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Abstract

Although there is broad agreement in the staging, classifica-
tion, and surgery for gastric cancer, there is no consensus
regarding follow-up after gastrectomy. Follow-up varies from
investigations on clinical suspicion of relapse to intensive in-
vestigations to detect recurrences early, assuming that this
improves survival and quality of life. Advanced gastric cancers
recur mainly by locoregional recurrence or distant metastasis.
Local recurrences detected at endoscopy or on computed
tomography (CT) are invariably incurable. For early gastric
cancers, endoscopy can detect new primaries, but the inci-
dence of these tumors is low, and many thousands of proce-
dures are required to detect each operable case. CT is much
better at detecting liver metastasis and, although these are
usually multiple and unresectable, there are several reports of
good survival following liver resection for isolated metastasis.
Tumor markers have been used with some success to detect
subclinical recurrences and could be used to target more inva-
sive or expensive procedures. In chemotherapy, many newer
agents are promising significantly improved survival, but
again, the evidence for greater benefit when administered
prior to the patient becoming symptomatic is lacking. Overall,
it appears that follow-up policy is as much decided by the
wealth and facilities of the institution as by any significant
evidence base. Although the early detection of recurrent can-
cer is an emotive issue for both patients and surgeons, consid-
ering the amount of time and money invested in follow-up,
and the lack of evidence of efficacy, a randomized controlled
trial of intensive follow-up is required.
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Recurrence

Introduction

Surgery for gastric cancer is becoming more successful.
In the West, units with special interests in gastric cancer
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have improved the proportion of cancers that are diag-
nosed at a potentially curative stage to 63% and are
reporting 5-year survival rates of 70% for RO resections
[1,2]. The centralization of services, earlier diagnosis,
and more successful surgery has greatly increased the
number of patients requiring follow-up. In a unit per-
forming 50 RO resections a year, approximately 150 pa-
tients will be undergoing follow-up at 5 years, and 200 at
10 years. In Japan and other countries in Eastern Asia
where large units perform over 500 gastrectomies per
year, with the majority for early-stage disease, the prob-
lems of follow-up are increased by at least an order of
magnitude.

There are three main reasons for follow-up: to detect
problems associated with the operation, to collect
outcome data, and to detect recurrent disease. Many
units actively investigate patients in order to detect
recurrences at an earlier and asymptomatic stage, in
the hope that this will lead to improved outcomes. The
evidence for this, however, is weak and several surgeons
have questioned the use of scarce resources in intensive
follow-up.

In colorectal cancer, several randomized controlled
trials (RCTs) and metaanalyses have demonstrated im-
proved survival in patients undergoing intensive follow-
up [3], and national bodies such as the American
Society of Clinical Oncology (ASCO) and the Associa-
tion of Coloproctology of Great Britain and Ireland
have issued guidelines on the follow-up of colorectal
cancer [4,5]. ASCO guidelines are also available for
other cancers, such as breast [6] and lung [7], but
for gastric cancer they are notable by their absence.
Even the Japanese Gastric Cancer Association (JGCA)
guidelines, which are proscriptive in the diagnosis and
surgical treatment of gastric cancer, offer no guidance
on follow-up [8]. This lack of guidance is unsurprising,
given the paucity of high-quality evidence and the com-
plete lack of RCTs. In the absence of national protocols,
surgical units have adopted widely disparate regimes,
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and in a discussion of gastric cancer follow-up involv-
ing centers from the United States (Memorial Sloan-
Kettering [MSK], Roswell Park, and University of
Washington), United Kingdom (Royal Liverpool), and
Japan (National Cancer Center [NCC]) the only con-
stant was visits to the outpatient department [9]. Rou-
tine endoscopy is performed by all centers, but not by
MSK, on high-risk (pT3, pT4) patients, as recurrent
disease in this group is rarely curable. Recommenda-
tions for routine computed tomography (CT) scanning
ranged from not at all to biannually for 5 years, and
there was little agreement on what tests were useful,
how frequently they should be performed, or for how
many years they should continue. Overall there is little
consensus on an appropriate follow-up regime, and the
efficacies of such programs remain ill documented.
Although articles quote recurrence rates or patterns,
most reveal little if anything about how recurrences are
treated, and with what success [10-14].

