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Abstract

Histopathological results are critical for the diagnosis
and surgical decision regarding gastric cancer. How-
ever, opposite opinions from radiology and pathology
can sometimes affect clinical decisions. The two cases
reported in this article were both highly suspected as
gastric cancer by clinical manifestations and radiologic
findings, although both showed negative results in the
first biopsy examination. One was confirmed as gastric
cancer by the time of the 6™ biopsy, while the other
was still negative even after 8 biopsies. With a definite
pathologic result and the agreement of the patient for
the latter case, both of them finally received surgery.
Postoperative pathological examination revealed find-
ings that were the same as Borrmann type IV gastric
cancer. We believed that duplicate biopsies under ra-
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diologic guidance were necessary for highly suspected
gastric cancer cases in the absence of a definite pathol-
ogy result, and patients should be under close follow-
up. We propose that, if gastric cancer is highly sus-
pected when typical radiology changes of widely diffuse
gastric parietal lesions suffice to exclude lymphoma and
other similar situations, and even in absence of a posi-
tive biopsy result, a diagnostic laparotomy under lapa-
roscopy and even radical gastrectomy may be reason-
ably performed by an experienced gastric cancer center
with the agreement of the patient after being decided
by a multidisciplinary discussion team.

© 2013 Baishideng. All rights reserved.
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Core tip: Histopathological diagnosis is the diagnostic
gold standard of gastric cancer required by medical
ethics and practice guideline. However, cases with re-
peated suspected false negative pathological results
always concern medical practitioners a great deal.
This article might illustrate a possible standard process
for these cases. We propose that, if gastric cancer is
highly suspected when typical radiology changes of
widely diffuse gastric parietal lesions suffice to exclude
lymphoma and other similar situations, and even in
absence of a positive biopsy result, surgery could be
perform with the agreement of the patient after being
decided by a multidisciplinary discussion team.
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INTRODUCTION

Gastric cancer is one of the most common cancers of
the digestive system, and shows the highest morbidity
and mortality among all digestive malignancies in China.
Hatly detection, diagnosis, and treatment are of signifi-
cant importance in improving patient cure rate and 5-year
survival. Gastroscopic biopsy remains one of the primaty
means for the screening of the disease, and at the same
time the gold standard of diagnosis". However, biopsy
accuracy relies on samples obtained from gastrofibers-

copy so much that doctors would be confused when a
pathologic examination showed a negative result incon-
sistent with radiologic findings and other results. Thus,
treatment is often delayed due to medical ethics consid-
erations, which require a definite pathological diagnosis.
Both cases we are reporting in this article were negative
in repeated biopsies but suggested as gastric cancer by
radiologic and gastrofiberscopy examination. We intend
to demonstrate the clinical decisions for similar patients.

CASE REPORT

Case 1

A 50-year-old male presented on May 15, 2009, and was
admitted due to recurrent upper abdominal discomfort
associated with acid reflux, hiccups, and weight loss for

