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19.1 Case1l

An 80-year-old male was referred for further
management of a gastric lesion diagnosed on
evaluation of iron deficiency anemia. Physical
examination was unremarkable. OGD showed a
OIla lesion at the antrum lesser curve extending
to the incisura with two focal ulceration seen
raising possibility of deeper invasion. ESD was
performed and histology showed gastric adeno-
carcinoma with superficial submucosal invasion
that was within the expanded criteria.

Diagnosis: Gastric adenocarcinoma with
superficial submucosal invasion within expanded
criteria.

Discussion: The presence of early gastric can-
cer is first suspected on WLE by the presence of
an irregular color or surface pattern. The NBI
diagnosis of early gastric cancer is made based
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on the presence of a demarcation line in combi-
nation with irregular microsurface or microvas-
cular pattern [1, 2]. This patient has a lesion in
the antrum lesser curve that extends to the inci-
sura. It is characterized by a red mucosa with
subtle elevation and central depression. This is
readily appreciated when compared to the sur-
rounding gastric mucosa. NBI reveals the pres-
ence of a demarcation line as well as abnormal
microsurface pattern and loss of microvascular
pattern which is consistent with early gastric can-
cer. Surveillance OGD following ESD reveals
mucosal healing on WLE and NBI.

Fig. 19.1a WLE of gastric lesion
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Fig.19.1b NBI view Fig. 19.1c NBI with zoom

Fig. 19.1f WLE view of surveillance endoscopy after Fig. 19.1g NBI view of surveillance endoscopy after
ESD ESD
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19.2 Case2

A 77-year-old female was referred for further
management of a gastric lesion diagnosed on
evaluation of pernicious anemia. Physical
examination was unremarkable. OGD showed a
2 cm prepyloric OIla lesion extending to the
pyloric ring but not involving the duodenum.
NBI imaging revealed white opaque substance
(WOS) and relatively regular microsurface pat-
tern in remaining mucosa. Platelet count was
83,000.

ESD was performed. Histology of resected
specimen was gastric high-grade dysplasia in
background of intestinal metaplasia.

Diagnosis: Gastric prepyloric high-grade
dysplasia

Discussion: Pernicious anemia is associated
with an increased risk of gastric carcinoma and
gastric carcinoid tumors [3]. Magnification
endoscopy enables assessment of the microsur-
face (MS) pattern of the gastric mucosa. NBI
with magnification enables assessment of the
mucosal microvasculature (MV), which is
composed of the subepithelial capillary network
(SECN) and collecting venules (CVs). However,
in Olla gastric lesions the MV pattern may be
obscured by WOS [4]. This is evident in this
patient who has a WOS deposits with an irregu-
lar distribution. WOS correlates with lipid
deposits seen on histological specimens after oil
red O staining [5]. WOS may be seen in gastric
adenoma and carcinoma though more recent
studies have described their presence in gastric

intestinal metaplasia as well [6]. The presence
and distribution of WOS sign may be used as an
adjunctive feature in differentiating adenoma
(regular, in line with SECN) from carcinoma
(irregular) [4].

Fig. 19.2a Prepyloric lesion demonstrating WOS pattern
on WLE

Fig. 19.2b WOS pattern seen on WLE with zoom
magnification
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Fig. 19.2c WOS pattern seen on NBI with zoom
magnification

Fig. 19.2d Demarcation of margins for ESD

Fig. 19.2e Gastric varix

19.3 Case3

A 67-year-old male underwent OGD for severe
iron and vitamin B12 deficiency anemia (Hb 3.4 g/
dL). He had a partial gastrectomy with gastrojeju-
nostomy for peptic ulcer bleeding 40 years ago.

OGD showed two gastric nodules (0Is) in
the remnant stomach close to the anastomosis.
Endoscopic mucosal resection was performed for
both nodules. Histology for both nodules revealed
intramucosal adenocarcinoma in a hyperplastic
polyp.

Diagnosis: Intramucosal adenocarcinoma in
hyperplastic polyps in remnant stomach

Discussion: Gastric carcinoma may develop in
the remnant stomach several decades after distal gas-
trectomy for benign disease [7]. Malignant transfor-
mation in gastric hyperplastic polyps is uncommon
but is more likely in large polyps more than 2 cm.
The presence of malignant transformation may be
identified on magnifying NBI by changes in the fine
mucosal structures (FMS). A reduction in the FMS
(known as micrification) compared to the surround-
ing reference FMS is indicative of the presence of
neoplasia in hyperplastic polyps [8].