This article aims to examine the literature and to
present the evidence for the efficacy of follow-up proto-
cols and investigations after gastrectomy, from the dual
viewpoints of detecting and treating asymptomatic
recurrent disease. It does not address follow-up of
patients after endoscopic mucosal resection (EMR), as
cancers treated by EMR have different recurrence pat-
terns and outcomes [15,16].

Recurrence patterns of gastric cancer

Gastric cancer has four broad patterns of recurrence:
local recurrence either in the gastric bed or regional
lymph nodes, peritoneal dissemination, liver metastasis
and distant metastasis. In the West, the pattern of
recurrence tends to be local. In the 1982, article by
Gunderson and Sosin,'” examining recurrence patterns
discovered at planned re-laparotomy following curative
resection, 86 of 107 patients had recurrences, with 82
evaluated. Distant metastasis alone accounted for 21
(26%) failures, but local failure was more frequent,
present in 72 (88%) patients. In 44 (54%) patients, this
was the only failure modality. In an Italian series
with 215 recurrences from 441 gastrectomies, 96 (45%)
suffered local recurrence, 57 (27%) hepatic, 77 (36%)
peritoneal, and 20 (9%) distant metastases [10]. In
the East, the pattern is different, with fewer local
recurrences. In a series from Japan, of 939 operated
patients, there were 207 recurrences, of which
130 had complete records. Recurrence was local in 29
(22%), 56 (43%) were peritoneal, 43 (33%) hepatic,
and 27 (21%) distant; and 25% had recurrences at
multiple sites [11]. In a large series from Korea examin-
ing 508 patients with recurrent cancer from an initial
2328 operated patients, 425 had recurrence at only one
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site, 98 (23%) had local recurrence, 172 (40%) had
peritoneal recurrence, 75 (18%) had hepatic secon-
daries, and 80 (19%) had distant metastasis [18]. The
lower local recurrence rates in the East appear to be
related to the routine performance of D2 lymphadenec-
tomy, as use of this technique in the West leads to
similarly low local recurrence rates [14]. Risk factors for
recurrence include greater stage of disease, undifferen-
tiated (Lauren diffuse) type, and proximal tumors
[18,19].

Early gastric cancer (EGC) carries a very favorable
prognosis, and, in a report from the NCC Tokyo follow-
ing up 1475 patients with EGC, only 1.4% were found to
have recurrent disease. Of the 20 recurrences, 11 were
at multiple sites, 1 was peritoneal, 4 were local, and 4
were hematogenous [20]. A similarly low rate was re-
ported from 1452 patients with EGC from Korea, with
only 4 local recurrences and 2 recurrences confined to
the liver [21].

It is worthwhile to be aware of the time scale
over which disease recurs. The consensus appears to be
that over two-thirds of recurrences occur in the first
3 years and that fewer than 10% occur after 5 years
[12,19,22]. In EGC, there is a difference in the reported
literature regarding recurrence times, with Lee et al.
[21] reporting the majority (62%) of recurrences
detected at less than 2 years and fewer than 10% oc-
curring after 5 years, while Sano et al. [20] reported
deaths from recurrences occurring later: 23% occurring
after 5 years and only 40% occurring within the first
3 years.

Adjuvant treatments after gastrectomy may alter
patterns of recurrence. In the adjuvant chemoradiation
study of MacDonald et al. [23], adjuvant treatment
reduced the proportion of patients recorded as having
local and regional recurrences as the first site of
relapse from 29% and 72%, respectively, in the surgery
alone group to 19% and 65% in the chemoradiation
group.

There is evidence that specific pathological features
of the resected tumor can provide insights into the likely
modalities of recurrence, allowing follow-up plans to be
modified. For example, for T1/2 NO tumors with histo-
logical evidence of venous capillary infiltration, recur-
rence is invariably by hepatic metastasis. Although
bone secondaries are relatively uncommon, in poorly
differentiated or signet-ring cell carcinomas with very
extensive nodal involvement, they are more likely, and
some may respond to chemotherapy [24].

