced gastric cancer, peritoneal metastasis was observed 
in 29–38% of patients with other target lesions (12-15).

Understanding patterns of recurrence or metastasis can 
guide the selection of adjuvant treatment after curative 
resection or enhanced local treatment in stage IV patients. 
Therefore, in present study, we analyzed the recurrence or 
metastasis patterns in locally advanced and metastatic gastric 
cancer patients and identified potential risk factors. The 
relationship between patterns of recurrence or metastasis 
and overall survival was also investigated. 

Methods

A total of 349 patients diagnosed with stage III or IV 
gastric cancer from 2006 to 2013 at Drum Tower Hospital 
were identified. The median age was 60.7 years (range, 
34–83 years). Staging of the primary tumor was performed 
using the AJCC 7th criteria. Of the 349 patients, 52 
(14.9%) were stage IIIA, 107 (30.6%) were stage IIIB, 55 
(15.8%) were stage IIIC, and 135 (38.7%) were stage IV. 
All stage III patients underwent curative D2 gastrectomy 
after a multidisciplinary meeting. All patients received 
5-fluorouracil and oxaliplatin based chemotherapy for 
least four cycles after pathological diagnosis. Patients who 
received neoadjuvant treatment were excluded in this study. 
All stage IV patients received 5-fluorouracil-based palliative 
chemotherapy after diagnosis. Patients with multiple 
primary cancer sites were excluded in this study. Patients 
were followed closely until July 2014; the median length of 
follow-up was 15 months (range, 2–86 months). Routine 
follow-up was conducted every 3 months during the first 
two years and every 6 months thereafter, for a total of  
5 years and consisted of physical examination, laboratory 
test, chest radiography, abdominopelvic ultrasonography, 

and computed tomography.
Although some patients developed multiple recurrence 

or metastasis episodes, the main patterns of recurrence or 
metastasis were recorded as the first site of detectable failure 
at the time of disease progression for stage III patients 
or initial diagnosis for stage IV patients. Recurrences or 
metastasis were categorized into locoregional, peritoneal, 
or distant patterns. LR or locoregional metastasis included 
anastomotic recurrence, dominant masses in the gastric bed 
or upper abdominal retroperitoneal lymph nodes, such as 
the perigastric, retropancreatic, mesenteric, para-aortic, 
and hepatoduodenal nodes. PR or peritoneal metastasis 
was documented by positive cytology in ascitic fluid or by 
convincing peritoneal nodules on cross-sectional imaging. 
Krukenberg’s tumors were considered peritoneal. Distant 
sites included the supraclavicular lymph nodes and other 
solid organs, such as liver, lung, bone, and brain. The study 
was approved by institutional ethics board of Drum Tower 
Hospital (NO. 2014-019-02).

Statistical analysis

Potential predictive factors for a recurrence or metastasis 
pattern were analyzed with the χ2 and Fisher’s exact test 
for univariate comparisons. Survival was estimated by the 
Kaplan-Meier method, and the long-rank test was used to 
determine significance. Cox logistic regression was used for 
multivariate analysis. Statistical analysis was carried out with 
SPSS, version 17 (SPSS, Chicago, IL, USA). Two-sided P 
values <0.05 were considered statistically significant.

Results

Patterns of recurrence or metastasis

The main patterns of recurrence or metastasis in the  
349 patients are demonstrated in Figure 1. Overall, 225 
(64.5%) patients had only one recurrence or metastasis 
pattern, 109 (31.2%) had two involved areas, and 15 (4.3%) 
had involvement of all three areas. In patients with a single 
pattern, the most common site was peritoneal metastasis 
followed by distant and locoregional metastasis (30.7%, 
28.1%, and 5.7%, respectively). In addition, when patients 
with multiple simultaneous patterns were included, these 
values increased to 62.8%, 59.6%, and 17.5%, respectively. 
The most common combined pattern was peritoneal and 
distant recurrence (DR) or metastasis, which was observed 
in 83 (23.8%) patients. PR or peritoneal metastasis was 
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detected alone or in combination with other patterns in 
219 patients (62.8%). Of the 349 patients, 283 (81.1%) had 
peritoneal or liver metastasis at the time of recurrence or 
diagnosis. 

PR or peritoneal metastasis was detected as any part 
of the pattern in 131 patients (61.2%) with stage III and  
88 patients (65.2%) with stage IV disease. Distant sites were 
involved as any part of recurrence or metastasis in 122 stage 
III patients (50.7%) and 86 stage IV patients (63.7%). The 
locoregional area was involved as any part of recurrence or 
metastasis in 45 stage III patients (21.0%) and 16 stage IV 
patients (11.9%).

