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There is controversy concerning the contribution of Helicobacter pylori (H. pylori) to perforation by duodenal

ulcers. We therefore investigated the association between the pathological findings and H. pylori infection in the

89 operated cases. We performed hematoxylin and eosin staining, Masson trichrome staining, and to observe the

presence of H. pylori by immunohistochemical staining. We divided the cases into an acute ulcer perforation type

(A group) and a chronic ulcer perforation type (C group). There were 60 cases in the C group and 29 cases in the

A group. Infection was observed in the pyloric gland region in 81 cases without detection of H. pylori around the
site of ulcer perforation. In the A group, 55% of the cases had up to 20 bacteria/gastric pit present in a few of

gastric pits. However in the C group, 88% were almost all of or many gastric pits with more than 20 bacteria/

gastric pits. Thus the infection was significantly higher in the C group than in the A group. The two groups dif-

fered significantly in level of H. pylori infection. The results suggested that the acute type and the chronic type

differed in the mechanism that led from ulcer formation to perforation.

Key words: perforated duodenal ulcer, Helicobacter pylori, acute ulcer, chronic ulcer, immunohistochemical stain-
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Introduction

After Helicobacter pylori (H. pylori) was reported
by Warren and Marshall in Australia in 1983"?, it
became clear that H. pylori contributes to the devel-
opment of gastroduodenal ulcers. However, al-
though the leaking roof hypothesis has been pro-
posed by Goodwin® and the gastrin link hypothesis
by Levi et al” to explain the pathogenetic mecha-
nism of duodenal ulcers, they remain inadequate in
many respects. Particularly because it is a condition
that requires emergency treatment, the association
between perforated duodenal ulcer with H. pylori
has not been sufficiently investigated, and there is
controversy in regard to the contribution of H. py-
lori to perforation® ™V,

Duodenal ulcer perforation does not always occur
as the result of repeated chronic ulceration. Quite a
few patients come to the hospital with what seems

to be a sudden course without any past history or

12 Suzuki reported close associations be-

symptoms
tween the macroscopic characteristics at surgery
and both the pathological findings and the clinical
course in perforated duodenal ulcer and, among
other things, classified ulcer morphology into 3
types: a chronic peptic ulcer type, an acute exacer-
bation of chronic ulcer type, and an acute perfora-
tion type'. Occasional reports that had classified
perforated duodenal ulcers morphologically had
been published in the past'®, but few reports had
gone so far as to perform a pathological study.

The treatment of perforated duodenal ulcer, es-
pecially its surgical treatment, has changed greatly
over the past 20 years?. Powerful gastric acid se-
cretion inhibitors, i.e., H; receptor blockers and pro-
ton pump inhibitors, and antibiotic therapy to eradi-
cate H. pylori have become available, and drug ther-
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apy has been widely adopted. Thus, while gastrec-
tomy, which is a curative operation for ulcers, was
generally used to treat perforated duodenal ulcers
in the past, selection of a less invasive operation,
simple surgical closure of the perforation site, fol-
lowed by drug therapy, has recently become the

2~ Moreover, when the

preferred treatment
peritonitis is not severe, conservative therapy by
means of intragastric decompression, gastric acid
secretion inhibitors, and antibiotics, without any
surgical intervention, has come to be accepted®”.

In the 1980s several 10s to 50 gastrectomies a
year were performed for perforated duodenal ulcer
in the Department of Surgery II of Tokyo Women's
Medical University Hospital. However, only a few
gastrectomies a year are performed in the Critical
Care Medical Center of our hospital, which opened
in 1989. This trend corresponds to the discovery of
H. pylori, the dissemination of knowledge of its ac-
tions, and to the widespread availability of gastric
acid secretion inhibitors. Because of this, it has be-
come difficult to perform pathological studies of ul-
cer perforation sites in surgical specimens and to in-
vestigate associations with H. pylori.

We therefore pathologically examined perforated
duodenal ulcers in pathology specimens from cases
in which gastrectomy was performed to treat perfo-
ration in the past and investigated the association of
H. pylori with the pathological findings.