Second primaries

Second primary cancers can arise in the remnant stom-
ach and they can occasionally be difficult to differentiate
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from recurrence. Much of the literature relates to gas-
trectomies for peptic ulcer disease, and it was thought
that the bile reflux that was common after Billroth I and
IT type operations caused an increase risk of gastric
cancer after decades, and a meta-analysis, published in
Cancer Research, estimated arelative risk of 1.48 after 15
years [25]. However, in a study of 6459 patients over 25 to
33 years, the rate of second primaries was not different
from that in the general population [26]. After partial
gastrectomy for cancer, the risk of second primaries
appears small; in one Korean series of 1452 patients
followed for EGC, only 5 such tumors were discovered,
representing an approximate annual incidence of 70 per
100000 [21]. In the study of Kikuchi et al. [27], of follow-
up endoscopy in 210 patients who underwent gastrec-
tomy for EGC, after 6 years, 2 were found to have further
gastric cancers, representing an annual incidence of 160
per 100000. In addition, one esophageal cancer and one
duodenal cancer were found, and importantly, all of
these new cancers were treatable by endoscopic mucosal
resection (EMR). Like primary gastric cancers, second
primaries are amenable to surgery if detected early. In
cases not suitable for EMR , R0 resection rates of up to
85% have been reported [28], with 5-year survival of
approximately 40% [29-31].

Detection of recurrent disease

There are many investigations that may be used to de-
tect recurrent gastric cancer, and these can broadly be
divided into endoscopy, imaging, and blood tests. Endo-
scopy has the ability to detect intraluminal recurrences
with a high degree of accuracy and it also has the ability
to detect new cancers at a treatable stage.

The use of tumor markers has become more com-
monplace. Carcinoembryonic antigen (CEA) and
Carbohydrate antigen (CA) 19-9 levels are easily deter-
mined by a simple blood test and have reported sensi-
tivities of between 16% and 65% for individual
markers, increasing to up to 85% if both were used [32-
34]. Increases in markers are commonly seen prior to
the clinical detection of recurrences, and in a prospec-
tive study, both tumor markers were useful indicators of
recurrence, even in patients whose original tumors did
not express them [34, 35]. Other tumor markers, such as
CA 72-4 and CA 125, have been investigated, but sensi-
tivities are significantly lower than those for CEA and
CA19-9 [33].

Reports on the use of imaging in detecting recurrent
gastric cancer are few, and are often limited to descrip-
tions of typical findings [35,36]. The ability of imaging to
detect recurrence is poor and this has been recognized in
the design of trials of chemotherapy. For many cancers,
disease-free survival, as documented by imaging, is a
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primary endpoint, but in an ongoing trial in gastric can-
cer, this endpoint has not been used because of poor
accuracy [37]. The ability to detect hepatic metastases is
probably also overestimated, and has been examined in a
recent metaanalysis of trials comparing the accuracy of
several imaging methods. When the required specificity
was set at greater than 85%, the most sensitive method
was 18F-fluorodeoxyglucose positron emission tomogra-
phy (PET) with a sensitivity of 90%, followed by mag-
netic resonance imaging (MRI; 76%), CT (72%), and
ultrasonography (US; 55%) [38]. In gastric cancer, the
great majority of patients under follow-up will not have
hepatic metastases, and even with high specificities,
there are likely to be many false-positive results. The
ability of CT to primarily diagnose a primary carcinoma
of the stomach is not as good as its ability to stage a
known cancer, and there is a direct tradeoff between
sensitivity and specificity. In one report, when the crite-
rion for diagnosis was a gastric wall thickness of 2cm or
more, sensitivity was only 50% and specificity 88%.
When the criterion was reduced to 1cm, sensitivity was
100%, but specificity dropped to only 36% [39].

