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Background: A large proportion of patients attending open access endoscopy have histological and
gross pathological findings that are potentially premalignant. The proportion of these patients who go
on to develop malignancies and the timescale over which this occurs are uncertain.
Aims: This study aims to discover the incidence of gastric cancers in this “high risk” group and to
examine the potential for their early diagnosis and treatment.
Patients: A total of 1753 patients attended open access endoscopy. From these, 166 patients with
dysplasia, intestinal metaplasia, atrophic gastritis, foveolar hyperplasia, regenerative changes, polyps,
or ulcers who agreed to undergo annual surveillance endoscopy were studied.
Methods: Patients were endoscoped annually. Additionally, patients with ulcers were re-examined at
two monthly intervals until ulcer healing. Cancers detected were treated by gastrectomy.
Results: Twenty two of 1753 patients attending open access endoscopy had gastric cancer (1.3%). In
the study population, 14 cancers were detected over 10 years (8.4 %). These were of an earlier stage
than those detected at open access (stage I and II 67% v 23%; p<0.05) and five year survival was significantly higher (50% v 10%; p=0.006). In atrophic gastritis and intestinal metaplasia the risk of
malignancy was 11%.
Conclusions: In patients with atrophic gastritis or intestinal metaplasia, annual surveillance can detect
most new tumours at an early stage with a major improvement in survival. Potential benefits of such a
surveillance programme are large and warrant further investigation in a multicentre randomised controlled trial.

astric cancer remains the world’s second, and the UK’s
fifth, largest cause of cancer related deaths.1 2 Gastric
cancer traditionally carries a poor prognosis with 79%
of tumours diagnosed at stage IV and five year survival less
than 5%.3 Strategies to combat gastric cancer encompassing
both earlier diagnosis and improved surgical management
have led to significant improvements in prognosis, and gastric
cancer, if diagnosed at an early stage, is now a curable disease.
In Japan, where the incidence of gastric cancer is 93 per
100 000, five times higher than in the UK,2 a programme of
mass population screening has been implemented using radiology as the initial screening method, with abnormalities
investigated further by endoscopy. In the screened population,
the proportion of early gastric cancers diagnosed has bettered
50%4 5 and these early gastric cancers are associated with five
and 10 year survival rates in excess of 90%.6 7
In the UK, although survival rates for early cancers can
approach those achieved in Japan,8 the incidence of gastric
cancer is too low to warrant screening the asymptomatic
population and more targeted procedures are required to
detect gastric tumours at an early and treatable stage. The
earliest symptoms of gastric cancer may be mild dyspepsia,
clinically indistinguishable from benign causes, and although
the proportion of adults suffering dyspepsia is high, rapid
assessment and investigation of symptomatic patients can
increase the proportion of early tumours to 26%.9 To further
improve on this value, subgroups of patients at increased risk
of malignancy need to be identified.
Carcinomas of the stomach are thought to arise from a
series of changes within the gastric mucosa progressing
through atrophic gastritis, intestinal metaplasia, and dysplasia
to malignancy.10 Many patients attending endoscopy have
gastric ulcers, polyps, or histological changes of atrophic gastritis, intestinal metaplasia, or dysplasia, all pathologies that
are potentially premalignant. Surveillance endoscopy in this
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group of patients potentially has the ability to detect lesions
that develop at an early stage and improve survival. Although
the optimal management of all of these patients is uncertain,
reports on the progression of dysplasia to malignancy are well
described and there is little doubt that these lesions should be
closely scrutinised and followed up.11 12 The progression of
atrophic gastritis to intestinal metaplasia over years of
endoscopic follow up has been demonstrated13 and intestinal
metaplasia is frequently associated with gastric
malignancy.14 15 Although it has been reported that surveillance of type III metaplasia has increased the proportion of
early tumours detected,16 the efficacy of surveillance in other
types of intestinal metaplasia and other forms of mucosal
changes, ulcers, and polyps has not previously been demonstrated by clinical trials.
This paper reports on 10 years of surveillance of such
premalignant lesions.

