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SUMMARY One thousand biopsy specimens obtained from 10 sites in the stomachs of 50 patients
were examined for the presence of active chronic gastritis and Campylobacter pylori. All 32 patients
with active chronic gastritis at 234 out of 320 sites were positive for Cpylori: 227 showed colonisation
with Cpylori by the Warthin-Starry stain; and 222 were positive by culture. Cpylori was not found in
18 patients with inactive chronic gastritis or histologically normal mucosa. The area of C pylori
colonisation was larger than the area of active chronic gastritis in 289 positive specimens on culture
and 261 on staining, respectively, suggesting that Cpylori colonisation may precede the development
of active chronic gastritis.

It is concluded that patchy distribution ofactive chronic gastritis and Cpylori colonisation must be
considered, particularly in serology or breath test studies where the histological examination serves as
a reference. Furthermore, it may have important implications for the follow up of patients after
antibacterial treatment. The topographic and specific association of C pylori and active chronic
gastritis provides further evidence for the pathogenic role of C pylori in active chronic gastritis.

Evidence has been accumulating for a primary
pathogenic role for Campylobacter pylori in the
development of active chronic gastritis.' This
evidence has been challenged. A major argument
against this is that it is also isolated from inactive
chronic gastritis"'4 and from histologically normal
mucosa. 214 The association between C pylori and
active chronic gastritis has been reported to range
from 82-97% in selected patients with duodenal ulcer
or non-ulcer dyspepsia.2 '4.

These unequivocal results on the association be-
tween C pylori and active chronic gastritis or other
types of gastritis may be explained by either meth-
odological shortcomings or an unspecific association
between Cpylori and active chronic gastritis and other
types of gastritis.
As early work suggested that a considerable number

ofpatients may have a patchy distribution ofgastritis'5
we designed this study to analyse further the sensitivity
of endoscopic biopsies for detecting active chronic
gastritis in the antrum and body ofthe stomach and its
topographic association with C pylori detected by
Warthin-Starry stain and culture.
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Patients and methods

Fifty consecutive patients attending our endoscopy
unit for examination ofthe upper gastrointestinal tract
were included in the study. Patients taking antibiotics
or bismuth, and those with a bleeding ulcer or an acute
haemorrhage from other sites in the upper gastro-
intestinal tract, or with any carcinoma were excluded.
All patients gave their informed consent.

In accordance with a standardised protocol, 20
biopsy specimens were taken at 10 defined sites,
beginning in the antrum and proceeding towards the
cardia. One of two biopsy specimens from each site
was stained with haematoxylin and eosin to grade the
gastritis, and by Warthin-Starry stain to detect
Cpylori. The corresponding 10 specimens were used to
culture Cpylori and to prepare smears.

Biopsies were always performed in the same
sequence and coded with random numbers in groups
of two patients.
The biopsy specimens were placed in Port-A-Cul

medium (Becton Dickinson, Heidelberg) for
microbiologiceal examination and cultured within four
hours. Mucosal specimens were smeared on a sterile
slide using a sterile scalpel and subsequently spread on
culture plates.
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C pylori andpatchy gastritis

C pylori was cultured in parallel on Wilkins
Chalgren anaerobe agar (Oxoid, London) containing
10% human erythrocytes and Skirrow's Campylo-
bacter antibiotic supplement, and additionally on
chocolate agar (Blood Agar Base No 2, Oxoid)
containing 10% horse serum (added at 50°C). Incuba-
tion and microscopic and biochemical identification of
C pylori were performed as described elsewhere.'6

After drying, the smear was stained with concen-
trated fuchsin. The culture was positive when at least
one colony of C pylori was identified. Each stain was
examined for at least 10 minutes and taken as positive
when at least one typical organism was found.

Biopsy specimens were fixed immediately with 3-7%
neutral formalin for histological examination. Thin
sections were routinely prepared and stained with
haematoxylin and eosin and the Warthin-Starry
technique. Gastritis was graded from 1 to 4 (grades 1
to 3 for superficial gastritis and 4 for superficial
gastritis with mild atrophy of the glands with
modifications according to Whitehead.'7 The presence
of neutrophils was diagnostic of active chronic
gastritis. Chronic inflammatory changes with no
polymorphonuclear infiltration were graded as
chronic gastritis. Each stain was examined for at least
five minutes for the presence of Cpylori or neutrophils.
A patient positive for C pylori and active chronic

gastritis in at least one biopsy specimen originating
from the same biopsy site was judged to have C pylori
positive active chronic gastritis.