As well as inaccuracies in detecting local recurrences
and hepatic metastasis, conventional imaging is poor at
detecting peritoneal disease, which accounts for around
40% of recurrences. Barium enema has been described
as useful in the diagnosis of such recurrence in
colorectal cancer [40], and this method has been used at
some Japanese institutes to confirm the presence of
peritoneal disease suspected clinically (Fig. 1).

Fig. 1. Barium enema showing a typical “bellows” appear-
ance caused by peritoneal dissemination
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From the previous discussion it can be appreciated
that imaging in the search for asymptomatic recurrence
is fraught with difficulties, missing many recurrences
and producing a number of false-positive results. Imag-
ing is perhaps more useful when a clinical recurrence is
suspected, such as in the face of rising tumor markers. In
this role, PET can be especially useful in cases where
conventional imaging results are equivocal, as it can
confirm or refute the presence of recurrence in most
cases [41]. Overall, the ability to detect asymptomatic
recurrences — despite intensive follow-up — is poor,
with the proportion of such recurrence detected varying
from only 22% to 45% [22,42].

Treatment options

Surgery

Peritoneal disease and distant metastases are not
amenable to surgery with curative intent. Theoretically,
local recurrence, if detected at an early stage, could be
amenable to surgery, but this is not borne out in the
literature, with only occasional reports of longer-term
survival [43,44]. In a study of 197 recurrences, both
symptomatic and asymptomatic, 41 surgical procedures
resulted in no cures [22].

The treatment of liver metastasis has undergone a
revolution. Traditionally seen as indicative of advanced,
incurable disease, in colorectal cancer, hepatic resec-
tions for metastases are now routine, and 5-year sur-
vival rates of 40% are achieved [45,46]. The treatment
of liver metastasis from upper gastrointestinal cancers is
still seen by most surgeons as fuftile, but some evidence
is now available that challenges this notion. In 1994,
Ochiai et al. [47] reported on a retrospective series of 21
patients who had undergone liver resection for synchro-
nous or metachronous gastric cancers, where 4 patients
were alive 5 years post-resection. In 1997, Miyazaki et
al. [48] reported on 21 similar patients, and although 16
died (mean survival, 5 months), 5 were still alive at the
time the paper was submitted, with the two longest
survivors having survived for 10 years. In the past 2
years, five small retrospective reports have reported on
a total of 102 patients undergoing hepatectomy, with 5-
year survivals between 20% and 38% [49-53], suggest-
ing that liver resection could be considered in patients
in whom this could result in an RO resection.

Although the proportion of recurrences that are he-
patic is considerable (14% to 33%) [11,19], the propor-
tion of the total number of patients undergoing curative
resection who develop hepatic secondaries is small, and
even fewer are suitable for resection. Okano et al. [53]
reported that, between 1986 and 1999, of 807 patients
undergoing surgery for gastric cancer, only 12 cases
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(1.5%) of hepatic recurrences were found, and only 6
(0.7%) of these were suitable for resection. Likewise,
Sakamoto et al. [50] reported that, of 4730 patients
undergoing gastrectomy between 1985 and 2001, 122
(3%) were found to have hepatic recurrence, but only
10 (0.2%) were suitable for resection. Although the
number of patients in each series is small, several of the
studies reported more favorable survival in patients
with single metastatic lesions [48-50,53] and poorer sur-
vival where venous or lymphatic invasion was a feature
of the original tumor [47,49].

With the possible exception of a few hepatic me-
tastases, the vast majority of recurrences are not
curable, and any resection is likely to be palliative. In
advanced primary gastric cancer such resections are as-
sociated with a high mortality and little survival benefit
[54,55]. Tt is unlikely that patients with recurrence will
fare any better, and most surgeons would reserve pallia-
tive surgery for the relief of obstructive symptoms.

