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cancer achieves better long-term prognosis
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Abstract

Backgrounds Recurrence is the most important factor

associated with death of gastric cancer patients after sur-

gery. The aim of this study was to explore the prognosis

factors and the effective therapy for recurrent gastric can-

cer (RGC) patients after radical resection.

Methods The clinical data of 144 RGC patients who

underwent radical resection from January 1999 to March

2004 were reviewed. The 15 clinicopathological factors and

treatment modalities on the survival were analyzed. Uni-

variate and multivariate analyses were performed to inves-

tigate the prognostic significance of these factors for RGC.

Results The early recurrence (\2 years) was found in 90

patients, while late recurrence (C2 years) occurred in 54

patients. The 2-year cumulative survival rates were 23.8 %

for recurrent patients receiving chemotherapy plus surgery

vs. 1.2 % in patients having chemotherapy only

(p\ 0.001), while the median survival time was

11.0 months vs. 6.0 months (p\ 0.001). Multivariate

analysis indicated TNM stage after the first operation

(p = 0.048), iASPP overexpression (p = 0.013), time to

recurrence (p\ 0.001) and treatment of recurrence

(p\ 0.001) as independent prognostic factors.

Conclusions Surgery combined with chemotherapy for

recurrent gastric cancer patients achieves ideal long-term

prognosis, which should perform actively.
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Introduction

The incidence of gastric cancer has recently been gradually

decreasing, and particularly as the advances in diagnostic

instruments and more widespread mass screening, the pro-

portion of cases of early gastric cancer increased signifi-

cantly. However, the prognosis of gastric cancer patients is

still dismal, and gastric cancer still remains the fourth most

common cancer and the second most frequent cause of

cancer death [1–3]. Recurrence is the most important factor

associated with death of gastric cancer patients after surgery

[4]. Currently, the only radical treatment for gastric cancer

is radical gastrectomy. Nevertheless, because more than

50 % of gastric cancer is in the advanced stage at the time of

the initial diagnosis, even the curative resection (R0) is

possible, the recurrence can occur in about 60 % of patients,

through several patterns of dissemination (locoregional,

hematogenous, peritoneal) [5–7].

At present, no effective therapy exists for recurrent

gastric cancer (RGC). For this reason, numerous studies
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have investigated the patterns of recurrence [8], the pre-

diction of recurrence [9, 10], and the pre-operative pre-

dictive factors of early recurrence [11]. Daniele et al. even

try to define a scoring system for the prediction of tumor

recurrence after potentially curative surgery for gastric

cancer [12]. Unfortunately, the treatment of recurrence

remains clinically challenging. Presently, no standard sal-

vage treatment has been established yet for patients in

whom recurrence is discovered after radical surgery for

gastric cancer [13]. It is very important to predict precisely

the factors of prognosis and establish the standard treat-

ment to carry out a better treatment for the RGC patients.

As one member of the apoptosis stimulating proteins of

p53 (ASPP) family, iASPP is an evolutionarily conserved

inhibitor of p53, and its overexpression correlates with

poor prognosis in a variety of tumors [14–16]. However,

the relationship between iASPP expression and clinical–

pathological characteristics or prognosis of gastric cancer

has not been shown.

In the light of these considerations, the aims of the present

study were to identify the various recurrence patterns and the

prognosis factors, compare and explore the effective therapy

for RGC patients following a curative resection.

Patients and methods

Our study protocol was approved by the Institutional

Review Board of First Teaching Hospital of Tianjin

University of TCM, Tianjin, China.

Study population

The RGC patients who underwent curative gastrectomy

between 1999 and 2004 were drawn from the tumor registry.