All biopsy sites (n=320)
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Specimens examined microbiologically and histo-

logically were assumed to be from identical sites for
statistical analysis. We assumed that the detection of
C pylori in one biopsy specimen was an independent
event (urn model with putting sample back). The
events "C pylori colonisation" and "no C pylori
colonisation" are mutually exclusive: f(C pylori, no
C pylori) = 0.
We selected the probability of the event "C pylorl"

occurring x times (x = 0, 1, 2, 3 . . n) in n random
samples. In mutually exclusive events the probability
that in n independent random experiments the positive
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Fig 2 Patchy distribution of active chronic gastritis and C
pylori colonisation in 32 patients with active chronic gastritis
at one or more sites. Biopsy sites with C pyloni positive active
chronic gastritis; O- C pyloni negative active chronic
gastritis; * - C pyloni positive sites with no active chronic
gastritis; O - biopsy sites showing neither active chronic
gastritis nor C pylori colonisation.
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Table Diagnoses ofpatients studied in per cent

No ofbiopsies

1 .2 3 4 5 6 7 8 9 10

ACG, CP + 73-4 85-8 91 7 94-6 95-8 96-7 97.3 97-7 98-1 98.3
ACG,CP- 22 1-6 1-3 1-3 1-3 1-2 1-2 1-1 1-1 1-0
CG, CP + 18-6 98 53 3-2 21 14 10 0-8 0-6 0-5
CG,CP- 27 0-8 05 03 02 02 0-2 01 01 0-1
Histologically normal mucosa
CP+ 0-7 04 0-3 0-3 0-2 02 01 01 01 01
CP - 2-1 1*3 0-8 0 5 0-3 0-2 0-1 0 1 0 1 0-0

ACG = active chronic gastritis; CG = chronic gastritis; CP = C pylori

event occurs x times (x = 1, 2, 3 . . . n) is calculated
using the binominal distribution.

Because there were some patients who showed
C pylori and active chronic gastritis in only two or
three specimens, we estimated that one or two patients
might have given false negative results at all biopsy
sites.
The data were processed with Multiplan and Chart

software (Microsoft, Aschheim, West Germany) on
an IBM personal computer. Statistical tests were
performed using Statgraphics software packages
(STSC Rockville, Maryland, USA).

Results

Fifty unselected patients (29 men/21 women, aged
24-79 years, median 53 years) were examined. Thirty
two patients showed active chronic gastritis at one or
more of the 10 sites biopsied. Sixteen patients had

chronic gastritis with no signs of activity at one or
more sites; two showed completely healthy mucosa at
each of the 10 biopsy sites.
When the individual biopsy sites were analysed,

C pylori was closely associated with active chronic
gastritis. In 32 patients 234 of 320 biopsy sites showed
active chronic gastritis. Two hundred and twenty
seven out of 234 sites with active chronic gastritis
showed C pylori by the Warthin-Starry stain and 222
in the culture, respectively. These numbers were not
different (p > 0 05) using the x2 test. Warthin-Starry
staining and culture were positive for C pylori in 261
and 289 of 320 sites, respectively (fig 1). Compared
with 234 sites showing active chronic gastritis, the area
of C pylori colonisation was larger (p < 0-05, x2 and
covered the area with active chronic gastritis (fig 1).
The number of biopsy sites showing active chronic

gastritis in the individual patients ranged from two
sites in two patients to all sites in nine patients (fig 2).
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Fig 3 Sensitivity of Warthin-Starry stain, culture, andfuchsin smearfor detection ofCpylori. The curves represent the
number ofpatients who were Cpyloripositive in at least one of 10 biopsy sites.
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C pylori andpatchy gastritis
Eight out of 32 patients with active chronic gastritis in
six or fewer biopsy sites in the antrum and corpus were
considered to have a patchy distribution of gastritis
(fig 2).