Patients and Methods

Patients

The materials used in this study consisted of
specimens from the 89 cases in which specimens
that included the ulcer perforation site and pyloric
gland region were available among the 179 cases in
which gastrectomy was performed for perforated
duodenal ulcer in the Department of Surgery II of
our hospital between January 1981 and March 1989.

Clinical investigation

Information concerning age, gender, history of
nonsteroidal anti-inflammatory drug (NSAID) use,
smoking history, past history of gastroduodenal ul-
cer, presence and duration of symptoms before the
perforation, and macroscopic findings at the perfo-
ration site during surgery was obtained from the

hospital records. However, past history of gastro-
duodenal ulcer was judged on the basis of diagnosis
by an upper gastrointestinal (GI) contrast series or
upper GI endoscopic examination.

Pathological investigation

1) Morphological investigation of the ulcers

The paraffin-embedded surgical specimen of the
duodenal ulcer perforation site was cut into thin
sections (4 um thick), and they were stained with
Masson trichrome to detect fibrosis, an indicator of
having become chronic, as well as by routine stain-
ing with hematoxylin and eosin (HE). The Masson
trichrome specimens were evaluated for the pres-
ence and amount of fibrosis and scar formation
around the ulcer, the presence of a 4-layer structure
that is distinct in chronic ulcers (exudative layer,
necrotic layer, granulation layer, cicatricial layer),
the presence of deformity of the lamina muscularis
propria by fibrosis, and the presence of arterial wall
thickening and fibrosis around the ulcer. In addi-
tion, the HE specimens were evaluated for class of
inflammatory cells infiltrating around the ulcer and
for mucosal inflammation, edema, and capillary
bleeding.

Based on the above morphological findings, the
cases were divided into two types, an acute ulcer
perforation type (A group) and a chronic ulcer per-
foration type (C group). Because fibrosis and scar
formation were the most important findings for di-
viding two groups'?, they were first divided accord-
ing to fibrosis and scar formation around the ulcer
into cases in which perforation was observed at a
site where fibrosis was prominent and scar forma-
tion was present, and cases in which there was little
fibrosis. The former were assigned to the C group,
and an additional 5 items were evaluated in the lat-
ter (Table 1)®. The cases in which 3 or more
chronic findings were observed were assigned to
the C group, and the cases in which 3 or more acute
findings were observed were assigned to the A
group. The clinical background of these two groups
was investigated.

2) Investigation of H. pylori infection

Sections of the duodenal ulcer perforation site
that included the pyloric gland region were immu-
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Table 1 Pathomorphological factors and acute and chronic findings

Pathomorphological factors Acute findings Chronic findings

4-layer structure of the ulcer base Indistinct Distinct
Lamina muscularis propria No deformity, ruptures Deformity caused by fibrosis
Arterial wall thickening and fibrosis around the ulcer No Yes
Type and degree of infiltrating inflammatory cells Neutrophil-predominant Lymphocyte-predominant
Mucosal inflammation, edema, and capillary bleeding Yes No
Table 2 Comparison between the clinical background of the 2 groups
Characteristics (NT(;[%IQ) (11A\1 g:ro;é)) (%giog(;))) p-value
Age (years, range (median)) 17-68 (31.0) 18-57 (32.0) 17-68 (30.5) NS
Gender (Male/Female) 86/3 28/1 58/2 NS
no. (%)
History of NSAID use 2 (2) 1(3) 1(2) NS
Smoking 73 (82) 25 (86) 48 (80) NS
Past history of ulcer 29 (33) 4 (14) 25 (42) p <001
Symptoms a week or more before perforation 29 (33) 4 (14) 25 (42) p < 001
Macroscopic findings at surgery
Kissing ulcer 18 (20) 5 (17) 13 (22) NS
Punched out 9 (10) 7 (24) 2 (3 p <001
Adhesion, deformity, scar, pocket formation 13 (15) 0 (0 13 (22) p < 001

nohistochemically stained by the indirect enzyme
antibody method. Anti H. pylori rabbit polyclonal
antibody (DAKO) was used as the primary anti-
body, and after reacting with the secondary anti-
body and peroxidase-labeled rabbit immunoglobu-
lin, a color reaction was achieved with diamino-
benzidine to which hydrogen peroxide had been
added.