The inclusion criteria for this study included: patients who

received a potentially curative resection, and the number of

dissected lymph nodes was no\15. The exclusion criteria

included: patients who underwent palliative surgery; distant

metastasis or peritoneal dissemination was found during the

operation; the follow-up data were not completed. Based on

these inclusion and exclusion criteria, among total 525 gas-

tric cancer patients, 144 RGC patients were enrolled in this

study. 110 patients were male and 34 were female. Their ages

ranged from 23 to 85 years with an average age of

56.0 years. The tumor location was: lower third of the

stomach in 56 cases (38.9 %), middle third in 16 cases

(11.1 %), and upper third in 72 cases (50.0 %). The patients

with lymph node metastasis or pT3-4 received adjuvant

chemotherapy (intravenous 5-fluorouracil 425 mg/m2 and

leucovorin 20 mg/m2 per day for 5 days) and radiotherapy

(45 Gy over 25 fractions in 5 weeks). Adjuvant treatment

was not given to the 26 (18.1 %) patients.

Data collection

The characteristics, surgical and pathological factors were

collected retrospectively from the institute’s gastric cancer

database. And the long-term outcome was evaluated by

comparing survival rate. The total follow-up time was

defined as time in months from the date of operation to last

clinic visit or correspondence with the institutional tumor

registry. Follow-up was made every 3–6 months for

1–2 years, every 6–12 months for 3–5 years, and a com-

plete history and physical examinations were conducted

according to NCCN guide lines.

RNA preparation, quantitative real-time PCR

Total RNA was isolated from frozen tissues using Trizol

reagent according to the manufacturer’s instruction. Real-

time qRT-PCR was performed according to the manufac-

turer’s instructions. The primers were as follows:

iASPP: forward 50-TCTCCTCTGGCCAGCGACCG-30,
reverse 50-CTGCGAGGCAAAGTGCCCGA-30; D-glycer-

aldehyde-3-phosphate dehydrogenase (GAPDH): forward

50-CCATCAATGACCCCTTCATTG-30, reverse 50-
GACGGTGCCATGGAATTT-30. The results of the real-

time qRT-PCR were analyzed using the 2-DDCt method.

Relative mRNA expression of iASPP gene (R) was cal-

culated using the following formula: R = densitometric

units of iASPP/densitometric units of GAPDH. And we

found that the median iASPP relative mRNA expression

level in tumor specimens was 3.02; we defined high iASPP

expression as over 3.02 ([3.02).

Statistical analysis

All continuous data were analyzed by Student’s t test while

the categorical variables were analyzed by Chi squared

test. The Kaplan–Meier method and log-rank tests were

employed to compare survival curves in univariate analy-

sis. Multivariate analyses were conducted using Cox’s

proportional hazard regression model. p values (two sides)

\0.05 were considered statistically significant. All statis-

tical analyses were performed using SPSS version 15.0

(SPSS, Chicago, IL, USA).

Results

Clinicopathological characteristics

Table 1 summarizes the clinicopathological characteristics

of the 144 gastric cancer patients with recurrence following

a curative resection. Of these, 22 patients (15.3 %)

underwent a total gastrectomy, and the other 122 patients
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(84.7 %) received a subtotal gastrectomy. 38 patients

(26.4 %) were identified as lymph node-negative gastric

cancer patients, and the remaining 106 patients (73.6 %)

were identified as the lymph node-positive gastric cancer

patients. The iASPP mRNA expression was overexpressed

in 88 patients. There were no survival differences associ-

ated with chemotherapy (p = 0.075). 90 patients (62.5 %)

recurred within first 2 years, and 54 patients (37.5 %)

recurred C2 years after surgery.

iASPP expression was elevated in gastric cancer

The iASPP mRNA expression in gastric cancer tissues was

higher than that of control; the median elevated fold was

3.02 (Fig. 2). We also detected the iASPP protein expres-

sion of 88 patients, consistent with the mRNA level; the

protein expression of iASPP in cancer tissues was also

significantly higher than that of non-tumorous tissues

(p\ 0.05) (Supplement Fig. 1).