3 mo. Two months previously, it was suggested that he
have an abdominal computed tomography (CT) scan
in another hospital, and an obviously thickened antral
wall was discovered. The CT report considered a dif-
ferential diagnosis of gastric cancer and primary gastric
lymphoma. The patient then had his first gastroscopy
examination. Gastroduodenoscopy did not find any ap-
parent ulcer of the stomach, but did show stenosis of the
antrum and pyloric. The biopsy result was antral mucosal
inflammation. Finally, the patient was treated as gastritis
for 2 mo, but no alleviation of discomfort was achieved.
Thus, he came to our hospital for further treatment and
was suggested to have further examinations after admis-
sion. General blood tests that included alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), tumor marker-
CA125 (CA125), tumor marker-CA19-9 (CA19-9), and
squamous cell carcinoma antigen revealed nothing abnor-
mal. A second abdominal CT scan in our hospital found
circular thickening of the antrum stomach wall and reten-
tion of gastric contents (Figure 1). Possible gastric cancer
was considered. But after a consultation of biopsy slides
of the previous scan, we had the same comments. There-
fore, a second gastroscope biopsy was conducted in our
hospital, only to find chronic inflammation of antral mu-
cosa and local fibrous tissue proliferation, rather than any
malignant cells. Since the patient was highly suspected for
Borrmann type IV gastric cancer by our multidisciplinary
discussion team (MDT), a third biopsy was performed
with endoscopic ultrasound as guidance. We sampled
15 tissue cores by electric biopsy forceps through hol-
ing in the thickening antrum stomach wall. Endoscopic
ultrasonography also supported that the thickening antral
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wall was a typical change of malignant lesions. However,
pathological diagnosis reported chronic inflammation of
the antral mucosa without any atypical cells (Figure 1).
The patient was discharged for another month of contin-
uous gastritis treatment, which failed to bring about any
improvements. One month later, the patient came back
for a fourth gastroscope biopsy, but with immunohis-
tochemical examination this time. As before, the report
showed chronic inflammation of the antral mucosa and
local fibrous tissue proliferation. Immunohistochemistry
results were: suspicious atypical cells with M-CEA (%),
S-100 (-), actin (=), Syn (-), CD117 (-), CD56 (-), glandu-
lar epithelium CK (-), small lymph L.26 (+), CD79a (+),
the LCA (+), CD3 (+), the tissue cells CD68 (+) and
plasma cells CD38 (+). Although there was no definite
pathologic result of gastric cancer, Borrmann type IV
gastric cancer was strongly suspected. Therefore a further
examination of positron emission tomography-CT (PET-
CT) was performed and reported. It showed uneven dif-
fuse thickening of the antrum stomach wall, with antrum
metabolic imaging not supporting this malignant change
and no abnormal metabolic lesions or standard uptake
value (SUV) occurring in the other tissues. Conventional
medical management seemed to be ineffective and the
patient gradually felt worse and worse. On July 29", he
underwent alimentary tract barium meal examination,
and the result indicated it was most probably primary
gastric lymphoma or antrum cancer with submucosal
infiltration, besides eosinophilic gastritis. The patient was
discharged from hospital again because we failed to get a
positive biopsy result supporting the diagnosis of cancer.
On August 30", one month after discharge, he was asked
to have an abdominal CT and gastroscopy examination,
which was the suggestion from the MDT last time. The
sixth gastroscopy biopsy result confirmed it was gastric
antrum signet-ring cell (Figure 1) carcinoma, accompa-
nied with immunohistochemical stain results: signet ring-
like cells CK (+), CEA (+). Abdominal CT examination
reported gastric antrum cancer with perigastric lymph
nodes enlargement. A surgery decision was made soon
after the confirmation.

During laparotomy, we found the antropylorus where
lesions located was thickened, and the perigastric lymph
nodes, especially those of the lesser curvature, were obvi-
ously enlarged from the 0.5 to 2.5 cm. In addition, mul-
tiple metastatic nodules were detected on the omentum.
There were no findings of metastasis to other organs
within the abdominal cavity and no dissemination of the
peritoneum was observed. Radical distal gastrectomy (D2
lymphadenectomy) was therefore performed. Postopera-
tive pathological examination showed that gastric pootly
differentiated adenocarcinoma infiltrated the whole
gastric wall, and with myenteric nerve invasion (Figure
1) and lymph nodes metastasis (12/27). The patient was
finally diagnosed as having antrum signet ring cell carci-
noma (I3N2MO, IIB period, Borrmann type IV). Eight
courses of postoperative adjuvant chemotherapy treat-
ment followed by the XELOX plan were initiated since
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Figure 1 Computerized tomography and pathological findings. A: Diffuse thickened antral detected by computerized tomography (CT) scan; B: Repeated false
negative slides without cancer cells detected for the previous 5 biopsies [hematoxylin-eosin (HE) stain, x 40]; C: Positive slide with cancer cells observed by the 6"
biopsy (HE stain, x 100); D: Postoperative slide with cancer cells observed, many signet ring-like cells can be observed in the upper-right quadrant of the slide (HE
stain, x 200); E: Diffuse thickened fundic and gastric body detected by CT scan; F: Repeated false negative slides without cancer cells detected for 8 biopsies (HE
stain, x 40); G: Postoperative slide with cancer cells observed and the whole gastric wall infiltrated (HE stain, x 100); H: Fibrosis stomach wall, scattered or small focal
distributed signet ring-like cells could be observed (HE stain, x 200).

