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Abstract

Endoscopic biopsy is essential to the proper diagnosis
and treatment of gastric cancer. Unfortunately, the
results of endoscopic biopsy are not always the same
as what is expected based on gross endoscopic find-
ings. The results of endoscopic biopsy can be negative
for malignancy in Borrmann type IV advanced gastric
cancer (AGCa) or gastric lymphoma. However, in the
case of type I AGCa, repeated biopsies negative for
malignancy have not been reported. A 49-year-old
male patient underwent esophagogastroduodenos-
copy three times due to large gastric ulcer suspected
to be Borrmann type I cancer. However, three repeat
endoscopic biopsies with multiple specimens showed
necrosis and superficial regenerative epithelium without
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malignant findings. The patient underwent laparoscopic
distal gastrectomy with D2 lymph node dissection. The
surgical specimen revealed that the mucosal layer was
completely replaced with regenerative epithelium with-
out cancer cells.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We present a case of Borrmann type I gastric
cancer undiagnosed by three repeat endoscopic biop-
sies with multiple specimens due to necrosis and su-
perficial regenerative epithelium. When endoscopic and
ultrasonography findings highly suggest malignancy,
operation or surgical biopsy should be considered.
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INTRODUCTION

Endoscopic examination and biopsy are the cornerstones
of the detection of gastric cancer'. Endoscopic biopsy
has high sensitivity, with speciﬁcitym. The accuracy of
biopsy can be increased by multiple-specimen collection
and repeated performancem. In rare cases, endoscopic
biopsies cannot reveal malignancy in patients with gastric
cancer. Certain instances of Borrmann type IV advanced
gastric cancer (AGCa) and gastric lymphoma are not re-
vealed by endoscopic biopsyH’(’]. However, in the case of

type II AGCa, repeated biopsies negative for malignancy
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Figure 1 Esophagogastroduodenoscopy and endoscopic ultrasonography findings. A, B: Initial esophagogastroduodenoscopy (EGD) finding. A2 cm x 2 cm-
sized, deep round ulcer, with an elevated thick and fused mucosal fold at the greater curvature side of the lower body; C, D: EGD finding three weeks later. The gastric
ulcer was still noted, without discernible change. Some regenerating tissue was found at the ulcer base; E, F: EGD and ultrasonography (EUS) findings three months
later. EGD still showed a large ulcer that had not grossly changed since the last EGD. On EUS, the mucosal, submucosal and muscular layer of the stomach were

involved in the ulcerative lesion, and the serosa was focally abutted.

have not been reported. Herein, we report a case of Bor-
rmann type Il gastric cancer undiagnosed by three repeat
endoscopic biopsies with multiple specimens and discuss
the underlying reasons.

CASE REPORT

A 49-year-old male patient underwent upper gastrointes-
tinal series at a primary clinic because he had mild epi-
gastric discomfort. This examination showed abnormal
findings that were suspicious of a gastric submucosal
tumor. The patient was referred to our medical center for
further evaluation. He had a past history of hypertension
and benign prostatic hyperplasia. His father had a history
of gastric cancer. The patient underwent esophagogas-
troduodenoscopy (EGD), during which a 2 cm X 2 cm-
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sized, deep round ulcer, with an elevated thick and fused
mucosal fold at the greater curvature side of the lower
body, was found (Figure 1A and B). This large ulcer was
suspected to be Borrmann type I gastric cancer oz, less
likely, a benign gastric ulcer. Eight biopsy specimens were
obtained at the margin of the ulcer and base. Abdomi-
nal computed tomography (CT) was performed, which
showed a 3 cm ulcerofungating lesion at the lower body,
without enlarged lymph nodes (Figure 2A). The result
of endoscopic biopsy was necrosis and acute inflamma-
tion, suggesting benign ulceration without a finding of
malignancy. The patient was treated with a proton pump
inhibitor for three weeks and then underwent EGD again
to rule out gastric malignancy. On EGD, the gastric ulcer
was still noted, without discernible change (Figure 1C).
Some regenerating tissue was found at the ulcer base
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Figure 2 Abdominal computed tomography findings. A: Initial computed tomography (CT) finding: a 3 cm ulcerofungating lesion at the lower body, without en-
larged lymph nodes, was observed; B: CT finding three months later: a 3 cm ulcerofungating lesion in the gastric body, without definitive change since the last exam,

including in the lymph nodes.