The area around the site of duodenal ulcer perfo-
ration was examined with a microscope for the
presence of H. pylori, and the level of H. pylori infec-
tion was qualitatively evaluated based on the num-
ber of H. pylori bacteria in the epithelial layer of the
mucosa. The method described by Satoh et al’¥ was
used to make the qualitative evaluation on the fol-
lowing 4-level scale: level 0, null; level 1, a small
number of bacteria (up to 20/gastric pit) present in
a few of gastric pits; level 2, a large number of bac-
teria (more than 20/gastric pit) present in several
gastric pits or a small number of bacteria present in
many gastric pits; level 3, a large number of bacte-
ria present in nearly all of gastric pits. We then as-
sessed the H. pylori infection level and morphologi-

cal findings and investigated the association be-

tween the A group and C group and the H. pylori in-
fection level.

Statistical analysis

The Mann-Whitney U-test was used for the sta-
tistical analysis of age. The y*test and Fisher's ex-
act test (when the individual value in any cell was
less than five) were used for the other statistical
analyses. A p value <0.01 was considered evidence
of statistical significance.

Results

1. Clinical investigation

The mean age of the subjects was 35.0 years. Ac-
cording to gender, there were 86 males and 3 fe-
males. There were 2 subjects (2%) with a history
of taking NSAIDs and 73 (82%) with a history of
smoking. There were 29 subjects (33%) with a past
history of ulcer, and 29 (33%) had symptoms for a
week or more before the perforation. The macro-
scopic findings at surgery consisted of kissing ul-
cers in 18 cases (20%), a punched out appearance in
9 cases (10%), adhesion, deformity, scar formation,
and pocket formation in 13 cases (15%) (Table 2).

2. Pathological investigation

1) Morphological investigation of the ulcers
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Examination for fibrosis and scar formation
around the ulcer revealed marked fibrosis and per-
foration at the site of scar formation 41 cases (46%),
and little fibrosis or scar formation in 48 cases
(54% ). Among the latter cases, 3 or more chronic
findings were present in 19 cases, and when they
were added to the 41 cases in which marked fibro-
sis was observed, the total number of cases in the
chronic ulcer perforation group (C group) increased
to 60 (67% ). By contrast, the acute ulcer perforation
group (A group), in which there was little fibrosis
and 3 or more acute findings were present, con-
sisted of 29 cases (33%) (Fig. 1).

The morphological findings in the two groups
(Figs. 2 and 3) revealed a distinct 4-layer structure
(Fig. 2-3) in the chronic ulcers in 87% in the C
group and 48% in the A group. Deformity of the
lamina muscularis propria by fibrosis (Fig. 2-1 and
2) was observed in 77% of the C group and in 17%
of the A group, and arterial wall thickening and fi-
brosis around the ulcer (Fig.2-4) was observed in
88% of those in the C group and 17% of those in the
A group. By contrast, neutrophil-predominant in-
flammatory cell infiltration (Fig. 3-3), which is a
characteristic finding of acute inflammation, was ob-
served in 76% of the A group and 17% of the C
group. In addition, mucosal inflammation, edema,
and capillary bleeding (Fig. 3-4) was noted in 100%
in the A group and 27% in the C group (Table 3).