the fourth week after surgery. Our follow-up data show Case 2
that the patient is still alive. A 52-year-old female had been suffering from abdominal
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dull pain with intermittent melena and weight loss for
11 mo, and her medical history showed nothing special.
Before she came to us, she had been in a local hospital
three times for the same complain, and received five
gastrofiberscopy examinations with biopsies, since the
doctors strongly suspected she had gastric cancer. Un-
fortunately, every biopsy result remained negative, as
did the upper gastrointestinal barium meal examination.
The barium meal examination regarded it as gastritis
due to the imaging findings: a thick mess of the gastric
body mucosa folds was detected but no signs of niche
or filling defect, gastric motility and tension were well,
and barium could go through the pyloric canal smoothly.
However, views of the gastrofiberscopy reports were
unified: hypertrophy of gastric body mucosal folds; gas-
tric cancer, and duodenal ulcers was considered. Due to
the previous ineffective medical management and being
unqualified for any further examination or treatment at
the local hospital, the patient was referred to our hospital.
General blood tests, including tumor markers AFP, CEA,
CA125, CA19-9 and squamous cell carcinoma antigen,
were performed after admission, which all showed results
within the normal ranges. Gastric endoscopic ultraso-
nography reported a differential diagnosis of adenoma
and lymphoma due to the thickened stomach wall of the
fundus and gastric body. The patient was suggested to
have a sixth biopsy. Under a gastroduodenoscopy, this
time in our hospital, we found the gastric mucosa had
obvious congestion, edema, was stiff, and the gastric
folds were thicker and harder than normal. A biopsy was
then performed. Pathological findings showed that no
adenocarcinoma was found with hematoxylin-eosin stain,
a small amount of abnormal glands were noticed under
cytokeratin immunohistochemical stain, M-CEA (), and
a particularly high positive rate of Ki-67 was not seen in
the samples. Pathology failed to diagnose the cancer. An
abdominal CT examination revealed a diffusely thickened
and stiff stomach wall of the gastric fundus and body, a
fixed stomach shape, obvious changes to the mucosa of
the thickened stomach wall during the contrast enhanced
phase, and a number of enlarged lymph nodes in the
lesser curvature and retroperitoneal area (Figure 1). The
CT report stated possible lymphoma. However, gastric
cancer was highly suspected according to our experience
and the patient’s clinical manifestation. A seventh deep
layer biopsy was therefore carried out, but only to disap-
pointingly show a negative result again. After delibera-
tion by the MDT, including experts from departments
of imaging, ultrasound diagnosis, pathology, surgery, and
internal medicine, we insisted it to be Borrmann type IV
stomach adenocarcinoma that showed hypertrophic gas-
tric lesions, and that conventional biopsy methods would
always display a low positive rate. We decided to take en-
doscopic ultrasound guided fine-needle aspiration for the
cighth biopsy. We made two punctures deep into the sub-
mucosa and muscularis at the stomach wall of the lower
segment of the gastric body for samples where the endo-
scopic ultrasound showed disappearing gastric structure.
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Unfortunately, our pathologist told us that cancer cells
were still not detected in the samples, only normal gastric
mucosa epithelium and some lamina propria glands. A
liquid-based cytology test was also negative (Figure 1).
However, according to our experience, Borrmann type
IV stomach cancer was strongly suspected and surgery
was recommended after an MDT discussion. Naturally,
the patient refused to have surgery without a definite
histological diagnosis. So a PET-CT examination was fol-
lowed. It reported that the stomach wall of the gastric
fundus and body wete obvious thickened to a maximum
of 1.5 cm. Abnormal 18F—ﬂuorodeoxyglucose (ISF—FDG)
uptake was also observed, with a maximum SUV of ap-
proximately 3.1. The thickened gastric wall and slightly
active metabolic imaging indicated the possibility of
pootly differentiated adenocarcinoma. Considering that
the patient’s clinical symptoms were aggravating, surgery
was again recommended, and she agreed to undergo sur-
gery and a laparotomy was performed.