PATIENTS AND METHODS
In 1984, dyspepsia clinics were established in the surgeries of
10 general practices in the catchment area of the Queen Elizabeth and Sandwell District General Hospital. A patient
presenting with any degree of dyspepsia and over the age of 40
years was referred to a special dyspepsia clinic and seen within
two weeks of referral. Basic data were recorded and arrangements were made for endoscopy within a further two weeks.
At endoscopy, macroscopic appearances of the stomach were
assessed and any abnormality was biopsied and reported by
the routine pathology services. Patients with gastric ulcer were
re-examined at two month intervals after medical treatment
until healing. Those patients with gastric ulcers, gastric
polyps, or histological changes of dysplasia, intestinal metaplasia, atrophic gastritis, foveolar hyperplasia, or regenerative
changes were offered annual follow up endoscopy. Cancers
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1.0

Table 1 High risk lesions found at initial open access
endoscopy and in the group accepting surveillance

15
185
29
39
31
107 (50)
33 (19)
368

7
93
11
20
13
48 (13)

Table 2 Stage distribution of the
cancers in the open access and
surveillance groups

I
II
III
IV

Open access
(n=22)
2
3
7
10

(9%)
(14%)
(32%)
(45%)

0.6

Surveillance

0.4

0.2

Open access

0.0

16 (9)
166

*Many patients with ulcers or polyps also had associated high risk
histological changes. Those that did not are shown in parenthesis.

Stage

Cumulative survival

Dysplasia
Intestinal metaplasia
Atrophic gastitis
Fovoelar hyperplasia
Regenerative changes
Gastric ulcers* (without high risk
histology)
Polyps* (without high risk histology)
Total

Surveillance

0.8

0

200

400

600

800

1000

Survival (weeks)

Figure 1 Survival curves for the surveillance and open access
groups (p=0.0063, log rank).

0 1 III Ulcer
2

I EGC Ulcer

2
6

Surveillance
(n=14)

13

I

13

III EGC

12

5 (36%)
4 (29%)
4* (29%)
1 (7%)

I Ulcer

II Ulcer

II
13

II
12

I

14
31

*Includes one early gastric cancer.
p=0.041, Pearson χ2 test.

I EGC
IVb
32

II
50

III
25

0

detected initially and on subsequent endoscopies were treated
by gastrectomy with level 1 or 2 lymph node dissection. Staging was by the Birmingham system.17
Data are available for patients seen and followed up at the
Queen Elizabeth Hospital. Of the initial 1753 patients who had
endoscopies performed at the Queen Elizabeth Hospital
between 1984 and 1988, 22 had gastric cancers (1.3%) and 368
(21%) patients had lesions requiring follow up. These 368
patients were the initial group of interest for this study and all
were offered surveillance endoscopy in keeping with the
original protocol: 202 patients declined and 166 accepted. This
study reports on the follow up of the latter group of 166. Table
1 shows the distribution of patients in the entire group and
the subgroup that accepted follow up. For analysis, patients
with more than one high risk histological change were
included in the group containing the more severe change. The
group that declined repeat endoscopy were discharged in
keeping with the routine practice at the time and no follow up
data are available from this group.
Data were analysed using the SPSS 9.0 for Windows statistical package (Chicago, Illinois, USA).

RESULTS
Over 10 years, 14 new cancers were diagnosed in the follow up
group, representing 8.4% of the patients accepting follow up.
The stages of the cancers diagnosed in this group were significantly lower than those diagnosed at open access (p=0.041)
(table 2) and within the group only one tumour was not amenable to surgery with curative intent. This diagnosis of earlier
stage disease has resulted in impressively improved survival,
with 50% of patients surviving five years compared with 10%
in those with tumours diagnosed at open access. KaplanMeyer survival curves are shown in fig 1 and the difference in
survival is highly significant (log rank 7.45, df=1, p=0.0063).
In the surveillance group, four patients who had gastric
ulcers had gastric cancer diagnosed at endoscopy, repeated at
two monthly intervals until ulcer healing. These are without

60

III

120

Time (months)

Figure 2 Time from initial endoscopy to development of gastric
cancer and stage of tumour at diagnosis. Numbers within the bars
are times from penultimate endoscopy to diagnosis. EGC, early
gastric cancer; Ulcer, ulcers failing to heal.