Median age at the onset of symptoms was 32.0
years in the A group and 30.5 years in the C group
(Fig.4). The male to female ratio was 28:1in the A
group and 58 : 2 in the C group. One subject in both
groups had a history of taking NSAIDs. There were
25 subjects (86%) in the A group with a history of
smoking, and 48 (80%) in the C group. There were
4 subjects (14%) in the A group with an ulcer his-
tory who experienced symptoms a week or more
before the perforation, and 25 (42%) in the C group.
The macroscopic findings at surgery showed kiss-
ing ulcers in 5 subjects (17%) in the A group and
13 subjects (22%) in the C group. There was a
punched out appearance in 7 subjects (24%) in the
A group and 2 subjects (3%) in the C group, and ad-
hesions, deformity, scar formation, and pocket for-

Perforated duodenal ulcer

89 cases
Marked fibrosis Little fibrosis
41 cases (46%) 48 cases (54%)
l A 4

3 or more acute findings
29 cases (33%)

3 or more chronic findings
19 cases (21%)

k.

Acute ulcer perforation group
(A group)
29 cases (33%)

Chronic ulcer perforation group
(C group)
60 cases (67%)

Fig. 1 Chronic ulcer perforation group and acute ul-
cer perforation group

mation were observed in 0 subjects (0%) in the A
group and 13 subjects (22%) in the C group (Ta-
ble 2).

2) Investigation of H. pylori infection

H. pylori was not observed around the duodenal
ulcer perforation in the specimens we examined in
any of the cases. Infection was observed in the pylo-
ric gland region in 81 cases (91%). It was level 1 in
20 cases (22%),level 2in 35 cases (40%), and level
3in 26 cases (29%) (Figs.5 and 6).

The positive rates for morphological findings will
be described according to H. pylori infection level.
Fibrosis or scar formation was observed in 38% at
level 0, 15% at level 1, 51% at level 2, and 65% at
level 3. The 4-layer structure in the ulcer base was
observed in 50% at level 0 and 55% at level 1, as op-
posed to 86% at level 2 and 81% at level 3. Deform-
ity of the lamina muscularis propria was noted in
50% at level 0, 35% at level 1, 63% at level 2, and
69% at level 3. Arterial wall thickening and fibrosis
around the ulcer was observed in 25% at level 0
and 30% at level 1, as opposed to 83% at level 2 and
81% at level 3 (Fig. 7). By contrast, neutrophil-
predominant inflammatory cell infiltration, which is
a characteristic finding of acute inflammation, was
observed in 75% at level 0 and 60% at level 1, as op-
posed to 29% at level 2 and 15% at level 3. In a simi-
lar manner, even mucosal inflammation, edema, and
capillary bleeding were observed in 88% at level 0
and 80% at level 1, as opposed to 49% at level 2 and
only 19% at level 3 (Fig.8).
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Fig. 2 Pathomorphological findings in the chronic ulcer perforation group (C group)
2-1: Marked fibrosis is seen around the perforation site (1 ). Acinar formation (%) of re-
generating epithelium is observed in mucosa around ulcer. The lamina muscularis propria
has been deformed by fibrosis (M). (HE staining, loupe view)

2-2: Fibrosis is clearly stained blue and the lamina muscularis propria red in this Masson tri-
chrome specimen. (Masson trichrome specimen, loupe view)

2-3: The 4-layer structure of the ulcer base can be seen. Exudative layer (E), necrotic layer
(N), granulation layer (G), and cicatricial layer (C). (Masson trichrome specimen, x40)
2-4: Arterial wall thickening and fibrosis are seen. (Masson trichrome specimen, % 200)
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Fig. 3 Pathomorphological findings in the acute ulcer perforation group (A group)
3-1: Hardly any fibrosis is seen, including around the perforation (1 ). The lamina muscu-
laris propria has been ruptured by the ulcer margin (M). (HE specimen, loupe view)

3-2: Hardly any blue, which indicates fibrosis, is observed in the Masson trichrome specimen.
(Masson trichrome specimen, loupe view)

3-3: An inflammatory picture is seen in the submucosal layer. Neutrophil transition from the
blood vessel to tissue is observed. (HE specimen, x400)

3-4: An inflammatory picture is seen in the mucosa. Neutrophil-predominant inflammatory
cell infiltration and capillary bleeding are observed. (HE specimen, % 200)