Recurrence patterns of gastric cancer patients

following a curative resection

The major recurrence patterns are shown in Fig. 1. Overall,

121 patients (84.0 %) had recurrence involving a single

pattern, while the other 23 patients (16.0 %) had recurrence

involving at least two patterns. The most common pattern

was peritoneal recurrence (38.2 %), followed by locore-

gional recurrence (24.3 %) and hematogenous metastasis

Table 1 Clinicopathological characteristics of 144 patients with

recurrence following a curative resection for gastric cancer

Number Percentage

Gender

Male 110 76.4

Female 34 23.6

Age (years)

\60 56 38.9

C60 88 61.1

Size of primary tumor (cm)

\5 58 40.3

C5 86 59.7

Location of primary tumor

Lower 56 38.9

Middle 16 11.1

Upper 72 50.0

Gastrectomy

Subtotal 122 84.7

Total 22 15.3

Depth of primary tumor invasion

T1 2 1.4

T2 24 16.6

T3 110 76.4

T4 8 5.6

Number of metastasized lymph node

N0 38 26.4

N1 39 27.1

N2 30 20.8

N3 37 25.7

Metastatic lymph node ratio

MLNR0 38 26.4

MLNR1 52 36.1

MLNR2 28 19.4

MLNR3 26 18.1

TNM stage (6th AJCC)

I 18 12.5

II 57 39.6

III 29 20.1

IV 40 27.8

Histology

Highly/moderately differentiated 30 20.8

Low/undifferentiated 114 79.2

Adjuvant chemotherapy

No 26 18.1

Yes 118 81.9

iASPP expression

Low 56 38.9

High 88 61.1 Fig. 1 Patterns of recurrence in 144 gastric cancer patients following

a curative resection. Values in parentheses are percentages
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(21.5 %). Among the patients, 8 (5.6 %) patients occured

locoregional recurrence and distant metastasis concur-

rently, while 12 (8.3 %) patients developed locoregional

recurrence and peritoneal dissemination simultaneously

(Fig. 1; Supplementary Table 1).

Among the locoregional recurrence, the most common

site was lymph node and followed by proximal resection

margin. In hematogenous recurrence, the most common

site was the liver, followed by lung, bone, and brain and so

on (Supplementary Table 1). Among 63 patients who

received the surgery, 51 patients underwent radical sur-

gery, 11 patients received palliative surgical treatment and

1 patient received pure exploration.

Survival outcomes

The survival time of recurrent patients after treatment was

from 2 to 37 months, and the 1 and 2 years survival rate

was 28.9 and 11.1 %, respectively.

Multivariate analysis was performed on gender, primary

tumor size, primary tumor location, gastrectomy, depth of

primary tumor invasion, number of metastasized lymph

node, TNM stage, MLNR, iASPP expression, time to

recurrence, and the treatment of recurrence. It was

observed that for the RGC after curative resection, the

statistically significant factors were TNM stage after the

first operation (p = 0.048), iASPP expression (p = 0.013),

time to recurrence (p\ 0.001) and treatment of recurrence

(p\ 0.001) (Table 3).

Figure 3 shows cumulative survival curves for the RGC

patients receiving chemotherapy plus surgery and patients

having chemotherapy only groups. As the figure shows, the

2-year survival rate was significantly better in the surgery

plus chemotherapy group than the chemotherapy group

(23.8 vs. 1.2 %, respectively; p\ 0.001), and the median

survival time was 11.0 vs. 6.0 months (p\ 0.001).

Discussion

Despite the improved diagnostic methods and extended

therapeutic resection, the percent of cases that recur within

2 years after surgery has been reported to be 60–70 % [5–

7]. What is more, most cases of mortality are associated

with recurrence. Studies on the factors associated with the

recurrence of gastric cancer are ongoing, but the informa-

tion on this is still not sufficient. What is worse, no stan-

dard treatment has been established yet for these RGC

patients.

