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Abstract The purpose of this study was to compare the

outcome and resectability of patients with gastric cancer

recurrence after curative surgery detected by follow-up

endoscopy, according to the presence or absence of

symptoms. All patients with gastric carcinoma, who

underwent a curative gastrectomy, were retrospectively

identified. We analyzed outcome and survival in patients

compliant with routine follow-up who presented symp-

tomatic and asymptomatic recurrence. Of the 119 resected

patients, 63.0% had a recurrence, with an overall survival

of 20.0 months. Fourteen patients were asymptomatic when

recurrence was detected, whereas 61 patients were symp-

tomatic. Median time to recurrence was 16.0 m for both

groups. A local curative re-resection was possible in 2/14

(asymptomatic) and 1/61 (symptomatic). Asymptomatic

patients had a longer median postrecurrence survival time

of 9.0 months, compared with 2.0 months in the symp-

tomatic patients (p=0.034). The median overall survival

was greater in the asymptomatic vs symptomatic group

(25.0 vs 20.0 months), although this did not reach statistical

significance. The results from this study advocate that the

presence or absence of symptoms is a good surrogate

marker to assess biologic aggressiveness. The value of rou-

tine follow-up endoscopy to permit a higher rate of re-resec-

tion in asymptomatic patients remains to be established.
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Introduction

Gastric cancer is the second leading cause of cancer-related

deaths in Mexico and throughout the world [1, 2]. Surgical

resection is the only curative treatment; however, the

resectability rate is low, with curative resection rates

reported between 30 and 40%. In Mexico, the resectability

rate is even lower (12.4–28.6%), probably related to

advanced stages at diagnosis [3, 4].

It is known that the majority of patients develop recur-

rence with locally invasive or metastatic disease, which

will eventually lead to death. Only approximately 20% of

all gastric cancers will have an isolated local recurrence

during the first few years after surgery [5]. It is hoped that

endoscopic examination will detect a significant proportion

of such recurrences at an asymptomatic stage when cura-

tive resection may still be possible, although it remains

questionable that routine endoscopic examination could

accomplish this and improve survival.

Most clinicians perform postoperative surveillance for

these patients, although there is no consensus on the regi-

men and frequency of follow-up after curative surgery.

Thus, the practice of follow-up intervals and choice of tests

varies considerably among clinicians. This absence of

guidance is unsurprising, given the paucity of high-quality
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evidence and the complete lack of randomized controlled

trials [6].

An effective postoperative surveillance strategy after

potentially curative treatment should have at least three

required elements: scheduled surveillance must identify

tumor recurrence in asymptomatic patients, early thera-

peutic intervention must improve the outcomes of asymp-

tomatic patients, and the costs and risks of surveillance

must be acceptable [7]. Accordingly, assuming that routine

follow-up would increase the detection of symptom-free

recurrences and be beneficial in terms of survival, patients

with asymptomatic ‘‘early’’ recurrence detected by routine

follow-up should live longer than those with cancer-related

symptoms at the time of detection.

The purpose of this study was to compare the outcome

and potential resectability of patients with recurrence after

curative surgery, followed by clinical examination, routine

endoscopy, and imaging studies indicated at the discretion

of the treating physician, according to the presence or

absence of symptoms when recurrence was detected.

Materials and methods

All patients with gastric carcinoma, who underwent a

curative gastrectomy from 1980 to 2006 at the Instituto

Nacional de Ciencias Medicas y Nutricion Salvador

Zubiran in Mexico City, were retrospectively identified.

Patient hospital records and office charts were reviewed.

Demographics, histology, stage, treatment, and recurrence

were analyzed. The majority of patients were followed

after curative resection for gastric cancer based on National

Comprehensive Cancer Network guidelines [8]. No addi-

tional standard protocol for follow-up was practiced.