Comparison of H. pylori infection between the 2 cases (21%), and 2 level 3 cases (7%), whereas in
groups revealed that in the A group there were 5 the C group, there were 3 level 0 cases (5%), 4 level
level O cases (17%), 16 level 1 cases (55%), 6 level 1 cases (7%), 29 level 2 cases (48%), and 24 level
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Table 3 Comparison between the pathomorphological findings in the 2 groups

Pathomorphological factors (%T g:ro;g) (%giogg) (NTit%l%
Chronic findings no. (%)
4-layer structure of the ulcer base 14 ( 48) 52 (87) 66 (74)
Deformity of the lamina muscularis propria 5 (17 46 (77) 51 (57)
Arterial wall thickening and fibrosis around the ulcer 5 (17) 53 (88) 58 (65)
Acute findings
Neutrophil-predominant inflammatory cell infiltration 22 (76) 10 (17) 32 (36)
Mucosal inflammation, edema, capillary bleeding 29 (100) 16 27) 45 (51)

30
A group

M C group

No. of patients

10-19 20-29 30-39 40-49 50-59 60-69
Age (years)

Fig. 4 Comparison between age at onset in the 2
groups

3cases (40%) (Fig.9).
Discussion

H. pylori is now thought to play a major role in
the etiology of duodenal ulcer®. However, there is
controversy about the role of H. pylori in the proc-
ess of ulcer formation as shown by the leaking roof
hypothesis proposed by Goodwin”and the gastrin
link hypothesis proposed by Levi et al”. There is
also the difficulty of investigating perforated duode-
nal ulcers, which are important in the surgical and
emergency areas, and the mechanism responsible
for the occurrence of perforation has not been clari-
fied. Nor is it clear whether U1-IV ulcers simply
progress and perforate, or whether there is some
special factor that when added to the ulcer leads to
perforation. There is also contfoversy in regard to
the contribution of H. pylori® . The authors there-
fore first investigated the clinical characteristics of
perforated duodenal ulcers, and then added a patho-

logical investigation and assessed the contribution
by H. pylori.

1. Clinical investigation

The mean age of the patients who were the sub-
jects of this study was 35.0 years. It has been re-
ported that many duodenal ulcer perforation pa-
tients in Japan are relatively young, with a peak age
in the 3rd to 4th decade'™”, whereas in other
countries many patients are middle aged or older,

91929 Tt has also been reported that there

or elderly
is a tendency for perforated duodenal ulcer to in-
crease with age in elderly persons 70 years of age
and older in Japan as well®. The peak age in our
own study was also in the 3rd decade, but there
were occasional patients 60 years of age and older.

According to gender, males predominated (86 pa-
tients, 97% ), and females accounted for a mere 3%.
The proportion of females in Japan has been re-
ported to be 3-7%%'?, and the results were almost
the same in our own study. Sufficient research has
not yet been conducted to determine the reason for
the greater numbers of males.

The NSAIDs currently being widely used are
said to be a major cause of ulcer formation together
with H. pylori. There are reports that NSAIDs are
the cause of perforation®™ as well as reports that
NSAIDs are a more important independent factor
in ulcer perforation than H. pylori®. By contrast,
there are also reports that NSAIDs contribute little
to the perforation of duodenal ulcers®®. In our own
case series only 2 patients (2% ) were found to have
taken NSAIDs, and it was impossible to clearly link
ulcer perforation and NSAIDs.

There have been many reports that smoking is
an important risk factor for ulcer perforation even
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Fig. 5 Immunohistochemical staining for H. pylori (% 200)

Level 0: null

Level 1: a small number of bacteria (up to 20/gastric pit) present in a few of gastric pits
Level 2: a large number of bacteria (more than 20/gastric pit) present in several gastric
pits or a small number of bacteria present in many gastric pits

Level 3: a large number of bacteria present in nearly all of gastric pits

26 (29%)

[ILevel 0
Level 1
Level 2
B Level 3

Fig. 6 Qualitative evaluation of H. pylori infection

126)27)

after the discovery of H. pylori™*", and it has been

reported that 78-84% of duodenal ulcer perforation

5)9)

patients have a history of smoking””. The smoking

rate in our own study was almost the same, 82%,

and tended to be higher than the smoking rate of
approximately 70%% among males in Japan in the
1980s.