(Figure 1D). We performed endoscopic biopsy again, col-
lecting ten biopsy specimens at the margin of the ulcer
to exclude malignancy. However, the result of biopsy was
also ulceration with regenerating epithelium. Despite the
negative biopsy findings, we recommended gastric sur-
gery due to the strong potential for gastric cancer. The
patient refused surgery. We had no choice but to recom-
mend endoscopic ultrasonography (EUS) and abdominal
CT three months later, with treatment with a proton
pump inhibitor during the intervening period.

After three months, EGD/EUS and abdominal CT
were performed. EGD still showed a large ulcer that had
not grossly changed since the last EGD. The surround-
ing gastric mucosa was slightly eroded (Figure 1E). On
EUS, the mucosal, submucosal and muscular layers of the
stomach were involved in the ulcerative lesion, and the
serosa was focally abutted (Figure 1F). Endoscopic biopsy
was performed again, and five biopsy specimens were
obtained. The pathologic result was ulceration with regen-
erative epithelium and without malignancy. Abdominal
CT followed, demonstrating a 3 cm ulcerofungating lesion
in the gastric body, without definitive change since the
last exam, including no enlargement in the lymph nodes
(Figure 2B). We strongly recommended surgery, including
surgical biopsy, because malighancy was highly suspected
on EUS. Finally, the patient agreed to surgery. The tumor
markers CEA and CA 19-9 were present at 1.2 ng/mL
and 8.16 U/ml, respectively. During the operation, a fro-
zen biopsy specimen from the ulcer revealed malignancy.
The patient underwent laparoscopic distal gastrectomy
with D2 lymph node dissection. The gross specimen
showed a round ulcerofungating lesion among the gastric
folds with focal fold conversions (Figure 3A). Microscopic
examination showed moderately differentiated tubular
adenocarcinoma cells. The tumor focally penetrated the
serosa, and lymphatic invasion was observed. Vascular,
perineural invasion and lymph node metastasis were ab-
sent. The large ulcer was covered with superficial regen-
erative epithelium. Bunches of cancer cells were scattered
below the regenerative mucosa (Figure 3B). The mucosa
surrounding the ulcer was normal epithelium without
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cancer cells. The reconstruction of a cross-sectional speci-
men was performed (Figure 3C). Multiple cancer cells
were noted in the submucosa (Figure 3D and E), muscle
and serosa. However, there were no cancer cells in the
mucosal layer in the ulcer, including at the margins (Figure
3F). The mucosal layer was completely replaced with re-
generative epithelium without cancer cells. After surgery,
the patient recovered well and was discharged. Thereafter,
he received adjuvant chemotherapy and was regularly fol-
lowed up at an outpatient clinic.

DISCUSSION

All gastric ulcers should be evaluated for malignancy. A
study reported that less than 3% of gastric ulcers are ma-
lignantm. The gross characteristics suggesting malignancy
are as follows: effaced, interrupted, fused or nodular mu-
cosal folds approaching the margin of the crater””. In the
case of suspicious malignancy, multiple biopsies should
be performed, and short-term follow-up endoscopy
should be considered if the pathologic result is a negative
finding, Although endoscopic biopsy has high sensitivity
and high speciﬁcitym, false-negative results can occur un-
der several circumstances. First, the results depend on the
site of biopsy. In ulcerative gastric cancer, the ulcer’s mar-
gin is considered to be a suitable place for biopsy because
the ulcer base is often covered with necrotic tissue”. In
the present case, we performed multiple biopsies at the
ulcer’s margin, but these biopsies yielded a negative result
due to necrosis and superficial regenerative epithelium.
Second, the number and amount of biopsy specimens
are important. Biopsies should be performed a sufficient
number of times and in sufficient amounts. It has been
reported that at least 3 or 4 biopsies from gastric cancer
should be performed for a pathologic diagnosism. In
the present case, we performed biopsies to collect more
than five specimens of ample amounts, despite the nega-
tive result. Third, the type of gastric cancer can affect
the biopsy results. There have been reports concerning
the difficult diagnosis of type IV AGCa and gastric lym-
phoma™?. In type IV AGCa and in gastric lymphoma, the

