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Histological Studies on the Perforating Gastric and
Duodenal Ulcers, with Special Reference to the
Pathogenesis of Ulcer Perforation

SHIGERU MATSUI
Department of Surgery (I), Schoot of Medicine, Kanazawa University
(Director : Prof. Miyoshi Urabe)

ABSTRACT

The author has investigated the operatively resected stomachs of 767 cases which were
treated in the Ist Surgical Clinic of Kanazawa University, consisting of 468 gastric cancers,
256 gastric and duodenal ulcers and 43 chronic gastritis. Of all these cases, 16 cases of
perforated gastric and duodenal ulcers were examined histologically with particular details
over almost the entire areas of stomach. The results obtained were as follows ; .

(1) The histological features of perforated stomach are those of acute progressive state of
peptic alterations on total layers of stomach extending from inner surface of mucous mem-
brane to bottom of ulcer. Also, the most parts of simultaneously existing chromic changes
are considered as the results of repeating attacks of acute changes which occurred in the past.

(2) The peptic changes are essentially the same as those of non-perforated gastric and
duodenal ulcers. Regarding the incidence of acute progressive state of peptic alterations in
several gastric diseases, 26 in 100 cases (26%) of gastric and duodenal ulcers show the high
or moderate changes, 1 in 20 cases (6%) of chronic gastritis, over moderate changes and
there is no case of gastric cancer showing over moderate changes. Namely, in the perforated
stomach the changes occurred in all cases and most intensely.

(3) The features of acute progressive state of peptic changes have some differences of
intensity accordmg to the region of stomach : the changes are severe both in the pyloric
gland region and’ in begmmng parts of duodenum (Brunner's gland), and selectively slight
in the fundus gland region.  Bétween the anterior and posterior wall, as well as the greater
curvature side and lesser curvature side, there are observed no remarkable differences. Moreo-
ver, the most considerable changes are seen in the parts of mucous membrane around the
perforated ulcer, concomitant ulcer and erosion.

(4) Around the ulcer and erosion, there are obsesved the proliferating zone of mucous

[ 181 ]



894 Ay It

membrane, which is considered to be developed as the reaction caused by defect of mucous
membrane. The area of this remarkable regeneration of mucous membrane corresponds to
the parts which are most severely invaded by acute progression of peptic alterations and
where minor ulcers and erosions occur often, having a tendency to mingle with the principal
ulcer, and this is one aspect of enlargement of ulcer.

(5) In all the margins surrounding the bottom of perforated ulcer, there is no typical
granulationlayer observed. The acute peptic attacks affect the granulationlayer to induce the
hemorrhagic necrosis, and acting of hyperacidity against the superficial layer of connective
tissue after exfoliation of granulation layer, forms the fibrinoid degeneration zone, and the
histological findings of fibrinoid sham necrosis lucking of the cell infiltration, are seen in the
margin of orifice of perforation. It is confirmed that the hemorrhagic necrosis caused by
hyperacidity makes the important element of the mechanism for eroding the bottom of ulcer.

(6) The perforated stomach shows the feeble change in the fundus gland region hoth
macroscopically and microscopically, and the wall cells aie well reserved, so that the sufficient
secretion of gastric juice can be assumed. In our cases, the -gastric juice of the 3 preopera-
tively tested cases shows the hyperacidity. On the contrary, in the pyloric gland regions
there are remarkable atrophic proliferative changes such as glanddular tissue atrophy and
proliferation of both “Leiste” and foveolae.

(7) In the perforated stomach, the Brunner’s glands of the duodenal beginning part have
low resistance against the acute attack of peptic alterations, and make the degenerative exfo-
liation, showing the scanty tendency to regenerate and proliferate. On the other hand, the
pyloric glands show the vigorous regeneration around the perforated ulcer, concomitant ulcer
and erosion, and sometimes incline to make the atypic proliferation and heterotopic develop-
ment.

(8) The perforated gastric ulcer is funnel-shaped, the scar tissue of the ulcer bottom
develops well, and the proper muscular layer is not disclosed in the ulcer bottom. Accord-
ingly, there are more cases perforated in an old chronic course. On the other hand, the
perforated duodenal ulcer shows the cylinder-like form, having poor scar formation and
disclosed proper muscle layer at the ulcer bottom, and the fresh and acutely perforated cases
are often seen. It is conceivable that the morphologic differences between them are due to
those of resistance of Brunner’s gland and pyloric gland to hyperacidity.

(9) In the parts where mucous membrane is in defect through peptic alterations, there is
observed the strong reaction of lymphatic system accompanied with the increase and prolifera-
tion of lymphatic follicles. In the other parts where no mucous membrane is in defect, the
proliferation of lymphatic follicles is also seen, and this is the one of the characteristic
findings of perforated ulcer.

(10) From the standpoint of histological findings of perforated ulcer, the results were
obtained that support the so-called peptic theory which ascribes the pathogenesis of ulcer
perforation to acute attack of hyperacidity,
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