There were 29 subjects (33%) with a history of
ulcer, and there were 29 (33%) who had symptoms
for a week or more before the perforation. It has
been reported that 24-80% of duodenal ulcer perfo-
ration patients have a past history of ulcer””¥#
but the definition of history of ulcer has varied with
the study, e.g., according to whether there are di-
gestive symptoms or whether there is a history of
medication. Because the definition of history of ul-
cer in our own study was having had an ulcer that
had been diagnosed morphologically by an upper GI
series or by upper GI endoscopy, we suspect that
there were fewer cases with a history of ulcer than
in earlier studies in which history of ulcer was
judged on the basis of symptoms alone. Moreover,
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O Fibrosis and scar formation (p<0.02)

100 - [ 4-layer structure of the ulcer base (NS)
90 ) ) . .
B Deformity of the lamina muscularis propria (NS)
80
B Arterial wall thickening and fibrosis around the
70 - ulcer(p<0.01)

Percentage of patients

H. pyloriinfection level

Fig. 7 Pathomorphological findings (chronic findings) and H. pylori infection level

100
Neutrophil-predominant
90 inflammatory cell infiltration
(p<0.01)

80 B Mucosal inflammation, edema, and
8 capillary bleeding(p<0.01)
s 70
2
a 60
s
o 90
&
£ 40
[}
S 30
o

20

10

0

0 1 2 3

H. pylori infection level

Fig. 8 Pathomorphological findings (acute findings) and H. pylori infection level

B there is a report in regard to symptoms that dys-

A group
B C group

30 | pepsia was experienced by 39% of patients for 3
months or more before the perforation”, and while
the duration is different, that finding was almost the
same as in our own study.

There have been few reports of studies that have
investigated the macroscopic findings at surgery.
Nomura et al investigated 60 cases of perforated

duodenal ulcer and reported multiple ulcers in 6

cases (10%), and that there were kissing ulcers in

0 ! 2 3
H. pylori infection level 2 (3%) of them™. Evidence of kissing ulcers was ob-

q 3 (o) 1
Fig. 9 Comparison of the H. pylori infection level be- served in 18 cases (20%) in our own study, and the

tween the 2 groups rate tended to be higher.
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2. Pathological investigation

1) Morphological investigation of the ulcers

There were 29 cases (33%) in the A group and
60 cases (67%) in the C group, and the ratio was al-
most 1:2. In the report by Kitajima et al®”, who
used the Suzuki method" to classify the cases ac-
cording to the macroscopic findings, there were 21
cases (34%) of the chronic peptic ulcer type, 22
cases (36%) of the acute exacerbation of chronic ul-
cer type, and 18 cases (30% ) of the acute perforation
type. If the acute perforation type is defined as the
“acute group” and the chronic peptic ulcer type
and acute exacerbation of chronic ulcer type com-
bined as the “chronic type”, the ratio of the acute
group to the chronic group was 18 cases to 43 cases,
or 1:24, and tended to be almost the same as in our
study. Moreover, in reports that evaluated “acute”
and “chronic” based on the clinical course, Taylor
et al”’reported an acute group to chronic group ra-
tio of 79 cases to 177 cases (1:2.2), and Boey et al®
reported a ratio of 60 cases to 132 cases (1:22),
both of which were close to the ratio in our pathol-
ogy study, even though no pathological evaluations
had been performed.

Examination of the clinical characteristics in each
of the groups revealed no significant differences be-
tween them in age, gender, history of taking
NSAIDs, or history of smoking. Nevertheless, there
were more younger subjects in the A group, in
which the peak age was in the 4th decade, than in
the C group, which tended to have 2 peaks, one in
the 3rd decade and the other in the 7th decade. All
of the patients who were 60 years of age or older
were in the C group. In the report by Kitajima et
al® the peak in both the acute group and chronic
group was in the 3rd decade. In that report there
was 1 patient (17%) 60 years of age or over in the
acute group and 5 patients (83%) 60 years of age
or over in the chronic group, and thus they were
more numerous in the chronic group than any other
age group which tended to be the same as in our
own study.