During the laparotomy, we found the stomach wall
was thickened overall and the tumor, as large as 14 cm X
9 cm, had invaded the serosa, accompanied by the en-
largement of the perigastric lymph nodes. The center of
the transverse colon, omentum, the spleen, and partial
left adrenal were all invaded. Enlarged retroperitoneal
lymph nodes were palpable. Adhesion or ascites was not
detected, and there were no findings of metastasis to the
rest organs in the abdominal cavity. So we decided to per-
form gastric cancer extended radical mastectomy (radi-
cal total gastrectomy, splenectomy, partial resection of
the left adrenal, D2 lymphadenectomy, and Roux-en-Y
esophagojejunostomy). Postoperative pathological exami-
nation showed that the stomach wall tissue was fibrotic
with small focal distributed signet ring-like cells (Figure 1),
CK (+), M-CEA (+), CK20 multifocal (+), pootly dif-
ferentiated adenocarcinoma infiltrated the whole stomach
wall, no cancer cells were found in the Splenic tissue,
transverse colon, surgical margins or omentum, lymph
nodes metastasis (0/32). She was diagnosed with gastric
signet ring cell carcinoma (T4aNOMO, I B stage, Bor-
rmann type V). As with the former case, the patient was
suggested to receive postoperative adjuvant chemothera-
py treatment, and is still alive.

DISCUSSION

Histopathological diagnosis is the diagnostic gold stan-

dard, as well as the treatment basis of gastric cancer due
to its high specificity and negative predictive value™”,
Since a definite preoperative pathological result is re-
quired by medical ethics and practice guidelines, we could
not carelessly make clinical decisions only according to
our experience. But it is definite that there no test meth-
ods that can be 100% confirmed for a diagnosis. Thus,
when the biopsy results didn’t agree with the patient’s

clinical manifestations and other examination results
(such as CT, endoscopic ultrasound, PET-CT, ez., in our

article), both patients were suggested to have repeated
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Table 1 Gastroscope statistics from the database of the First Affiliated Hospital » (%)

Items Total F() 1% (+) 1% F () 2 (+) 2 F()=>3 (+)=3
Borrmann IV 194 21 (10.8) 173 (89.2) 10 (5.2) 11 (5.7) 6(3.1) 41)
Early type 165 11 (6.7) 154 (93.3) 1(0.6) 10 (6.1) 0(0.0) 1(0.6)
Other types 1388 4(03) 1384 (99.7) 0(0.0) 4(03) 0 (0.0) 0 (0.0)
Total 1747 36 (2.1) 1711 (97.9) 11 (0.6) 25 (1.4) 6(0.3) 5 (0.3)

F (-) 1" False negative diagnosis of the 1" biopsy; (+) 1*: True positive diagnosis of the 1" biopsy; 2" The 2™ biopsy; = 3:

More than 3 times of biopsies.

gastroscopic biopsies to create a proper medical plan for
MDT discussion.