doubt malignancies missed at the original endoscopy. It might
be thought that if these cases were excluded from analysis the
results for the 10 true surveillance detected cancers would be
poorer. In fact this is not the case and the five year survival in
the subgroup excluding these four missed cancers is 60%
(6/10).
Both stage of disease and survival within the group accepting surveillance appears to have been influenced by adherence
to the original protocol. Unsurprisingly, a prolonged interval
between the most recent benign endoscopy and the endoscopy
diagnostic of malignancy was the greatest factor in the diagnosis of later stage disease and poor survival (fig 2). Four
patients had intervals longer than two years. Of these one
patient had inoperable disease, two had stage III, and only one
stage II disease. Of the three patients with stage III and IVb
disease, two have died from recurrent or inoperable initial disease and the other has subsequently developed metastatic
recurrent disease. In the 10 patients where the protocol was
observed, one patient with an ulcer that had failed to heal had
stage III disease. The remaining patients had either stage I, II,
or early gastric cancer stage III disease. Although five of these
10 patients have subsequently died, one postoperatively, in no
case was the cause of death attributable to gastric cancer.
Examining the pathological finding that predisposed to
gastric malignancy, six cancers developed in patients who initially had gastric ulcers. Four of these were undergoing a second endoscopy examining ulcer healing and these, as
discussed previously, represent missed initial cancers. In two
cases cancers were detected after ulcer healing had been confirmed on endoscopy, one 12 months later and one 38 months
later. These are true surveillance detected malignancies and in

www.gutjnl.com

Gut: first published as 10.1136/gut.50.3.378 on 1 March 2002. Downloaded from http://gut.bmj.com/ on November 30, 2021 by guest. Protected by copyright.

Open
access

380

Whiting, Sigurdsson, Rowlands, et al

Table 3 Cancers developing in the surveillance
group by initial histology

Dysplasia
Intestinal metaplasia
Atrophic gastritis
Regenerative changes
Foveolar hyperplasia

No accepting
surveillance
7
93
11
13
20

No of cancers detected
on follow up
0
10
2
1*
0

*Patient with ulcer failing to heal.

both cases intestinal metaplasia was also present. Only one of
16 patients with a polyp developed cancer. This patient was
one of the two with an initial ulcer and intestinal metaplasia.
Table 3 demonstrates the cancers that developed in the high
risk histological lesions. Excluding the ulcers that failed to
heal, intestinal metaplasia and atrophic gastritis appeared to
be the histologies at increased risk of developing malignancies, with 11% and 18%, respectively, progressing to
cancers.

DISCUSSION
This study has demonstrated that surveillance of chronic
atrophic gastritis and intestinal metaplasia is worthwhile.
Although it has been suggested that it is mainly the
incomplete type III intestinal metaplasia that progresses to
malignancy,14 15 the cancers discovered in the surveillance
group were not confined to those patients with type III metaplasia. On the basis of this study there is little to be gained
from the surveillance of foveolar hyperplasia or regenerative
changes. In the absence of atrophic gastritis or intestinal
metaplasia, healed gastric ulcers do not appear to represent an
increased risk of cancer. Although no cancers developed in
polyps without intestinal metaplasia, the numbers involved
are small and no conclusions can be drawn.
None of the seven patients with dysplasia developed cancer.
Although progression of severe dysplasia and to a lesser extent
moderate dysplasia to carcinoma is well described, low grade
dysplasias do not appear to have the same malignant
potential.12 18 There is a broad overlap between low grade dysplasia and regenerative changes and in more recent years
stricter criteria for the diagnosis of low grade dysplasia have
resulted in fewer of such cases being reported. Six of the seven
dysplasias in the surveillance group were low grade.
Cancers missed at initial endoscopy are a universal problem.
It is well known that inadequate biopsies may misdiagnose a
malignant gastric ulcer as benign and for this reason the old
dictum that gastric ulcers should be endoscoped until healed
holds true. Early gastric cancers present more of a problem.
They may not appear obviously malignant, they are easily
missed, and more difficult to biopsy. The consequences of
missing these early curable tumours is also more serious as
they may only present when symptoms have progressed
despite powerful acid suppressing treatments. In all likelihood
they will then be at a late incurable stage. Early gastric cancers
may take many years to progress and many will exist on a
background of atrophic gastritis, intestinal metaplasia, or dysplasia. In this study, two patients had cancers diagnosed on
the first annual surveillance endoscopy and a further patient
was diagnosed 12 months after endoscopy had confirmed
ulcer healing. It is impossible to determine if these were
initially missed early gastric cancers or an early malignant
ulcer “healed” by acid suppression. That seven of the 10
surveillance detected cancers were picked up within five years
adds some weight to this idea but even if this were the case it
is not clinically important. Under current protocols these
patients would have been discharged but surveillance has
been successful in detecting cancers before they progressed to
a late stage.
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