Real-time in vivo histologic examination using
a probe-based endocytoscopy system for differ-

entiating duodenal polyps

Fig.1 Conventional white-light endoscopy in
a 57-year-old-man with mild dyspeptic symp-
toms and occasional heartburn. There is a large
polypoid lesion in the deeper part of the duo-
denum.

Endocytoscopy is an emerging endoscopic
imaging modality enabling real-time in
vivo visualization of the superficial muco-
sal layer at a magnification up to 1400-
fold. This allows analyzing ultrastructural
features of a tissue, including the arrange-
ment and density of cells, the nucleus-to-
cytoplasm ratio, and the microvascular
network [1]. Endocytoscopy is based on

the principle of contact light microscopy
and requires prestaining of the mucosa
with either methylene blue or toluidine
blue. Previous studies have shown the po-
tential of endocytoscopy for in vivo diag-
nosis of esophageal squamous cell carci-
noma, celiac disease, and colonic polyps.
Moreover, recent data suggest the poten-
tial of endocytoscopy to differentiate be-
tween individual mucosal inflammatory
cells during endoscopy [2-4].

Here, we present the case of a 57-year-old-
man, who presented at our outpatient clin-
ic with mild dyspeptic symptoms and oc-
casional heartburn. Physical examination,
medical history, and routine laboratory in-
vestigations were unremarkable. Esopha-
gogastroduodenoscopy (EGD) showed an
8-mm polypoid lesion in the deeper part
of the duodenum (© Fig.1). After with-
drawal of the endoscope (GIF Q160; Olym-
pus, Tokyo, Japan) we attached a clear cap
to the distal end of the scope. After thor-
ough washing of the mucosa with water,
targeted chromoendoscopy was used to
apply 1% methylene blue over the pol-
ypoid lesion. To allow good differentiation
of mucosal cells, the stain was left in situ for
3 minutes, followed by repeat washing of
the mucosa with water. Then a probe-
based endocytoscopy system (XECG-300,

Fig.2 Probe-based endocytoscopy showing polypoid duodenal mucosa with elongated glands and
villi, and a slightly serrated appearance. Note the small roundish nuclei, although malignancy was not
suspected.
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Olympus, Tokyo, Japan) was introduced
through the working channel of the endo-
scope until the top of the endocytoscope
touched the polyp’s surface to ensure in
vivo tissue imaging. The polypoid duode-
nal mucosa showed elongation of glands
and villi and a slightly serrated appear-
ance. In addition, we observed several
small, roundish nuclei, but these were not
indicative of malignancy (© Fig.2). The
polyp was resected by snare polypectomy
and the in vivo diagnosis of hyperplastic
regenerative polyp was confirmed on his-
topathological analysis, which showed
hyperplastic epithelium, elongated glands,
incomplete gastric metaplasia of the sur-
face epithelium, increase in the number of
capillaries, and apical fibrosis (mostly due
to healing of a prior lesion). A few hyper-
plastic Brunner’s glands were present in
the lower half of the lesion and extending
towards the surface, thereby further en-
hancing the polypoid aspect of the lesion
(© Fig.3).

Our case is of interest for several reasons.
First, this is the first time an in vivo optical
biopsy technique has been used for char-
acterization of a duodenal polyp. Endocy-
toscopy readily identified mucosal altera-
tions typical of a hyperplastic regenera-
tive duodenal polyp. Second, several types
of polyps can occur in the duodenum, in-
cluding non-neoplastic (e.g., ectopic gas-
tric mucosa, inflammatory polyps, Brun-
ner’s gland hyperplasia) and neoplastic
(e.g., adenoma, gastrointestinal stromal
tumor) polyps. The reported frequency of
occurrence of hyperplastic duodenal
polyps is very low. To the best of our
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Fig.3 Histopathologic section showing hyper-
plastic epithelium, elongated glands,incomplete
gastric metaplasia of the surface epithelium,
increase in the number of capillaries, and apical
fibrosis due principally to healing of a previous
lesion. The hyperplastic Brunner’s glands in the
lower half of the lesion are extending towards
the surface, further enhancing the polypoid
aspect of the lesion.
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knowledge only three cases have been re-
ported [5]. Hyperplastic duodenal polyps
mostly occur in the setting of ectopic gas-
tric mucosa and may be associated with
colonization of Helicobacter pylori. In ad-
dition, we provide a detailed description
of the technical procedure, which may as-
sist further use of the technique. Third,
our report adds to the growing literature
on the use of advanced endoscopic meth-
ods for small-bowel imaging. Lastly, we
have shown that in vivo imaging using en-
docytoscopy is relatively easy to carry out
during an endoscopic examination, with
immediate access to “histological” find-
ings, which may allow clinical decisions
to made with minimal time delay.
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