1 investigated peptic

By contrast, Watanabe et a
ulcer perforation pathologically in patients 70 years

of age and over and reported the chronic peptic ul-

cer type in 9 cases (45%), the acute exacerbation of
chronic ulcer type in 4 cases (20% ), and the acute
perforation type in 7 cases (35%), and the percent-
ages of all age groups in the acute group in our
study and Kitajima's study (33,30%) tended to be
the same. At least the percentage of acute ulcer
perforation appeared not to be high in the elderly.

Significantly more of those in the C group had a
past history of ulcer and symptoms a week or more
before the perforation. This is thought to show con-
sistency between the morphological findings of
chronic ulcer perforation and the clinical course.

Examination of the macroscopic findings at sur-
gery revealed significantly more cases with a pun-
ched out appearance in the A group and signifi-
cantly more cases with adhesions, deformity, scar
formation, and pocket formation in the C group,
suggesting consistency between the macroscopic
findings at surgery and the pathological findings.

2) Investigation of H. pylori infection

In our study, H. pylori was not observed around
the site of duodenal ulcer perforation in the speci-
mens we examined in any of the cases. Only one re-
port was found it showed the presence of H. pylori
in the perforated duodenal ulcer wall’”. It has been
said that the principal site of H. pylori infection is
the gastric mucosa and that it does not infect the
duodenal mucosa®. Goodwin® have hypothesized
that ulcers are formed by H. pylori colonizing gas-
tric metaplasia of the duodenum. The subjects of
our study were patients with ulcer perforation, and
although we were unable to judge, because we did
not study unperforated ulcers, it seemed that gas-
tric metaplasia colonized by H. pylori may have
been lost in the process of ulcer formation or perfo-
ration.

On the other hand, H. pylori infection in the pylo-
ric gland region was observed in 81 cases (91%).
The duodenal ulcer H. pylori infection rates in re-
ports by other investigators are approximately
90%%, and consistent with our own study. Never-
theless, reports of H. pylori infection rates in perfo-
rated duodenal ulcers have ranged from 42% to
92%%99~193V " and this is one of the reasons for the

controversy about the association between H. pylori
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and perforated duodenal ulcer.

Sakakibara et al investigated H. pylori infection
qualitatively by an evaluation method similar to our
own and reported finding that H. pylori infection of
duodenal ulcers was level 0 in 12%, level 1 in 33%,
and levels 2 and 3 in 55%*”. Our own results: level 0
in 10%, level 1 in 22%, and levels 2 and 3 in 69%
showed a very similar tendency.

Examination of the association between the mor-
phological findings and the two groups showed that
the positive rates for chronic ulcer findings, i.e., fi-
brosis and scar formation, a distinct 4-layer struc-
ture at the base of the ulcer, deformity of the lamina
muscularis propria, and arterial wall thickening and
fibrosis around the ulcer, tended to rise with the
level of H. pylori infection. However, the significant
difference in fibrosis and scar formation was p<
0.02, and no significant differences were observed in
distinct 4-layer structure or deformity of the lamina
muscularis propria. By contrast, the percentages
positive for the findings of neutrophil-predominant
inflammatory cell infiltration, mucosal inflammation,
edema, and capillary bleeding were found to tend
decline with the level of H. pylori infection, and sig-
nificant differences were found in all of them.

The associations between the individual groups
and H. pylori infection showed that there were 21
cases (72%) of levels 0 and 1 in the A group, but
only 8 cases (28%) of levels 2 and 3, whereas in the
C group there were 53 (88%) level 2 and 3 cases,
and they accounted for the majority. The infection
level was low in the A group and tended to be high
in the C group, and the difference between the
groups was significant. The H. pylori infection rate
in the A group was 83%, and it was not lower than
in reports by other investigators, however, qualita-
tively there were 16 (55%) level 1 cases, accounting
for approximately half, suggesting a lower contribu-
tion to ulcer formation than in the C group. On the
other hand, approximately 90% of the cases in the
C group, were level 2 and 3, and heavy H. pylori in-
fection was observed. The C group was character-
ized by a pathological picture of chronic ulcer
breakdown, and it was suggested that H. pylori, the
principal cause of chronic ulcers, played an impor-

39

tant role.