Chemotherapy

The history of the development of chemotherapy for
advanced gastric cancer is one of small phase II studies
with promising response rates and large phase III stud-
ies demonstrating no improvement in survival [56-60].
Standing out among these negative trials are three
RCTs that do demonstrate a significant survival benefit.
The first, in 1984, demonstrated a benefit for 5-
fluorouracil (5-FU) and adriamycin plus mitomycin C
(FAM) [61]. The second, in 1991, with 213 patients,
demonstrated a benefit of methotrexate and 5-FU plus
adriamycin (FAMTX) compared with FAM [56]. In the
third trial, in 1997, epirubicin, cisplatin, and 5-FU
(ECF) was shown to be superior to FAMTX [62].
Although these trials are encouraging, they should be
taken in context, as the best median survival was in the
1991 trial with FAMTX, and this was only 42 weeks. In
a subsequent RCT including FAMTX, it did not fare as
well, with a median survival of only 30 weeks and a
response rate of only 12% compared with 41% in the
earlier trial [58]. Although the improvements in survival
reported in these three trials were statistically signifi-
cant, they were small, and the potential benefit appears
in the improvement in 1- and 2-year survivals [61,63].
In many centers, chemotherapy has become the stan-
dard of care for advanced and recurrent gastric cancer
and it is offered in the hope of improving survival and
quality of life. It is not, however, universally seen to be
beneficial, and its detractors point out that the number
of negative RCTs far exceeds the number of positive
trials. In the context of aggressive follow-up to detect
asymptomatic disease, there is no evidence that treat-
ment at an earlier stage improves outcomes, and in two
studies of intensive follow-up, chemotherapy did not
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improve survival in the group with recurrences detected
prior to their becoming symptomatic [22,42].

For the alleviation of symptoms, response rates can
— and do — translate into lessening symptoms and
improved quality of life, but these patients, by their very
nature, are not asymptomatic and are not helped by
protocols designed to detect asymptomatic disease.

Results of follow-up

The literature regarding the benefits of intensive follow-
up for gastric cancer is scarce. There are no RCTs and
most reports are retrospective or observational. Very
few report anything other than the detection of
recurrences or death as the primary endpoints, and the
implication is that recurrence equates to death. We
discovered two studies on the efficacy of intensive
follow-up, and both reported negatively. In the study by
Kodera et al. [22], there were 88 patients detected with
asymptomatic disease and 109 who presented symptom-
atically. Recurrences that were asymptomatic were
more likely to be liver or distant metastases. More
patients with asymptomatic disease underwent chemo-
therapy (88% vs 72%) and resection of metastasis (10 vs
5), but neither of these differences was significant. No
patients were cured and there was no improvement in
overall survival from the time of the original operation
[22]. Bohner et al. [42] also found no benefit to intensive
follow-up, although in their group, only 15 of the 67
recurrences were detected at an asymptomatic stage.
Examining the observational studies, in the review of
Sano et al. [20], of 1475 patients with EGC, all 20 pa-
tients with recurrence died. In the study of Yoo et al.
[18], of 508 patients with recurrences, 48 (9%) under-
went further resection, but only 19 (3.7%) were with
curative intent. Of the 19, only 5 (1%) remained
disease-free at the time of publication, and it is possible
that they will suffer further recurrence [18].

Discussion

All surgeons follow up their patients, and some go to
great efforts to detect recurrent disease, with the per-
ceived benefit of increasing their patients’ prospects of
further curative treatment or at least an extension of
life. Efforts at detecting recurrences early are fraught
with difficulties. Imaging has relatively low sensitivity
and the reports on the sensitivity of tumor markers vary.
Even with intensive follow up, most recurrences are not
detected until they become symptomatic [22,42]. The
evidence that early detection of recurrent disease will
lead to improved survival is also lacking. The nature of
gastric cancer is that most recurrences are incurable by
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surgery at whatever stage they present [11,18], and the
survival benefits of chemotherapy are small [58,62,64].
Despite theoretical advantages, there are no reports in
the literature demonstrating benefit for earlier delivery
of chemotherapy, but there are studies that demon-
strate no survival benefit in patients treated for asymp-
tomatic recurrences [22,42].