Intestinal metaplasia was found at 42 sites in the 32
patients with active chronic gastritis. Thirty five out of
42 biopsy specimens showed merely circumscribed
intestinal metaplasia, and only seven specimens had
widespread metaplasia. One patient who was con-
sidered to have "patchy" gastritis had active chronic
gastritis at four sites in the corpus and at one site in the
antrum. The other biopsy sites in this patient showed
widespread intestinal metaplasia. In the other seven
patients intestinal metaplasia was not responsible for
the patchy distribution of active chronic gastritis.
The number of biopsy specimens required to detect

active chronic gastritis with haematoxylin and eosin
staining, and also Cpylori with either Warthin-Starry
stain or culture in these 32 patients with active chronic
gastritis is shown in the table. Four biopsy specimens
were necessary to detect active chronic gastritis with
more than 95% statistical confidence, and five to
detect additionally Cpylori by Warthin-Starry stain or
by culture (table). The sensitivities of Warthin-Starry
stain, culture, and smears for detecting C pylori are
compared in fig 3. Initially, C pylori culture had the
highest sensitivity, followed by Warthin-Starry stain.
In eight biopsy specimens Warthin-Starry stain was
superior to culture; Cpylori culture missed one patient
who had active chronic gastritis at only two sites. The
fuchsin smear was less sensitive than Warthin-Starry
stain or culture.
The association between the number of biopsy

specimens and the rate of C pylori positive active
chronic gastritis, C pylori negative active chronic
gastritis, C pylori positive chronic gastritis with no
polymorphonuclear infiltration, and histologically
normal mucosa with detection of C pylori in the 32
patients with confirmed active chronic gastritis
changed with increasing numbers of biopsy specimens
(table). The rate of C pylori positive patients with
chronic gastritis decreased with the increasing number
of biopsy specimens (table).

Discussion

C pylori colonisation was closely and specifically
associated with active chronic gastritis. All patients
with active chronic gastritis at one or more sites in the
stomach were positive. Cpylori was not isolated from
patients with only chronic gastritis, or from those with
histologically healthy mucosa. A quarter of our
patients showed a patchy distribution ofactive chronic
gastritis, which agrees with the results of an earlier
report.5 Taking all types of gastritis into considera-
tion, Ottenjann et al showed that 10 out of a 100
patients showed patchy gastritis when 10 biopsies were
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performed and that patchy gastritis was localised in
the antrum as well as in the corpus.'5 Recently Hazell
has suggested that four biopsy specimens are needed to
detect active chronic gastritis in at least one biopsy
specimen.'0

Considering only the C pylori state Wyatt et al
found that four out of 38 patients had patchy Cpylori
colonisation when five to eight biopsies were perfor-
med (Workshop on Gastroduodenal Pathology and C
pylori; Bordeaux 1988). Nedenskov et al took five
biopsy specimens from the antrum and found a patchy
distribution of C pylori in only one out of 26 patients
(Workshop on Gastroduodenal Pathology and C
pylori Bordeaux 1988). The results of these two
studies, together with those of other authors,'8 suggest
that two biopsies would be sufficient to establish the
Cpylori state, and this has been confirmed by our data.

In agreement with Hazell,'0 we found that four
biopsies were needed to detect active chronic gastritis
(fig 3). Widespread intestinal metaplasia was responsi-
ble for the patchy distribution of active chronic
gastritis in only one patient.
The number of biopsy specimens taken greatly

influenced the diagnosis of gastritis, and suggests that
previously described associations of C pylori and
chronic gastritis may be due to the small number of
biopsy specimens only from one or two sites.2"'1' Our
results showed that the fact that the area of C pylori
colonisation is more extensive than the area of active
chronic gastritis in most patients (fig 1), may give rise
to the misdiagnosis of C pylori positive chronic
gastritis in some patients (fig 2, table). The higher the
number of biopsy specimens, the greater the associa-
tion between C pylori and active chronic gastritis,
and the "association" of Cpylori with chronic gastri-
tis,2 '1'4 or C pylori colonisation of histologically
normal mucosa,'2 14 or active chronic gastritis with no
Cpylori colonisation, decreased. The area ofcolonisa-
tion by C pylori was significantly larger than the area
showing active chronic gastritis (fig 1), which may
explain the relatively common diagnosis of C pylori
positive chronic gastritis.'4 But the extent of C pylori
colonisation covered the area of active chronic
gastritis, suggesting that C pylori colonisation may
precede the development of active chronic gastritis.
An analysis of individual biopsy sites showed that