Recurrence was classified as either symptomatic or

asymptomatic. Asymptomatic recurrence was defined as

recurrence discovered by a routine laboratory, imaging, or

endoscopic test, usually found in context of a physician-

scheduled visit. Symptomatic recurrence was defined as a

patient-initiated finding or complaint that resulted in a

work-up documenting recurrence, detected at a patient-

initiated visit or a physician-scheduled consult. Clinical

symptoms that were thought to be related to recurrence

were dysphagia, weight loss, palpable tumors, pain or other

symptoms that were due to the recurrence found in the

further diagnostic work-up. All symptoms had to be of new

onset, e.g., all patients were free of symptoms for at least

2 months postoperatively. All patients with recurrence,

symptomatic, and asymptomatic had complete radio-

graphic imaging of the chest, abdomen, and pelvis.

Both symptomatic and asymptomatic recurrences were

categorized as locoregional, peritoneal, or distant, as pre-

viously defined [9]. Locoregional recurrences were in the

gastric bed, regional gastric lymph nodes, or the anasto-

mosis. Peritoneal recurrences included positive cytology in

ascitic fluid, carcinomatosis, or ovarian metastasis. Distant

metastases were defined by the organ site or as distant

lymph nodes outside of the regional basin. Patients, who

presented with two or three different types of recurrences,

were classified in the group that conferred the worst

prognosis.

The recurrence-free survival (RFS) was calculated from

curative gastrectomy to recurrence, the disease-specific

survival (DSS) from recurrence to death, and the overall

survival (OS) from curative gastrectomy to death. The

RFS, DSS, and OS were estimated using the Kaplan–Meier

method. For each of these time intervals, patients with

symptomatic recurrence were compared with patients with

asymptomatic recurrence. The log-rank test was used to

evaluate differences in survival between groups. For the

differences in baseline characteristics between symptom-

atic and asymptomatic patients, the Mann–Whitney test,

Fisher’s exact test and, the v2 test were used. A p value of

less than 0.05 was considered significant. The statistical

analysis was performed using the SPSS software version

15.0 (SPSS Inc, Chicago, IL) and was revised by a medical

statistician.

Results

A total of 126 patients underwent a curative gastrectomy

for gastric cancer between 1980 and 2006. Five patients

were excluded who were subsequently lost to follow-up

and other two because the gastric recurrence presented in

the stump, as these cases should be analyzed differently

from local recurrence, because the biological behavior is

quite different between the stump cancer and the local

recurrence. There were 64 males and 55 females, with a

mean age of 56.3 ± 15.3 (range of 25–91 years old). The

median OS of the entire group was 43.0 months.

Overall recurrence

Of the 119 resected patients, 75 (63.0%) had a documented

recurrence. Metastatic recurrence (n = 48, 64%) and per-

itoneal carcinomatosis (n = 16, 22%) were the most

common patterns of failure, whereas locoregional disease

as a unique site of recurrence was infrequent (n = 11,

15%). The median OS from resection to death for the entire

cohort of 75 patients was 20.0 months (95% CI, 13.9–

26.1).

Fourteen patients (19%) were asymptomatic when

recurrence was detected, whereas 61 patients (81%) either

consulted a physician because of symptoms suggesting

974 Med Oncol (2011) 28:973–980

123



recurrence or had such symptoms at the time they came to

the hospital for a regular follow-up. Patient demographics

and pathological characteristics among symptomatic and

asymptomatic patients are listed in Table 1. No differences

in clinicopathologic variables were evident between

patients who had cancer-related symptoms when recurrent

disease was diagnosed and those without symptoms, except

for the depth of invasion. Asymptomatic patients more

commonly presented with T1 or T2 lesions compared with

symptomatic patients in which T3 and T4 lesions were

more frequently encountered.

The characteristics of recurrences in both groups are

shown in Table 2. Symptomatic patients had 36 metastatic

recurrences and 16 peritoneal, which together comprised

the 85.2% compared with 85.7% of metastatic recurrences

in the asymptomatic group. The proportion of locoregional

recurrences was similar between both groups (14.8 vs.