Even as the only diagnostic gold standard for gastric
cancet, gastroscopy biopsies still have a certain percentage
of false negative (positive) rates. A prospective study on
1331 cases by Tatsuta ez al? reported a false negative rate
of 3.7% and a false-positive rate of 0.6% for gastroscopy
biopsies. The data derived from a statistics of the patients’
postoperative pathology, autopsy and clinical follow-up
etc. According to the study, early gastric cancer, Bor-
rmann type IV gastric cancer, and leiomyosarcoma were
the main causes of false negative cases, and the false posi-
tive situations were all caused by active ulcer. Therefore,
if the biopsy outcomes were suspected to be false nega-
tive (positive), repeated examinations for confirmed diag-
nosis are necessary. That was why we were so hesitated to
make surgery decisions without a pathological diagnosis
for both cases. However, at the same time, we were very
anxious that the increasing number of biopsies would
naturally increase the risk of bleeding at the biopsy site,
rather than improve accuracy. A study by Choi e al” thus
recommended 3-4 biopsies from visible tissue through
endoscopy to make a correct pathologic diagnosis. When
6 or more biopsy specimens were obtained, diagnostic
accuracy would reach 100%. But they also admitted the
special difficulty for Borrmann type IV gastric cancer and
insisted that if the negative results were accompanied
with a malignant impression under endoscopic examina-
tion, a re-biopsy should be performed with careful target-
ing, which were the measures we performed in the cases
reported. Similarly, statistics from the database of our
hospital, including 1747 gastric cancer patients (Table 1),
revealed a general false negative rate of 2.1% for the ini-
tial pathological diagnosis, but a second biopsy followed
by multiple and deep sampling could mostly bring a defi-
nite outcome. However, we found it difficult to have a
positive result, even with careful targeting, if the second
biopsy was still negative. Among the false negative cases,
Borrmann type IV gastric cancer covered the highest false
negative rate, and the cases we reported were the most
notable two. Borrmann type IV gastric cancer often calls
for several biopsies before a confirmatory diagnosis, due
to its peculiar biological properties in which a submucosal
spread of malignant cells is present without a mucosal le-
sion. Malignant cells could not be obtained by subsequent
repeated endoscopic biopsy. However, repeated biopsies
with the guide of CT and ultrasound might increase the
accuracyW]. Ahn et al¥ insisted that if cases were strongly
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suspected malignant prior to surgery, and surgery is be-
ing considered, endoscopic stomach mucosal resection
should be recommended despite any development of
stomach perforation or complications. In fact, the risk
and uselessness of repeated biopsies were our inevitable
concern. Thus, further noninvasive measures, though not
the gold standard but of great importance, were under
consideration for diagnosis. Upper gastrointestinal imag-
ing, especially for the double contrast barium-air test, is
one of the most commonly-used methods for the diag-
nosis of gastric cancer. Park ez al” even pointed out that
upper gastrointestinal imaging was supetior to gastrofi-
berscopy for the diagnosis and localization of Borrmann
type IV gastric cancer. Practically, alimentary tract barium
meals were suggested in case 1 and the result supported
this point. But most doctors would hardly be persuaded
by this, especially when it is controversial in comparison
to other, more credible, results (such as pathology and
CT). In addition, PET-CT was suggested and performed
in both patients. However, the use of PET-CT in the di-
agnosis of gastric cancer and evaluation of lymph nodes
metastasis is still controversial”. The reported diagnosis
accuracy varies from 60% to 95% in different studies"”"”.
For cases in which ordinary CT did not prompt a diagno-
sis of gastric cancer, we could not carelessly make a di-
agnosis of cancer simply according to the high gastroin-
testinal "F-FDG uptakem’lsj. Since such situations could
also happen in normal physiological conditions, gastritis
as well as stomach ulcers could also show false positive
results. Furthermore, being related to the rich mucin con-
tent, Borrmann type IV gastric cancer is often associated
with a false negative result. It should be distinguished
from mucinous adenocarcinoma, signet ring cell carci-
noma, and pootly differentiated adenocarcinoma that are
also low in FDG uptakep’m. The two cases we reported
also suggest the limitations of PET-CT in the diagnosis
of Borrmann type IV gastric cancer. Case 1 was with a
false negative result, though the result of case 2 proved
to be true postoperative. However, interfering by the CT
report of possible lymphoma and the negative pathologic
results, even the MD'T felt the decision was tough.
Actually, reasonable treatments determined by a
pathologic result were a real concern of doctors, and
the reason for the repeated biopsies. Borrmann type IV
gastric cancer usually shows an extensive diffuse thick-
ened stomach wall through a CT scan, but so do stomach
sarcoma, gastrointestinal stromal tumors, hiatal hernia,
gastric lymphoma, benign gastric ulcer, benign tumor, and
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gastritis. Combined medical methods such as endoscopic
ultrasound, and upper gastrointestinal contrast, would
make it easier for the differentiation of most of the dis-
eases mentioned, although gastric lymphoma was the one
we mainly concerned about. Since gastric lymphoma also
originated from the submucosa, it would firstly invade and
grow with a wide lesion. Therefore, gastric lymphomas
often have false negative biopsy results, and are also dif-
ficult to differentiate from gastric cancer through CT and
endoscopic ultrasound. The differential diagnosis of gas-
tric cancer from primary gastric lymphoma is especially
important, since gastric cancer mainly depends on surgical
treatment combined with radiotherapy and chemotherapy
as a supplement at present. However, it is not the first
choice for primary gastric lymphoma. Patients of mucosa
associated lymphoid tissue lymphoma could mostly be
cured simply by Helicobacter pylori (H. pylori) eradication, lo-
cal radiotherapy, or chemotherapym. For invasive gastric
lymphomas, such as the diffuse large B-cell lymphoma
patients, if they were at an early stage, chemotherapy
combined with local radiotherapy would be suggested
instead of surgical treatment. Patients’ life quality would
be improved during the course of treatment!”. Surgical
therapy would be suggested only when meeting with the
failure of gastric retention treatment, focal lesion, or un-
controllable complications such as serious perforation and
bleedingm]. Therefore, both patients of our reported cas-
es, with imaging findings of diffuse gastric wall thicken-
ing, were suggested to have immunohistochemistry tests
at the same time as the biopsy, so that we could make a
conclusion according to the immunohistochemistry re-
sult and the specific lymphoma phenotype!”. "F-FDG
PET-CT also played an important role in the differentia-
tion and diagnosis of gastric lymphoma, but it is more
valuable for a therapeutic evaluation”, while CT and
endoscopic ultrasonography were superior in evaluating
gastric lesions and lymph node status ' and promising a
more accurate guide for the biopsy. Fan ¢ /™) concluded
that gastric cancer lesions often covered less than 50% of
the stomach wall under a CT scan, but usually more than
75% if it were gastric lymphoma. Furthermore, enlarged
perigastric lymph nodes tend to be in one area, but for
gastric lymphoma there would be multiple enlarged ar-
eas. Interesting, they pointed out that this might indicate
a diagnosis of lymphoma if it were associated with the
enlargement of the retroperitoneal lymph nodes infe-
tior renal hilus™. However, it seemed unsuitable for our
cases. Needless to say, a confirmed diagnosis of gastric
lymphoma also depends on the biopsy results. But similar
findings under gastrofiberscopy of superficial ulcets or
protuberant submucosal mess in the stomach often lead
to a misdiagnosis of adenocarcinoma or benign ulcers.
According to a study by Guzicka-Kazimierczak e al”,
endoscopic ultrasound-guided biopsies, multiple biopsies,
and H. pylori tests would contribute to a diagnosis. How-
ever, it seemed not helpful for our cases either.