ESD in early gastric cancer in the remnant
stomach is technically challenging with higher
complication rates due to the limited space for
manipulation and the presence of staples and
severe fibrosis along the anastomosis and suture
line. The rate of perforation for ESD is higher in
the remnant stomach especially at the anasto-
motic site [9, 10].

Fig. 19.3a Gastric polyps in remnant stomach
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Fig. 19.3d Retroflexed view with WLE

Fig. 19.3g Retroflexed view with WLE zoom
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Fig. 19.3i Close up view

19.4 Case4

A 75-year-old female underwent OGD for unex-
plained weight loss. It showed a sessile polyp in
the gastric body that was resected. Histology was
consistent with a gastric hyperplastic polyp.

Diagnosis: Gastric hyperplastic polyp

Discussion: WLE examination reveals a red
polypoid lesion with a smooth surface. NBI
examination reveals that this polyp has a regular
MV and MS (villous) pattern [11]. Malignant
transformation is uncommon in gastric hyper-
plastic polyps. In this patient, there is no evidence
of any white opaque substance or micrification
within the polyp. This is consistent with the
benign histology and absence of malignant trans-
formation [8].

Fig. 19.4c NBI with zoom gastric polyp
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19.5 Case5

A 56-year-old female underwent gastroscopy for
iron and vitamin B12 deficiency anemia. Her
intrinsic factor antibody was positive. OGD
showed gastric atrophy which was clearly evi-
dent even on white light endoscopy.

Diagnosis: Pernicious anemia with gastric
atrophy

Discussion: Pernicious anemia and gastric
atrophy are associated with an increased risk of
gastric carcinoma [3, 12]. Careful examination
on white light endoscopy is crucial as the recog-
nition of gastric atrophy, would prompt a more
careful survey for the possible presence of early
gastric cancers.

While gastric atrophy is a histological diagno-
sis, its presence may be predicted by endoscopic
features [13]. These would include mucosal dis-
coloration, prominent submucosal vascular pat-
tern due to mucosal thinning, uneven surfaces,
and disappearance of folds.

In this patient, the mucosal thinning exposes
the underlying submucosal vascular pattern. NBI
with optical zoom further characterizes the
marked atrophy in the gastric mucosa. The col-
lecting venules are very prominent but the
honeycomb-like subepithelial capillary network
pattern can hardly be identified. Neither marginal
crypt epithelium nor crypt opening can be identi-
fied in the atrophic mucosa. These findings are
consistent with gastric atrophy.

Fig. 19.5a WLE gastric atrophy at antrum

Fig. 19.5b WLE gastric atrophy at fundus

Fig. 19.5¢ WLE gastric atrophy at fundus close-up view

Fig. 19.5d NBI gastric atrophy
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Fig. 19.5e NBI with zoom gastric atrophy

19.6 Case6

An 81-year-old female was referred for further
evaluation of intermittent epigastric pain. A diag-
nostic OGD was performed. OGD showed a Olla
lesion with ulceration extending across the poste-
rior wall of the body to the antrum and incisura.

Diagnosis: Gastric cancer

Discussion: The presence of early gastric can-
cer may be suspected on WLE by the presence of
an irregular color or surface pattern. The diagno-
sis of early gastric cancer may be made on NBI
by the presence of a demarcation line in combi-
nation with irregular microsurface and microvas-
cular pattern [1, 2]. This patient has a lesion in
the posterior wall of the gastric body which is dif-
ferent in color to the surrounding mucosa and
demonstrates superficial elevation. NBI evalua-
tion reveals the presence of a demarcation line
and loss of microvascular pattern which, once
recognized on NBI, may also be appreciated on
WLE as well.

Fig. 19.6b WLE close-up view of gastric lesion

Fig. 19.6c NBI close-up view of gastric lesion
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Fig. 19.6d NBI with zoom view of demarcation line and
IMVP

Fig. 19.6g NBI with zoom

Fig. 19.6e NBI with zoom view of demarcation line and
IMVP

Fig. 19.6f NBI with zoom view of demarcation line and
IMVP

Fig. 19.6h Corresponding area in WLE with zoom

19.7 Case?7

A 72-year-old patient underwent OGD for
abdominal pain. A previous OGD performed in
another country had revealed a H. pylori gastric
ulcer which had been treated with eradication
therapy.