14.3%, respectively). The time between surgery and

recurrence was 16.0 months for both the asymptomatic and

symptomatic patients through the entire follow-up period.

Figure 1 shows the RFS for the two groups.

Follow-up endoscopy

The number of endoscopies until recurrence did not vary

between asymptomatic and symptomatic patients, with a

mean of 2.4 endoscopies for both groups (Table 2). The

time between endoscopies divided by the total number of

endoscopies (P = 0.347) and the interval between the

resection and first endoscopy (P = 0.555) was similar

between both groups.

Treatment

A local curative re-resection was possible in 3 patients,

2/14 (14.3%) in the asymptomatic group and 1/61 (1.3%)

in the symptomatic patients (P = 0.088) (Table 3). One is

currently alive after 46 months (asymptomatic recurrence),

another died 1 month after surgery because of infec-

tious postoperative complications, while the last one died

21 months after recurrence due to disease progression.

Twenty patients with a recurrence had palliative surgery

for locoregional recurrences, 18 (29.5%) in the symptom-

atic group and 2 (14.3%) in the asymptomatic group,

with no statistically significant difference. Symptomatic

patients received systemic palliative treatment more fre-

quently compared to the asymptomatic group, 70.5 vs.

42.9%, respectively, although this did not reach statistical

significance.

Survival

Figure 2 shows the disease-specific survival (DSS) from

recurrence to death. Asymptomatic patients had a longer

median postrecurrence survival time of 9.0 months,

Table 1 Clinicopathological characteristics of patients with symptomatic and asymptomatic recurrence

Variable Symptomatic recurrence Asymptomatic recurrence P Value

(n = 61) % (n = 14) %

Sex

Male 35 57.4 8 57.1 1.000

Female 26 42.6 6 42.9

Age, mean (year) 54.21 54.21 1.000

Location*

Upper 12 22.6 5 45.5 0.133

Middle 19 37.0 1 8.3

Lower 15 27.8 4 33.3

Multifocal 7 13.0 1 8.3

Extent of resection

Total 30 48.4 6 40.0 0.774

Subtotal 32 51.6 9 60.0

Depth of invasion

pT1 0 0.0 1 6.7 0.042

pT2 9 14.5 5 33.3

pT3 48 77.4 9 60.0

pT4 5 8.1 0 0.0

No. of metastatic nodes
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whereas symptomatic patients had a poor median postre-

currence survival of only 2.0 months after documented

recurrence (P = 0.034). As demonstrated in Fig. 3, the

median OS was greater in the asymptomatic vs. symp-

tomatic group (25.0 vs. 20.0 months), although this did not

reach statistical significance (P = 0.568).

Discussion

Most clinicians perform postoperative surveillance for

resected patients with gastric cancer, although there is no

consensus on the regimen and frequency of follow-up after

curative surgery, even after considering that this disease is

the second leading cause of cancer death worldwide. Local

recurrence and distant metastases are frequently observed

following potentially curative resection of gastric carci-

noma, but re-resection is rarely possible. The prognosis of

patients with recurrent gastric cancer is usually considered

to be poor because of several factors, including a low

resectability rate and a poor tolerance of treatment, with

increased morbidity and mortality [9]. In patients carrying

a low perioperative risk, an attempt of re-resection appears

justified as no alternative therapy offers a chance for cure.