C pylori was also topographically associated with
active chronic gastritis, even in those patients who had
active chronic gastritis at only two or four sites:
p < 0-05, McNemar test (fig 2). This suggests a patchy
distribution of active chronic gastritis rather than
methodological failure to detect either polymorpho-
nuclear infiltration or C pylori. Hazell et al suggested
that C pylori may be a specific marker for active
chronic gastritis, but they did not show a close
topographical association.'"
The most important result ofthis study is the patchy
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distribution of active chronic gastritis, which, in fact,
reduced the sensitivity of histological analysis. This
patchy distribution certainly influences the specificity
of serological methods, because an antibody response
may also occur in patients with such a distribution.
Too few biopsy specimens may produce false negative
histological results in these patients and thus seeming-
ly decrease the specificity of serological methods.'"23
Perez-Perez et al,20 taking only one antral biopsy
specimen, found raised antibody titres in patients with
histologically confirmed gastritis and negative Cpylori
culture, which might be explained by a patchy
distribution of C pylori. Goodwin et al described a
significant overlap between the antibody titres of
patients with C pylori positive and negative
histology.23 Histological results were based on one
antral biopsy specimen, suggesting that some patients
had false positive serology or gave false negative
results when patchy distribution of gastritis was
considered. Patchy distribution of gastritis has been
discussed by Wulffen et al,' who found raised
antibody titres and C pylori colonisation in patients
with histologically normal antrum mucosa. They also
found isolated C pylori associated gastritis with an
antibody response in the body of the stomach.22

Like serological studies, the sensitivity of breath
tests (Ackery et al and Dill et al, Workshop on
Gastroduodenal Pathology, Bordeaux, 1988) may be
influenced by a patchy distribution of active chronic
gastritis. Graham et al reported that 13% of his
patients with duodenal ulcer had a negative breath
test; others found about 98% of such patients to be
colonised by C pylori.'781324 It might be concluded
from this result that patchy Cpylori colonisation in the
patients produced insufficient breakdown of urea to
yield a positive breath test. This would imply a much
lower sensitivity of the urea breath test.

Serological tests, as well as breath test studies, have
been suggested as an easy and convenient method for
follow up of patients after C pylori has been
eradicated. We have no data as yet about the follow up
of patchy gastritis. The patchy distribution of active
chronic gastritis in 25% of our patients may represent
an early stage of C pylori infection, but it could also
represent a better local host response.2' This is a matter
for further investigation. Patchily distributed gastritis
may develop into a diffuse distribution ofgastritis, and
patchy gastritis may also be the result ofan incomplete
eradication of C pylori. Graham et al4 and Dill et al
(Workshop on Gastroduodenal Pathology and C
pylori, Bordeaux, 1988) found a negative breath test in
some patients who were C pylori positive and had a
positive breath test again when checked four weeks
later immediately after bismuth treatment. This
suggests that patchy gastritis must be considered when
evaluating non-invasive methods, especially during

follow up and in the early stages of Cpylori infection.
The data provided by this study suggest that five or

more biopsy specimens taken anywhere in the stomach
would be necessary to detect a patchy distribution of
active chronic gastritis. This would seem essential,
especially in serology or breath test studies in which
the histological examination serves as the reference.
The topographic and specific association of C pylori
with active chronic gastritis shown in this study further
supports its pathogenic role in active chronic gastritis.
The question as to whether C pylori colonises healthy
mucosa or previously damaged areas needs further
study.
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with the statistical analysis ofthe data, and the surgical
department of the University ofMunich for providing
the software to process the data. We gratefully
acknowledge the help of professor R Ottenjann, 1st
medical department, Munich-Neuperlach during the
preparation of the study. Dr H BlaufuB kindly
performed the C pylori cultures.
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