Predicting the pattern of recurrence or metastasis

The association between clinicopathological factors and 
recurrence or metastasis patterns was analyzed separately 
for stage III and stage IV patients because detailed 
information of pathological classifications was unavailable 
for most stage IV patients. As shown in Table 1, stage III 
patients with T4 had a higher incidence of LR (P=0.042) as 
any of the recurrence pattern when compared with those 
of T2 and T3. Distal or whole stomach location (P=0.012), 
diffuse or mixed subtype (P<0.001), and advanced N stage 
(P=0.029) was associated with the presence of PR as any 
part of the recurrence pattern. Intestinal subtype (P=0.002) 
and negative vascular invasion (P=0.030) were associated 
with DR as any part of the recurrence pattern in stage III 
patients. No association was found between the metastasis 
pattern and patient characteristics such as age, sex, or tumor 
location in stage IV patients.

Survival and pattern of recurrence or metastasis

The median overall survival time was 14.0 months (95% CI: 
12.4–15.6 months) for all 349 patients, 18.0 months (95% 
CI: 15.0–21.0 months) for stage III patients, and 9.0 months 
(95% CI: 7.7–10.3 months) for stage IV patients. 

Among patients with stage III disease, the median 
survival was 14.5 months (95% CI: 12.8–16.2 months) 
for those with the diffuse subtype and 12.0 months (95% 
CI: 3.3–20.7 months) for those with the mixed subtype, 
compared to 21.0 months (95% CI: 13.4–28.6 months) for 
those with the intestinal subtype (P=0.007). The median 
survival was 21.0 months (95% CI: 20.2–21.8 months) for 
those with LR compared to 15.0 months (95% CI: 12.7–
17.3 months) for those with PR or DR (P=0.035; Figure 2). 
Multivariate analyses demonstrated a higher risk of death in 
patients with the diffuse (HR: 1.646; 95% CI: 1.120–2.418; 
P=0.011) or mixed subtype (HR: 2.052; 95% CI: 1.147–
3.672; P=0.015) when compared with patients of intestinal 
subtype. A lower risk of death was observed in patients with 
LR (HR: 0.628; 95% CI: 0.393–0.995; P=0.047; Table 2) 
comparing to those with PR or DR. 

Among stage IV patients, shorter survival was observed 
in patients with peritoneal metastasis (7.5 months, 95% 
CI: 6.0–9.0 months) compared to those without peritoneal 
metastasis (14.0 months, 95% CI: 10.2–17.8 months; 
P=0.001; Figure 3). Multivariate analyses demonstrated that 
peritoneal metastasis was the only factor associated with 
a higher risk of death (HR: 2.026; 95% CI: 1.249–3.287; 
P=0.004).

When we calculated survival time after recurrence in 
stage III patients and performed survival analysis in all 
349 patients together, the median survival duration was 
7.0 months (95% CI: 5.7–8.3 months) for those with 
peritoneal metastasis compared to 10.0 months (95% CI: 
7.6–12.4 months) for those without peritoneal metastasis 
(P=0.012). A higher risk of death was observed in patients 
with peritoneal metastasis (HR: 1.367; 95% CI: 0.996–1.877; 
P=0,050) compared to those without peritoneal metastasis 
after multivariate analyses.

Discussion

Patients with advanced stage disease show a poor prognosis, 
even after curative gastrectomy with extended lymph 
node dissection (16). Many investigators have analyzed 
recurrence patterns of gastric cancer patients after curative 
surgery, but the data have shown variable incidences of 

Figure 1 Plot of recurrence or metastasis patterns in advanced 
gastric cancer patients.
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these patterns. Schwarz et al. (10) found that the most 
common pattern was distant metastasis while Eom et al. (17)  
found hematogenous metastasis to be most common 
among patients with early recurrence and LR and PR 
among patients with late recurrence using a cutoff time of 
1 year after curative resection for patient subgroups. This 
disagreement was attributed to differences in patient cohorts 
undergoing evaluation, the cutoff at which recurrence was 
determined, and the methods for determining recurrence 
patterns. In addition, autopsy studies revealed only end-
stage disease, but not early recurrence patterns, and re-
operation series probably reflect early LR and PR. Routine 
second-look surgery does not improve patient prospects of 
recovery; therefore, clinical detection based on radiologic 
studies is the current clinical practice (8). Furthermore, 