The two difficult cases we reported were both highly
suspected as Borrmann type IV gastric cancer by the
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MDT preoperative, but cancer cells could not be de-
tected in early biopsies. A confirmed diagnosis of cancer
was mainly as a result of the deterioration of the clinical
course. Since, for case 1, the patient was finally pathologi-
cally diagnosed as having cancer only in after the sixth
biopsy after more than 6 mo from admittance, while the
case 2 patient had to undergo surgery to find the truth,
because her clinical symptoms were aggravating,

In conclusion, a definite preoperative pathological di-
agnosis of Borrmann type IV gastric cancer is difficult in
many cases due to its characteristic submucosa originated
development process. Repeated endoscopic biopsies and
deep biopsy guided by CT and endoscopic ultrasonog-
raphy that reaches the proper area of the stomach may
be necessary. Compared with histopathology radiology
(such as CT, PET-CT, upper gastrointestinal imaging),
ultrasonography, and endoscopy are not the diagnostic
gold standard for gastric cancer, and diagnostic value can
not be ignored. Especially when cancer cells could not
be detected despite repeated biopsies, the results of the
methods mentioned above should be considered together
with the clinical manifestations of patients. For those with
radiology performance of widely diffuse lesions of the
stomach wall, it may be highly characterized by Borrmann
type IV gastric cancer. But surgery decisions should be
carefully made in case of primary gastric lymphoma,
which might benefit more from a non-surgical treatment
method. We propose that, if gastric lymphoma could be
excluded for such cases, even in the absence of any posi-
tive biopsy results supporting the diagnosis of gastric can-
cer, a diagnostic laparotomy and even radical gastrectomy
may be reasonably performed by an experienced gastric
cancer center with the agreement of the patient after be-
ing decided by a multidisciplinary discussion team.
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