Diagnosis: Healed gastric ulcer with intestinal
metaplasia

Discussion: The identification of a gastric
ulcer on OGD raises the possibility of a benign
peptic ulcer, malignant ulcer or peptic change
within an early gastric cancer. Hence, careful
examination is needed to clarify the findings as
biopsies may not always be representative. In this
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patient, WLE examination reveals abnormal red
mucosa in the incisura at the site of the previous
gastric ulcer which raises concerns of a sinister
diagnosis. However, NBI examination reveals a
regular MS, MV pattern and there is no demarca-
tion line. These findings are consistent with gas-
tritis rather than cancer. In addition, light blue
crests are seen indicating the presence of intesti-
nal metaplasia.

Fig. 19.7b WLE close up view of incisura

Fig. 19.7d NBI with zoom view of incisura showing
light blue crests

Fig. 19.7e NBI view of antrum



19 Case Atlas and lllustrations: Upper Gl

175

19.8 Case8

A T7-year-old male was referred for further manage-
ment of a gastric lesion in the proximal stomach that
was diagnosed on endoscopic surveillance for gas-
tric intestinal metaplasia. Biopsies showed gastric
low-grade dysplasia. Repeat endoscopy in our unit
revealed the presence of a Ollc lesion in the proxi-
mal stomach. Unfortunately the lesion had been tat-
tooed which obscured the borders of the lesion and
the MS and MV pattern on NBI. Furthermore, the
lesion could not be raised, and hence, endoscopic
resection could not be performed.

Diagnosis: Tattoo precludes definitive charac-
terization

Discussion: Extensive biopsies, partial endo-
scopic removal, and tattooing of lesions that are
otherwise amenable to endoscopic resection
should be avoided [14]. These maneuvers lead to
submucosal fibrosis which makes subsequent
ESD technically challenging while increasing the
risk of perforation during ESD [15]. The pres-
ence of fibrosis is indicated by poor lifting after
submucosal injection [16]. The need for tattooing
can largely be avoided with adequate photo-
documentation of the lesion. Endoscopic tattoo-
ing, if needed to guide subsequent surgery, should
be placed away from the lesion.

24/02/2014
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Fig. 19.8 (a and b) Lesion with tatoo
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19.9 Case9

A 63-year-old female presented with vomiting,
weight loss, leg edema, and serum hypoalbumin-
emia (serum albumin 20 g/L). She was referred for
further evaluation of suspected linitis plastica on
index endoscopy. OGD showed markedly thickened
gastric mucosal folds with adherent mucoid secre-
tion (gastric pH 7) primarily affecting the proximal
stomach with relative sparing of the antrum.

Diagnosis: Menetrier’s Disease

Discussion: Menetrier’s Disease is a rare
protein-losing gastropathy characterized by hyper-
proliferative gastric foveolar epithelium. It is
caused by dysregulated epidermal growth factor
receptor signaling that leads to expansion of sur-
face mucous cells in the body and fundus of the
stomach [17]. The presenting symptoms include
epigastric pain, vomiting, generalized edema, and
hypoalbuminemia [18]. Endoscopy demonstrates
enlargement of gastric folds which is usually con-
fined to the oxyntic mucosa (body and fundus).
Sparing of the antrum is typical but not invariable
[19]. Diagnosis is confirmed by biopsies showing
marked foveolar hyperplasia and glandular atro-
phy and a paucity of inflammatory infiltrates. The
demonstration of glandular atrophy may require
full-thickness mucosal biopsies. The differential
diagnoses would include polyps and polyposis syn-
dromes. These are differentiated from Menetrier’s
Disease by family history, extra-gastric manifesta-
tions, genetic testing, endoscopic appearance, and
histological presentation. Juvenile polyposis syn-
drome (JPS) patients may have colonic polyps or a
family history of JPS. Cronkhite—Canada syndrome
may have characteristic hyperpigmentation, hair
and nail changes in addition to multiple hamarto-
matous polyps throughout the gastrointestinal tract
[19]. Other differential diagnoses to consider would
include lymphoma, gastric carcinoma, gastrointes-
tinal stromal tumors (GIST), tuberculosis, or other
infiltrative disease [17]. CMV associated forms of
Menetrier’s Disease have been described [20, 21].
Cetuximab, a monoclonal antibody to the epider-
mal growth factor receptor, has been reported to be
an effective treatment for Menetrier’s Disease [22].
There have also been reports of remission with H.
pylori eradication.

Fig. 19.9a Prominent folds in proximal stomach with
mucoid secretions

Fig. 19.9b Antrum is relatively normal

Fig. 19.9¢

Appearance on NBI
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