Table 1 Clinicopathologic factors associated with recurrence patterns in stage III patients

Characteristics Any locoregional (N=45) (%) P Any peritoneal (N=131) (%) P Any distant (N=122) (%) P

Age (years) 0.694 0.143 0.167

≥50 21.3 59.1 59.1

<50 18.8 70.8 47.9

Sex 0.164 0.074 0.414

Male 23.2 57.9 58.5

Female 14.0 72.0 52

Tumor location 0.241 0.012 0.175

Proximal 26.7 48.3 63.3

Distal 16.2 60.8 60.8

Whole 16.7 73.6 48.6

Lauren’s 0.427 < 0.001 0.002

Intestinal 21.7 43.5 69.6

Diffuse 17.1 75.7 40.0

Mixed 9.5 71.4 57.1

T 0.042 0.503 0.972

T2-3 16.3 63.4 56.9

T4 27.8 58.9 56.7

N 0.398 0.029 0.133

N0-2 18.2 51.9 63.6

N3 23.1 67.2 53.0

Vascular invasion 0.431 0.842 0.682

Negative 14.8 59.3 51.9

Positive 21.4 61.3 56.1

Neural invasion 0.970 0.548 0.030

Negative 20.0 56.0 76.0

Positive 20.4 62.3 53.3

Figure 2 Kaplan-Meier estimates of overall survival in stage III 
gastric cancer patients with or without locoregional recurrence.

Patients with locoregional recurrence (N=45)
Median OS: 21.0 months
Patients without locoregional recurrence (N=169)
Median OS: 15.0 months
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clarifying the relationship between clinicopathological 
factors and patterns of recurrence may help to determine 
the best treatment or follow-up program.

In our present study, among stage III patients after D2 
gastrectomy, very advanced T stage was associated with 
LR; distal or whole stomach location, diffuse or mixed 
subtype, and advanced N stage were associated with PR; 
and intestinal subtype and negative vascular invasion were 
associated with DR. When related to patient outcome, 
patients with PR or DR had shorter overall survival time 
than those with LR (15 vs. 21 months). Several studies have 
shown that postoperative chemoradiotherapy improves 
local recurrence in patients after gastrectomy; however, this 
improvement did not translate into a significant difference 
in 2-year overall survival (18). This may be explained by 

Table 2 Median overall survival and hazard ratios for risk of mortality in stage III and IV gastric cancer patients

Factor

Stage III patients Stage IV patients

N
Overall median survival time Risk of mortality

N
Overall median survival time Risk of mortality

Months (95% CI) P HR (95% CI) P Months (95% CI) P HR (95% CI) P

Age (years) 0.491 – – 0.938 – –

≥50 166 16.0 (13.6–18.4) 107 9.0 (7.2–10.8)

<50 48 16.0 (11.5–20.5) 28 8.0 (7.2–8.8)

Sex 0.491 – – 0.705 – –

Male 164 15.0 (12.5–17.5) 89 9.0 (7.1–10.9)

Female 50 17.5 (12.0–23.0) 46 9.0 (7.7–10.3)

Tumor location 0.288 – – 0.735 – –

Proximal 63 18.0 (14.2–21.8) 17 6.5 (2.1–13.7)

Distal 76 15.0 (11.8–18.2) 68 8.0 (6.2–9.8)

Whole 75 17.0 (13.9–20.2) 50 8.0 (5.5–10.5)

Lauren’s 0.007 – – – –

Intestinal 95 21.0 (13.4–28.6) 1 (reference) –

Diffuse 90 14.5 (12.8–16.2) 1.65 (1.12–2.42) 0.011 –

Mixed 29 12.0 (3.3–20.7) 2.05 (1.15–3.67) 0.015 –

LR 0.035 0.467 – –

Yes 45 21.0 (20.2–21.8) 0.63 (0.40–1.00) 0.047 16 8.0 (4.7–11.3)

No 169 15.0 (12.7–17.3) 1(reference) 119 9.0 (7.5–10.5)

PR 0.458 – – 0.001

Yes 131 15.0 (12.9–17.1) 88 7.5 (6.0–9.0) 2.03 (1.25–3.29) 0.004

No 83 17.5 (13.6–21.4) 47 14.0 (10.2–17.8) 1 (reference)

DR 0.919 – – 0.123

Yes 122 17.0 (12.2–21.8) 86 9.5 (6.6–11.4) 1.07 (0.68–1.67) 0.77

No 92 15.0 (12.9–17.1) 49 8.0 (5.8–10.2) 1 (reference)

LR, locoregional recurrence; PR, peritoneal recurrence; DR, distant recurrence.