NSAIDs are said to be an important factor in ul-
cer formation in H. pylori-negative ulcers, and there
are also reports that NSAIDs play an important role
in perforation as wel®”. The H. pylori-negative
rate in the A group was 17%, but only 2 subjects in
this study had a history of taking NSAIDs, and the
contribution of NSAIDs to ulcer perforation was un-
clear. Thus, the role that H. pylori plays in the
pathogenetic mechanism of perforation in the two
groups differs, and the results suggest that some
factor other than H. pylori infection and NSAIDs
contributes to the development of perforation, par-
ticularly to acute ulcer perforation.

Various factors have been pointed to as leading to

2 hut the mechanism has not been

ulcer perforation
adequately elucidated. Our study showed that the
level of H. pylori infection in perforated duodenal ul-
cer patients differs according to acute and chronic
pathomorphological differences. It appears that in
the future it will be necessary to elucidate the
mechanism of ulcer perforation based on the patho-
morphological aspects.
Conclusion

We used material from cases of perforated duode-
nal ulcer treated by gastrectomy to investigate an
association between the pathomorphological find-
ings and H. pylori infection. There was a significant
difference in the level of H. pylori infection between
the acute ulcer perforation group and the chronic
ulcer perforation group as well as differences in
clinical background. The mechanism that leads
from ulcer formation to perforation is inferred to
differ in the acute type and the chronic type. The
results suggested that there are other factors that
cause perforation in addition to H. pylori, particu-
larly in the acute ulcer perforation cases.
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LTI+ ZHEBEEICE T B Helicobacter pylori BeDE5 CRE ¥ 3 iRIEFAIRET

HRRFERRYE BEH HEES (B &k 248
UL 2
IR T
MG -k BN R B B
BUE, + 485855 & Helicobacter pylori (H. pylori) OBLEDH LM ENT VA%, +2i8BEE0SILICH

T 5 H. pylori DS IZOWTIRERDFIN TS, 22T, 1981 4 1 H~1989 4 3 A1 S8 MR T b
72 179 BIDLRLIE + 2RI E S S5 2 BUBRFMIEN O 5 b, HEZEILB L MPABREROERIFET 5 89
BICD &, WIBEENITR L H. pylori £ OBIEICOWTHRE L2 AT PERV Y v - ZF Vv, v vV > -
MU 70— A%y, WEEREITRIC L) SMREEILE (AR EMEEELY (CH) 2o,
HRMERZMRE L 4, REMRILERE L), BEEILBELD H pylori O 4, IR ERO
H. pylori G EMERICEHI L, WERRBFWT R L OMEEZME L. CEIZ 606, ABIZ 296 ThHo72. B
REE R T, BBOME, 1 EMU EORILGER, FARORIRP R CREICEZSZ RO 2. BEEILTE
BT H. pylori (GBI S 3, BIMTBRGEICIE 81 PNCIEG 2 380, LAV 12520 B, LV 2233540, L~v 3
H26 BT o7z, H. pylori BGs & BB ROME T, MM LRI, B3R L OB IREE O RIE
RRMEAL, AFPEREMLO SEMIRIRE, WO S, FE, BHMEEHMCOWTHEESTD LN ABD
55% LNV 1T, LANNV231E28% Thoszhs, CHIZE% KL NV23THY, AN AEIC
H. pylori DEH L XOVASE Do 72, MEZERRERZ0 TR, H pylori DEGL NV FEICR L - T,
BB DRILICE L M5, SR L BRI TR L 5 LI S h, S RMEEEILERNZ, H. pylori BAHC
SESLERD D A Z EARBE NI,
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