9623 July 28,2014 | Volume 20 | Issue 28 |



Hur J et a/. Undiagnosed Borrmann type I gastric cancer

Figure 3 Gross surgical specimen and microscopic findings with reconstruction mapping. A: Gross specimen. A deep round ulcerofungating lesion among the
gastric folds with focal fold conversions; B: Gross histopathologic finding for a coronal section (hematoxylin and eosin stain, x 1). The large ulcer was covered with
superficial regenerative epithelium, and bunches of cancer cells were scattered below the epithelium; C: Reconstruction mapping. The four solid lines separate the
mucosa, submucosa, muscularis propria and serosa. The thick solid line is the muscularis mucosa layer (arrow). The red dots indicate cancer cells. The dotted line is
an imaginary line that separates regenerative epithelium from the submucosal layer. Above this line, the light blue area is a regenerative epithelial area. Underneath,
there is yellow area in which no cancer cells are found; D-F: Each figure corresponds with a part of Figure 3C (hematoxylin and eosin stain, x 40). Multiple cancer
cells were noted in the submucosa, muscle and serosa. However, there were no cancer cells in the mucosal layer in the ulcer, including at the margins and base of

the ulcer.

cancer cells can spread below the mucosal layer, so there
are cases of biopsies that are negative for malignancy.
However, Borrmann type II AGCa not diagnosed by re-
peat endoscopic biopsy with multiple specimens has not
been reported. In the present case, the first biopsy result
was ulceration with necrotic and inflammatory cells, and
the following two biopsies indicated ulceration with re-
generative epithelium.

EUS and CT can be used in the diagnosis and staging
of gastric cancer. These studies occasionally show crucial
findings indicating gastric cancer. Universally, EUS is the
most accurate test for the diagnosis of the depth of a le-
sion. EUS can also be utilized for regional lymph node
staging and has high sensitivity for perigastric lymph
nodes. However, EUS has certain shortcomings. Lesions
located in the upper third of the stomach and with a de-
pressed morphology can be overestimated or underesti-
mated"""". Thickening of the gastric wall due to perifocal
inflammatory change or the absence of the serosal layer
in certain areas of the stomach induces overestimation
on EUS. In contrast, microscopic infiltration can be
underestimated"”. In the present case, EUS was help-
ful for the diagnosis of gastric cancer, showing invasion
of the third muscular layer with focal serosal irregular-
ity. These findings strongly supported a malignant ulcer,
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despite pathologic inconsistency. CT is widely available
and noninvasive. In evaluating lymph nodes, the accuracy
of CT is slightly lower compared with the accuracy of
EUS. However, CT is good for the evaluation of widely
metastatic disease. When peritoneal metastasis and hema-
togenous metastasis are smaller than 5 mm, they may not
visible on CT"?. In the present case, the CT findings did
not give us a confirmative result.

In the case of suspected gastric malignancy, endo-
scopic biopsy should be performed carefully, at multiple
sites and abundantly. If the biopsy results do not match
gross endoscopic findings, repeat biopsy is needed. How-
evet, necrosis or regenerative epithelium can hinder prop-
er diagnosis, as in our case. Therefore, when endoscopic
and EUS findings highly suggest malignancy, operation
or surgical biopsy should be considered.

COMMENTS

Case characteristics

Borrmann type II gastric cancer undiagnosed by three repeat endoscopic
biopsies.

Clinical diagnosis

Borrmann type II gastric cancer.

Differential diagnosis
Benign gastric ulcer.
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Laboratory diagnosis

Tumor markers were normal.

Imaging diagnosis

Esophagogastroduodenoscopy showed a 2 cm x 2 cm-sized, deep round ulcer,
with an elevated thick and fused mucosal fold at the greater curvature side of
the lower body. Computed tomography (CT) showed a 3 cm ulcerofungating
lesion at the lower body, without enlarged lymph nodes. Endoscopic ultraso-
nography showed the mucosal, submucosal and muscular layer of the stomach
were involved in the ulcerative lesion, and the serosa was focally abutted.
Pathological diagnosis

Surgical specimen showed moderately differentiated tubular adenocarcinoma
cells. The tumor focally penetrated the serosa, and lymphatic invasion was ob-
served. Vascular, perineural invasion and lymph node metastasis were absent.
The large ulcer was covered with superficial regenerative epithelium.
Treatment

The patient underwent laparoscopic distal gastrectomy with D2 lymph node
dissection.

Experiences and lessons

Necrosis or regenerative epithelium can hinder proper diagnosis of ulcerative
gastric cancer.

Peer review

Interesting and well written case report. No great new news as the approach
to unresolving ulcer is operation. Nice pictures including CT and the pathology
that is very informative.
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