Table 1 continued

Variable Symptomatic recurrence Asymptomatic recurrence P Value

(n = 61) % (n = 14) %

pN0 23 37.1 5 33.3 0.663

pN1 21 33.9 7 46.7

pN2 11 17.7 1 6.7

pN3 7 11.3 2 13.3

Metastatic nodes

Negative 23 37.1 5 33.3 0.518

Positive 39 62.9 10 66.7

TNM stage

Early 24 38.7 8 53.3 0.385

Advanced 38 61.3 7 46.7

Histology*

Well 1 2.4 1 7.7 0.634

Moderately 11 26.8 4 30.8

Poor 29 70.7 8 61.5

Lauren classification*

Intestinal 14 37.8 7 53.8 0.602

Diffuse 19 51.4 5 38.5

Combined 4 10.8 1 7.7

Type of lymphatic dissection*

D1 6 37.5 1 33.3 1.000

D2 10 62.5 2 66.7

Margins*

Negative 56 94.9 12 85.7 0.242

Positive 3 5.1 2 14.3

Lymphatic invasion*

Negative 8 29.6 3 75.0 0.115

Positive 19 70.4 1 25.0

Neural invasion*

Negative 3 27.3 2 66.7 0.505

Positive 8 72.7 1 33.3

Vascular invasion*

Negative 4 44.4 3 100.0 0.205

Positive 5 55.6 0 0.0

* Data missing in some patients
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Given that most patients with systemic metastases are

not candidates for resection and that the survival rate after

liver, peritoneal or pulmonary resection is very low [10],

almost exclusively local recurrences are amenable to sur-

gical curative intent. For this reason, the follow-up with

routine endoscopy is theoretically useful in detecting

resectable tumor recurrence [11–16]. Some reports have

documented a median survival time after re-resection that

varies between 9 and 82 months [17–19]. Still, not in all

studies these findings denote an increment in overall sur-

vival [11, 15, 16]. In spite of this, the detection of local

recurrence by routine endoscopy allows a curative

re-resection that varies between 0.6 and 2.8%, with only a

single report that reached 10% [15]. Our results confirm a

re-resection of 3 out of the total 75 (5.3%) resected tumors.

One patient is currently alive after 46 months, another died

1 month after surgery because of infectious postoperative

complications, and one died after 21 months of re-resection

due to disease progression.

Because follow-up with routine endoscopy only allowed

the detection of 1.7% (2/119) of asymptomatic recurrences

amenable to re-resection in the current study, the utility of

this follow-up strategy is questionable. Two previous

studies have demonstrated no benefit in the overall survival

between patients with intensive follow-up vs. regular fol-

low-up [20] or those who did or did not comply with the

surveillance program [15]. Thus, although data show that a

small but significant proportion of patients with gastric

cancer experience resectable tumor recurrences, it is

questionable whether the favorable prognosis is caused

by adherence to a surveillance program or its biological

aggressiveness.

Table 2 Comparison of

symptomatic and asymptomatic

recurrence

Variable Symptomatic Asymptomatic P Value

(n = 61) (n = 14)

Type of recurrence

Metastatic 36 (59.0%) 12 (85.7%) 0.085

Peritoneal 16 (26.2%) 0 (0%)

Locoregional 9 (14.8%) 2 (14.3%)

Number of recurrences

Alone (locoregional, peritoneal, metastatic) 35 (57.4%) 11 (78.6%) 0.224

Combined 26 (42.6%) 3 (21.4%)

Total of endoscopies until recurrence

Mean 2.36 2.36 0.848

Minimum 1.00 1.00

Maximum 9.00 7.00

Time between surgery and recurrence

Median (months) 16.00 16.00 0.945

Minimum (months) 2.00 3.00

Maximum (months) 140.00 55.00

Time between endoscopies/total endoscopies

Median (months) 8.25 6.67 0.347

Minimum (months) 1.00 1.00

Maximum (months) 46.33 25.00

Time between surgery and 1st endoscopy

Median (months) 6.00 7.00 0.555

Minimum (months) 1.00 1.00

Maximum (months) 29.00 25.00

Palliative surgery for locoregional recurrence

Not performed 43 (70.5%) 12 (85.7%) 0.328

Performed 18 (29.5%) 2 (14.3%)

Curative surgery for local recurrence

Not performed 60 (98.4%) 12 (85.7%) 0.088

Performed 1 (1.6%) 2 (14.3%)

