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Abstract

BACKGROUND

The endocytoscope with ultra-high magnification (x520) allows us to observe the
cellular structure of the colon epithelium during colonoscopy, known as virtual
histopathology. We hypothesized that the endocytoscope could directly observe
colorectal histopathological specimens and store them as endocyto-pathological images
by the endoscopists without a microscope, potentially saving the burden on

histopathologists.

AIM
To assess the feasibility of endocyto-pathological images taken by an endoscopist as

adequate materials for histopathological diagnosis.

METHODS

Three gastrointestinal pathologists were invited and asked to diagnose 40 cases of
endocyto-pathological images of colorectal specimens. Each case contained seven
endocyto-pathological images taken by an endoscopist, consisting of one loupe image,

three low-magnification images, and three ultra-high magnification images. The




participants chose hyperplastic polyp or low-grade adenoma for 20 cases of endocyto-
pathological images (10 hyperplastic polyps, and 10 Low-grade adenomas in
conventional histopathology) in study 1 and high-grade adenoma/shallow invasive
cancer or deep invasive cancer for 20 cases (10 tumor in situ (Tis)/Tla and 10 T1b) in
study 2. We investigated the agreement between the histopathological diagnosis using

the endocyto-pathological images and conventional histopathological diagnosis.

RESULTS

Agreement between the endocyto-pathological and conventional histopathological
diagnosis by the three gastrointestinal pathologists was 100% (95% confidence interval:
94.0%-100%) in studies 1 and 2. The interobserver agreement among the three

gastrointestinal pathologists was 100%, and the k coefficient was 1.00 in both studies.

CONCLUSION
Endocyto-pathological images were adequate and reliable materials for

histopathological diagnosis.
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Core Tip: The endocytoscope allows us to observe the histological structure of the colon
epithelium, but it is a virtual histopathology. We directly observed pathological
specimens by the endocytoscope and evaluated the practical usefulness of endocyto-

pathology in this pilot study.

INTRODUCTION




The endocytoscope, which was launched in early 2018 by Olympus Medical Systems
Corporation (Tokyo, Japan), can provide ultra-high magnification (x520) images in real
time during colonoscopy. The endocytoscopy allows us to observe the cellular structure
of the colorectal lesions, known as virtual histopathology and has provided high
diagnostic performance in estimating their histopathology.l'5! There is growing
evidence that the diagnostic accuracy of endocytoscopy with computer-aided diagnosis
(CAD) was greater than that of non-expert and comparable to expert endoscopists. [6-12]

Based on the background of the shortage of histopathologists, we have explored a
new application of endocytoscope for histopathological diagnosis of colorectal lesions.
131 We hypothesized that the endocytoscope could directly observe colorectal
histopathological specimens and store them as endocyto-pathological images by the
endoscopists themselves without a microscope. The endocyto-pathological images
taken by endoscopists can be stored in the same system as the endoscopic images so
that both images can be obtained as needed, making it possible to hold
clinicopathological conferences efficiently even in countries with a few pathologists.
Furthermore, a combination of endocyto-pathological images and the CAD system may
lead to saving the burden of histopathologists in the future.

This pilot study aimed to assess the feasibility of endocyto-pathological images taken

by an endoscopist as adequate materials for histopathological diagnosis.

MATERIALS AND METHODS

Endocyto-pathological images

First, each specimen was placed horizontally in a white container filled with water to
control the diffuse reflection of the scope light. An endoscopist (FI) took the ultra-
magnifying images of the specimens (endocyto-pathological images) with the right
hand firmly fixed by touching the edge of the container and holding the tip of the scope
using a penhold grip (Figure 1). This method helps bring high-quality endocyto-

pathological images into focus. Seven endocyto-pathological images were obtained for




each case (one loupe image, three low-magnification images, and three ultra-high

magnification images) (Figure 2, 3).

Selection of colorectal specimens

Candidate colorectal specimens were selected from histopathologically-known material
obtained by endoscopic or surgical resection at Sano Hospital between January 2017
and January 2021. Candidates samples with poor preservation, incomplete resection of
the lesion, or other candidates deemed inappropriate by the investigators were
excluded. Among these candidates samples, 10 specimens for each of the following
categories hyperplastic polyps, low-grade adenoma, high-grade adenoma/shallow
invasive cancer (Tis/T1a), and deep invasive cancer (T1b) were randomly selected. The

number of specimens in each category was masked to the participants.