Figure 3 Kaplan-Meier estimates of overall survival in stage IV 
gastric cancer patients with or without peritoneal metastasis.

Patients with peritoneal metastasis (N=88)
Median OS: 7.5 months
Patients without peritoneal metastasis (N=47)
Median OS: 14.0 months
P=0.001
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the results of the present study, in which we found the 
LR pattern was not an unfavorable predictive factor of 
survival in stage III gastric cancer patients. Radiotherapy 
is not currently included as a component of adjuvant 
therapy in most of the Asian cancer institutions because of 
the wide spread use of gastrectomy with extended lymph 
node dissection. However, understanding LR may allow 
individualized and more effective radiotherapy strategies. 
Chang et al. (5) identified the most commonly involved 
lymph modes of recurrence and the factors affecting survival 
in stage III (N3) gastric cancer patients who underwent 
D2 gastrectomy. Distinct patterns of regional recurrence 
in stage III gastric cancer patients can help in identifying 
potential candidates and determining lymph node target 
volume for postoperative radiotherapy. 

PR appears to be the most common recurrence or 
metastasis patterns in stage III (61.2%) and stage IV (65.2%) 
patients. Among all patients, 81.1% developed metastasis 
in the peritoneal cavity, which includes peritoneal and liver 
metastasis. Peritoneal carcinosisis reported to be present 
in 5–20% of early gastric cancer patients considered for 
potentially curative resection (19,20). Peritoneal metastasis 
of gastric cancer is considered terminal with a median 
survival time of only 3.1 months (21). Despite recent 
improvement in chemotherapy regimens for recurrent 
cancer, the therapeutic effect of systemic chemotherapy on 
peritoneal carcinosis remains extremely limited. This may 
be due to the peritoneum–plasma barrier, which prevents 
effective drug delivery from the systemic circulation into 
the peritoneal cavity (22).

Considering the natural history of gastric cancer, the use 
of intraperitoneal chemotherapy (IPC) as a targeted adjuvant 
treatment may be effective as a prophylactic/therapeutic 
approach. IPC allows for a high intraperitoneal drug 
concentration to directly act on free-tumor-cells and peritoneal 
nodules. Drugs absorbed through the peritoneum enter the 
portal vein and exert chemotherapeutic effects on the liver (23). 
A recent meta-analysis including 20 prospective randomized 
controlled trials of 2,145 patients demonstrated that IPC 
improves survival and decreases the incidence of peritoneal 
failure or distant metastasis compared to surgery alone (24). 

In advanced gastric cancer, cancer cells released from 
the primary site may cause intraperitoneal metastases (25). 
This potential was incorporated into the AJCC/UICC 
TNM classification (7th edition), which modified the 
recommendations to include routine peritoneal washing 
cytology in patients with locally advanced gastric cancer. 
Positive peritoneal cytology has previously been reported 

to be an independent predictor of prognosis in curatively 
resected patients with locally advanced gastric cancer (26) 
and in patients with suspected serosal invasion by gastric 
cancer (27). IPC should be considered as part of standard 
clinical practice for the treatment of advanced gastric 
cancer with or without overt peritoneal carcinosis. Several 
phase I and phase II clinical trials have been performed to 
evaluate the efficacy and tolerability of IPC in gastric cancer 
patients with peritoneal metastasis and/or cancer cells on 
peritoneal cytology (28,29). However, cautions should be 
taken in selecting patients for IPC according to histological 
differentiation and ascite baseline. Furthermore, the 
presence of amplified biomarker mRNA has been clinically 
correlated with worse outcome by peritoneal lavage 
evaluation with reverse transcription polymerase chain 
reaction (RT-PCR) in gastric cancer patients. RT-PCR 
for carcinoembryonic antigen (CEA) mRNA increases the 
detection of submicroscopic peritoneal disease and is more 
sensitive than conventional cytology (30). 

In conclusion, the clinical detectable patterns of 
metastasis or recurrence varied according to certain 
characteristics of gastric cancer patients. However, it 
remains difficult to generate a predictive model for 
recurrence or metastasis patterns. Peritoneal metastasis was 
the most common pattern in our cohort and represented 
dismal outcome for gastric cancer. Proper selection of 
systemic (intravenous) and/or regional (intraperitoneal) 
chemotherapy may be a promising approach to improve the 
prognosis of advanced gastric cancer.
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