The gastric cancer recurrence rate and pattern after

curative resection are not uniform as reported [13, 17]. In

this current study, 90 patients (62.5 %) recurred within first

2 years (Table 1), and the most common recurrence pattern

was peritoneal recurrence, followed by locoregional

recurrence and hematogenous metastasis (Fig. 1; Supple-

mentary Table 1). Both the recurrence rate and pattern

following curative gastrectomy were similar to other

reports [18–20]. However, what are the factors that con-

tribute to recurrence patterns? Recently, Deng et al. ret-

rospectively analyzed the data of 308 gastric cancer

patients who underwent a curative resection, and revealed

that the Lauren classification was significantly associated

with both locoregional recurrence and distant metastasis,

while peritoneal dissemination was only associated with

N stage.

iASPP has been found to be overexpressed and play an

important role in many kinds of human cancers. Consis-

tently, our study showed that the iASPP mRNA expression

in gastric cancer tissues was higher than that of control

(Fig. 2). In addition, we also detected the iASPP protein

expression of 88 patients, consistent with the mRNA level;

the protein expression of iASPP in cancer tissues was also

significantly higher than that of non-tumorous tissues

(p\ 0.05) (Supplement Fig. 1). As a new identified

oncoprotein, iASPP can promote cell proliferation, inhibit

cell apoptosis [21, 22]. Recently, the potential prognostic

value of iASPP has been identified in ovarian cancer,

hepatocellular carcinoma, head and neck squamous cell

carcinoma, and the early stage cervical cancer [16, 23–25].

In the present study, our data showed that the 1- and 2-year

survival rate was significantly shorter in the high iASPP

expression group compared to low expression group

(Table 2). Further multivariate Cox analysis confirmed that

high iASPP expression was an independent poor prognostic

factor for long-term outcome in patients with RGC

(Table 3).

There are no specific treatments to avoid recurrence of

gastric cancer. A curative resection, a standard lym-

phadenectomy and adjuvant therapy following a curative

resection are important strategies to prevent recurrence

after surgery. However, these points still remain

Fig. 2 The relative levels of iASPP mRNA expression in gastric

cancer. iASPP mRNA expression level in gastric cancer tissues and

adjacent normal gastric tissues was explored by real-time PCR
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Table 2 Univariate analysis of factors after the first operation influencing survival of recurrent patients (n = 144)

Variable Number (n) Survival rate (%) Median survival

time (months)

p value

1-year 2-year

Gender 0.017

Male 110 25.5 7.3 7.0

Female 34 50.0 23.5 9.0

Age (years) 0.806

\60 56 35.7 8.9 7.1

C60 88 28.4 12.5 7.4

Primary tumor size 0.009

\5 cm 58 37.9 20.7 8.4

C5 cm 86 26.7 4.7 7.0

Primary tumor location 0.001

Lower 56 18.8 0 6.5

Middle 16 32.1 5.4 7.5

Upper 72 33.1 18.1 8.0

Gastrectomy 0.014

Subtotal 122 32.8 13.1 7.0

Total 22 22.7 0 4.0

Histology 0.096

Highly/moderately differentiated 30 34.2 10.0 5.8

Low/undifferentiated 114 20.0 11.4 7.6

Depth of primary tumor invasion \0.001

T1 2 100 100.0 25.0

T2 24 50.0 37.5 10.0

T3 110 27.3 3.6 7.0

T4 8 12.5 12.5 5.0

No. of metastasized lymph node 0.030

N0 38 41.5 23.7 10.8

N1 39 25.7 7.7 7.5

N2 30 20.2 10.0 5.0

N3 37 27.0 2.7 7.0

TNM stage (6th AJCC) \0.001

I 18 52.9 50.0 20.0

II 57 30.3 5.3 7.0

III 29 23.0 5.8 6.0

IV 40 19.2 2.5 4.0

Metastatic lymph node ratio \0.001

MLNR0 38 42.7 25.6 10.0

MLNR1 52 30.3 11.8 7.0

MLNR2 28 17.4 0 5.0

MLNR3 26 19.2 0 5.0

iASPP expression 0.008

Low 56 38.3 20.8 9.7

High 88 26.6 5.9 6.5

Time to recurrence (months) \0.001

\24 90 17.0 6.7 5.0

C24 54 50.0 18.5 12.0

Type of recurrence 0.074

Locoregional recurrence 35 34.4 22.9 9.0
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controversial [26–30]. Therefore, the prevention of recur-

rence as well as the early detection of recurrence is

important. Among various clinicopathological factors,

efforts should be made to find new predictive factors that

are clearly correlated with the recurrence of gastric cancer.