Evaluation of endocyto-pathological images by gastrointestinal pathologists
Three gastrointestinal pathologists (TS, HK, KI) were invited and asked to read the
endocyto-pathological images for 40 cases (7 images for each case) of colorectal
specimens from May to July 2021. The participants were asked to choose hyperplastic
polyp or low-grade adenoma for 20 cases of endocyto-pathological images (10
hyperplastic polyps and 10 Low-grade adenomas diagnosed by the conventional
method) in study 1 and high-grade adenoma/shallow invasive cancer (TiséTla) or
deep invasive cancer (T1b) for 20 cases (10 Tis/T1a and 10 Tib cancer) in study 2.

The study protocol was reviewed and approved by the Institutional Review Board at
Sano Hospital (202106-02). This study was registered with Japan Registry of Clinical
Trials (jRCT1050210046).

QOutcome measures
The primary outcome measure was the agreement between the histopathological
diagnosis using the endocyto-pathological images and conventional histopathological

diagnosis.




The secondary outcome measure was the interobserver agreement rate and Fleiss's

Kappa statistics among three pathologists.

Statistical analysis

This study was conducted as an exploratory research investigation without calculating

sample size due to the lack of data in previous studies.

RESULTS

Tables 1 and 2 show the agreement between the histopathological diagnosis by three
gastrointestinal pathologists using the endocyto-pathological images and conventional
histopathological diagnosis in differentiating low-grade adenoma from hyperplastic
polyp (study 1) and T1b from Tis/T1a cancer (study 2). The agreement between the
endocyto-pathological and conventional histopathological diagnosis was 100% (95%
confidence interval, 94.0%-100%) in study 1 and 100% (94.0%-100%) in study 2. The
interobserver agreement among the three gastrointestinal pathologists was 100%, and
the k coefficient was 1.00 in both studies.

DISCUSSION

To our knowledge, this is the first report of a new clinical application of the
endocytoscope for histopathological specimens. The quality of endocyto-pathological
images taken by an endoscopist was sufficiently high to make a histopathological
diagnosis. We attempted to take pathological images of histopathological specimens by
conventional magnifying endoscopy (x85 maximum optical magnification with
approximately 2mm of a minimum depth of observation); however, cytological findings
could not be evaluated owing to a lack of resolution power and focus depth. In contrast,
the endocytoscope easily enables the evaluation of cytological findings by taking ultra-
high power magnification images with contact on the histological slides. For better
quality, the specimens were placed horizontally in a white container filled with water to

control the diffuse reflection of the diffuse reflection of the scope light.




Linking endoscopic and histopathological images is a clinically essential step for
endoscopists to improve endoscopic diagnosis for estimating the histopathology of
gastrointestinal lesions. In situations where pathologists are scarce, it would be better to
have endoscopists obtain histopathological images using a microscope. However, most
endoscopists do not have microscopes in their institutions or are generally unfamiliar
with using them. In this context, we considered it meaningful to have endoscopists
obtain histopathological images using endocytoscopes. Additionally, our endocyto-
pathological images have the advantage of being stored with endoscopic images in the
same endoscopic system, which is helpful when holding clinicopathological
conferences. We believe the endocyto-pathological diagnosis will reduce the growing
burden on histopathologists, including their time and cost, when especially made with
the CAD system. Further studies will be required to prove the hypothesis.

This study has limitations. First, knowledge of histopathology is required for
endoscopists to take diagnosable ultra-high magnification images, especially for cancer
depth diagnosis. Taking inadequate images would lead to the wrong endocyto-
pathological diagnosis. Second, endocytoscopes have not yet been disseminated
worldwide. However, the results of this study may encourage the spread of the

endocytoscopes, especially in countries with a few pathologists.

CONCLUSION

In conclusion, endocyto-pathological images of colorectal lesions were adequate and
reliable materials for histopathological diagnosis. Endocytoscopes will be disseminated

in the future and have the potential for endocyto-pathology worldwide.
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