Chemotherapy

Not administered 18 (29.5%) 8 (57.1%) 0.065

Administered 43 (70.5%) 6 (42.9%)
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There are three previous studies that have compared

patients whose recurrence was detected by routine follow-

up prior to the development of clinical signs (asymptom-

atic group) and patients who developed clinical symptoms

due to a recurrence that was detected subsequently

(symptomatic group) [21–23]. As our results verified, the

three studies showed an equal RFS (from curative gas-

trectomy to recurrence) between both groups, which indi-

cates that the routine follow-up in the asymptomatic

patients failed to identify the recurrences in an earlier time

compared with patients who presented with symptoms

secondary to recurrence. Conversely, the asymptomatic

groups showed a statistical significant advantage in DSS

(from recurrence to death) in the three studies, as well as in

ours. However, only in the largest study by Bennet [23]

this benefit translated in a statistical significant increment

in OS (from curative gastrectomy to death) with a differ-

ence of 29.4 months for the asymptomatic patients and

21.6 months for the symptomatic patients (P \ 0.05). The

OS was 25.9 vs. 20.4 months for the asymptomatic and

symptomatic groups, respectively in the Kodera study [22]

and 25.0 vs. 20.0 months in the present study, although

these differences did not reach statistical significance,

probably because of smaller samples. Table 4 summarizes

the results of these three studies, as well as ours.

As shown in Fig. 2, patients with asymptomatic recur-

rence achieve a longer survival when compared to patients

with symptomatic recurrence commencing at the time of

recurrence. These data suggest that symptomatic recur-

rence is a surrogate that is associated with more aggressive

tumor biology, as suggested previously [23]. These two T
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Fig. 1 Recurrence-free survival (RFS) from curative gastrectomy to

recurrence is demonstrated for both symptomatic and asymptomatic

patients. The time to recurrence was the same between these two

groups throughout the entire follow-up period, with a median time to

recurrence of 16.0 months for both group patients (P = NS)
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types of recurrence patterns appear to be biologically dif-

ferent and are associated with different survival outcomes.

According to these assumptions, it would be relevant to

develop strategies that could predict the risk of recurrence

with a more accurate approach after potentially curative

surgery for gastric cancer. A scoring system may predict

recurrence and can guide an intensive follow-up program

in patients with high risk of recurrence, in order to detect

asymptomatic patients with local recurrences in an early

Fig. 2 Disease-specific survival (DSS) from recurrence to death is

demonstrated for both symptomatic and asymptomatic patients.

Asymptomatic patients had a longer median DSS time of 9.0 months;

symptomatic patients had a poor median DSS time of only

2.0 months after documented recurrence (P = 0.034)

Fig. 3 Overall survival (OS) from curative gastrectomy to death

is demonstrated for both symptomatic and asymptomatic patients.

The median OS from resection to death was 25.0 months for the

asymptomatic patients and 20.0 months for the symptomatic patients,

although this difference did not reach statistical significance
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stage that can be rescued with surgical treatment. Formerly,

a scoring system was proposed based on clinicopatholog-

ical characteristics with an overall accuracy of 82.2% [24].

However, clinicopathologic findings are sometimes inade-

quate for predicting recurrence in individuals, so it is

important to construct a new diagnostic system that pre-

dicts recurrence in patients with advanced gastric cancer

after curative resection based on molecular analysis.

Regarding this matter, Motoori et al. [25] constructed a

diagnostic system using 29 genes identified by systematic

analysis of gene expression profiling, which classified each

case into a good-signature or poor-signature group, with

an impact in overall survival (P = 0.0125), especially in

patients with smaller tumors, less developed lymph node

involvement, or earlier stages. The identification of high-

risk patients would lead to consideration of additional

therapeutic intervention and closer follow-up.

In conclusion, the results from this study advocate that

the presence of symptoms implies more tumor aggres-

siveness, which determines a shorter survival. The value

of routine follow-up endoscopy to permit a higher rate

of re-resection in asymptomatic patients remains to be

established.
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