In the present study, TNM stage after the first operation

(p = 0.048), time to recurrence (p\ 0.001) and treatment

of recurrence (p\ 0.001) were observed to be independent

prognostic factors in predicting the prognosis of RGC

(Table 3). As the Table 2 shows, patients with more

advanced stage of disease have worse prognosis, which

confirmed the Shiraishi’s result [10]. Also patients with

early recurrence have poorer survival compared with those

with later recurrence after curative gastrectomy. Median

survival times after recurrence were 5.0 and 12.0 months in

the early (recurrence within 2 years) and late (recurrence

after[2 years) groups, respectively (Table 2). In addition

to these determined clinicopathological factors, efforts

have recently been made to apply molecular makers to find

predictive factors for recurrence after radical resection of

gastric cancer. Kim et al. reported that the expression of

c-erb B2 was significantly higher in the recurrence group

(p = 0.024) [31].

Based on these results, if appropriate follow-up obser-

vation is performed, recurrence may be detected early and

then properly treated, and the mortality rate of gastric

cancer itself could be decreased. Unfortunately, at present,

no effective therapy exists for RGC. Although there is no

consensus on the proper indications for surgery in patients

with recurrence, long-term survival can be expected when

complete resection is accomplished after multidisciplinary

assessment. An approximately 20 % 5-year survival can be

expected with complete resection [32]. The median sur-

vival time after surgery for recurrent patients was reported

generally longer than that for recurrent patients who had

been treated with systemic chemotherapy alone [33–35]. In

our study, 63 recurrent patients receive chemotherapy plus

surgery, while 81 patients have chemotherapy only

(Table 2). As the Fig. 3 shows, the 2-year survival rate was

significantly better in the surgery plus chemotherapy group

than in the chemotherapy group (23.8 vs. 1.2 %, respec-

tively; p\ 0.001). Therefore, for resectable lesions,

aggressive surgical approaches are strongly recommended.

This study has several potential limitations. Firstly, for

the iASPP protein expression, we only have 88 patients’

data. And as we have relative small-size patients in this

Table 2 continued

Variable Number (n) Survival rate (%) Median survival

time (months)

p value

1-year 2-year

Peritoneal seeding 55 24.7 12.7 6.0

Hematogenous metastasis 31 29.2 3.2 7.0

Multiple recurrences 23 30.8 0 8.0

Treatment of recurrence \0.001

Surgery ? chemotherapy 63 44.4 23.8 11.0

Chemotherapy 81 15.9 1.2 6.0

Table 3 Multivariate analysis

of factors independently

associated with the survival of

recurrent patients after curative

resection for gastric cancer

(n = 144)

p value Hazard ratio 95.0 % CI

Lower Upper

Gender 0.183 0.821 0.753 1.402

Primary tumor size 0.283 1.248 0.833 1.868

Primary tumor location 0.326 0.894 0.714 1.118

Gastrectomy 0.081 0.631 0.376 1.059

Depth of primary tumor invasion 0.686 1.138 0.607 2.135

No. of metastasized lymph node 0.371 0.768 0.430 1.370

TNM stage (6th AJCC) 0.048 1.598 1.359 1.995

Metastatic lymph node ratio 0.325 1.197 0.837 1.711

iASPP expression 0.013 1.365 1.359 1.979

Time to recurrence (months) \0.001 0.446 0.291 0.483

Treatment of recurrence \0.001 2.455 1.644 3.666
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study, further large-size study needs to be conducted to

validate our result.

Conclusions

In conclusion, the findings of this study suggest that TNM

stage after the first operation, iASPP expression, time to

recurrence and treatment of recurrence were independent

prognostic factors for RGC. Surgery combined with

chemotherapy should perform actively for RGC patients.
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