There are, fortunately, some developments in the
treatment of recurrent disease that may make a differ-
ence in future. New chemotherapeutic agents such as
paclitaxel, CPT-11, and S-1 are yielding higher response
rates and these may translate to improved survival. The
results of three large ongoing Japanese RCTs of S-1,
perhaps the most promising agent, are expected to be
reported in 2006. On the surgical front, liver resection
might become as acceptable for gastric cancer as it is
for colorectal cancer. Between 1.5% and 3% of gastrec-
tomy patients will develop hepatic metastasis, and of
these, between 8% and 50% are potentially resectable,
with reported 5-year survival rates of between 20% and
38% [50,52,53]. However, the nature of early reports is
that they invariably overestimate survival advantages,
and until a large prospective study has demonstrated
benefit, liver resection cannot be assumed to be a stan-
dard form of treatment.

Intensive follow-up has the potential to detect new
gastric cancers in the remnant stomach, and these can-
cers are often amenable to treatment [28-30]. However,
after gastrectomy for benign disease, the incidence of
second primaries is low, comparable to that of primary
gastric cancers [26,29], and at least one nonrandomized
trial has demonstrated no benefit from endoscopic sur-
veillance in this group [65].

In two large studies of EGC, the death rates from
nongastric cancers were significantly higher than those
for recurrent or new gastric cancers [20,21]. The validity
of what is effectively screening patients for other can-
cers is dependent on national priorities. In wealthy
countries where population screening is the norm it may
be justified, but in less wealthy countries without such
programs, follow-up for these reasons might appear
inappropriate.

It has been argued that follow-up may benefit pa-
tients” psychological wellbeing. While it is true that
negative investigations can be reassuring, there is no
evidence that complex investigations have any more
psychological benefit than simple tests. Patients believe
that negative tests mean that they are cancer-free and
that that the detection of early recurrence, like early
detection of their original cancer, will give them a
chance of curative treatment. Intensive investigations
by physicians reinforce these false beliefs. A patient’s
psychological wellbeing can be shattered by positive
tests. If truly indicative of a recurrence, the knowledge
that a cure is not possible leaves a permanent shadow
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g <D> E E E over the remains of the patients’ life. If the test is a false-
Y YYS positive, it can be very difficult to refute and the uncer-
n |  O00O0 tainty of diagnosis invokes very significant anxiety.

- Patient follow-up protocols vary widely [9]. Table 1
§ Sr > shows the follow-up protocol for the NCC, Tokyo. The
: 000 large numbers of patients undergoing follow-up at the
~ NCC and the recognition of very low recurrence rates

for node-negative EGC has led to the routine use of
follow-up CT for these patients being abandoned. This
is not commonly the case elsewhere in Japan, and many
patients have multiple CT scans annually.

In 1996 in Japan there were 103000 cases of gastric
cancer, and in 1999, 50500 deaths [66]. The number of
patients that would be under follow-up if patients were
discharged after 5 years would be in the order of
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;3 <D> E E E be nearly 400000. As well as cost and resource implica-
- 8 8 8 8 tions, follow-up CT scanning of these patients annually

or more frequently results in a considerable cumulative
exposure to radiation. A recent publication in the
Lancet has estimated that 3% of all cancers in Japan are
the result of radiation from diagnostic imaging [67].
Potentially, follow-up could cause more deaths than
lives saved.

2.5 Years
oo
ov
ov

4 e
;:3 <.>= : : Follow-up is important. Collection of data to assess
ol 0000 outcomes of treatment is vital if the quality of treat-

O, Blood test, tumor marker (CEA, CA19-9, CA125); @, chest X-ray; <, abdominal ultrasonography; ¥, abdominal CT; [J, endoscopy (except for total gastrectomy); 4, barium enema (for

3 ments is to be improved, and there is little doubt that
wv . . . .
IR many patients enjoy seeing their doctors. We should,
(&) . . .

Bl o 8 65 however, be aware of the limitations of follow-up and
I that there is a huge amount of time and money being
%‘ spent on investigations with little evidence of benefit.
an s oo a E In these days of evidence-based medicine and stringent
- . . . .
gl 2 ompp» financial controls, what is required is a large, prospec-
LC)% — 8888 tive RCT to determine what the benefits of intensive
= 2z follow-up and early treatment of recurrence actually
5| 2 . é are, and whether they are worthwhile pursuing.
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