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Colonic diverticular bleeding is common, but we often
encounter difficulties in diagnosing the bleeding site
because the bleeding is intermittent. Endoscopic identifi-
cation of a nonbleeding visible vessel, which is critical evi-
dence of colonic diverticular bleeding, may be technically
difficult after spontaneous cessation of bleeding. The
slightly reddened lesion may be easily missed among
similar-colored mucosa.

Linked color imaging (LCI) is a newly developed endo-
scopic technique that enhances color contrast. LCI uses
narrow-band short-wavelength light. In detail, LCI causes the
expansion and reduction of color information simultaneously
so that red colors appear redder and white colors appear
whiter (Fig. 1). The usefulness of LCI for the detection of
neoplastic lesions has been reported.1,2 We report a case in
which LCI was useful for the identification of the culprit diver-
ticulum in an effort to detect nonbleeding visible vessels
(Video 1, available online at www.VideoGIE.org).

A 67-year-oldmanpresentedwithhematochezia. Contrast-
enhanced CT showed extravasation from one of the
numerous diverticula in the ascending colon (Fig. 2). After
antegrade bowel preparation with 2 liters of polyethylene
glycol, colonoscopic examination with EC-L600ZP (Fujifilm
Corporation, Tokyo, Japan) combinedwithwater-jetwas con-
ducted. Colonoscopic examination found no active bleeding
Figure 1. Observation of the colon diverticulum using linked

script of the video audio is available online at www.VideoGIE.org.

GIE.org
or clot. Poor background preparation hindered observation.
We searched for the responsible diverticulum using water im-
mersion observation, instead of air insufflation, to eliminate
residual stool and dilate the orifice of the diverticula,3

combining this approach with LCI observation to gain a
clearer perspective of the inside of the diverticula.
Subsequently (w3 minutes later), we found the responsible
diverticulum by identifying a remarkable reddish lesion in
it. The nonbleeding visible vessel was located at the lip of
the diverticulum. Following this, we evaluated the most
effective light for detecting the lesion.

Detection of a culprit lesion may depend on excep-
tional visibility. In other words, we have to identify
only a reddish lesion in the white surrounding mucosa
using LCI in cases of colonic diverticular bleeding.
Furthermore, we evaluated whether LCI was indeed
practical for the detection of the responsible divertic-
ulum (Fig. 3).

On the basis of the National Bureau of Standards
(NBS) unit,4 a system for naming colors, the color
contrast between the vessel and adjacent mucosa in
the diverticulum was evaluated. LCI had higher color
contrast (43.3 units) than white light (22.8 units), blue
laser imaging (BLI) (18.3 units), and BLI-blight (26.5
units). A value greater than 12.0 units is considered
color imaging. A, White light. B, Linked color imaging.

Volume 3, No. 10 : 2018 VIDEOGIE 319

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://www.videogie.org
http://www.VideoGIE.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.vgie.2018.07.007&domain=pdf
http://www.VideoGIE.org


Figure 3. Identification of the nonbleeding visible vessel in the culprit diverticulum. A, White light imaging. B, Blue laser imaging. Color-enhanced stool
on the lens hinders observation. C, Blue laser imaging-blight. Color-enhanced stool on the lens hinders observation. D, Linked color imaging, which pro-
vides higher color contrast between the nonbleeding visible vessel and adjacent mucosa. The color-enhanced culprit lesion was easy to identify. Stool on
the lens almost completely disappears and does not hinder observation.

Figure 2. Extravasation from a dorsal diverticulum in the ascending colon depicted using contrast-enhanced CT at hospitalization (yellow arrow).
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“very much” contrast according to the NBS criteria.4

Although white light, BLI, and BLI-blight showed “very
much” contrast in this case, LCI provided a higher color
contrast, with 43.3 NBS units. Moreover, stool on the
lens almost disappeared and did not hinder observation
in LCI. We successfully treated the lesion with endo-
scopic band ligation. The exposed vessel on the ligated
320 VIDEOGIE Volume 3, No. 10 : 2018
diverticulum verified that this was the responsible
lesion.

In conclusion, LCI is indeed practical for detecting the
responsible diverticulum in cases of colonic diverticular
bleeding, and a color-enhanced culprit lesion is easy to locate
when information from the surrounding obstacles is
suppressed.
www.VideoGIE.org

http://www.VideoGIE.org


Tamari et al Video Case Report
DISCLOSURE

All authors disclosed no financial relationships
relevant to this publication.

Abbreviations: BLI, blue laser imaging; LCI, linked color imaging; NBS,
National Bureau of Standards.
REFERENCES

1. Hiromitsu K, Ryuta T, Yoshiro K, et al. Linked color imaging (LCI), a novel
image-enhanced endoscopy technology, emphasizes the color of early
gastric cancer. Endosc Int Open 2017;05:E1005-13.
VideoGIE posts in-press articles online in advance 
journal. These articles are available on the VideoGI
tab. Articles in Press represent the final edited text 
not yet scheduled to appear in a specific issue. Th
date of Web publication, which means readers can 
research months prior to its availability in an issue. T
year, and the article’s Digital Object Identifier (D
website today to stay current on the latest research

Read Articles in Pres
Visit www.vid

www.VideoGIE.org
2. Sun X, Dong T, Bi Y, et al. Linked color imaging application for improving
the endoscopic diagnosis accuracy: a pilot study. Sci Rep 2016;6:33473.

3. Takaki K, Tomoko K, Kazuyuki K, et al. Usefulness of water immersion
observations to identify the stigmata of hemorrhage in colonic divertic-
ular bleeding. Dig Endosc 2018;30:121-2.

4. Kuehni RG. Color-tolerance data and the tentative CIE 1976 L*a*b for-
mula. J Opt Soc Am 1976;66:497-500.

Department of Gastroenterology, Hiroshima City Asa Citizens Hospital,
Hiroshima, Japan.

Copyright ª 2018 American Society for Gastrointestinal Endoscopy.
Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.vgie.2018.07.007
of their appearance in a monthly edition of the 
E website by clicking on the “Articles in Press” 
of articles that are accepted for publication but 
ey are considered officially published as of the 
access the information and authors can cite the 
o cite Articles in Press, include the journal title, 
OI), located in the article footnote. Visit the 
 in the field of gastrointestinal endoscopy. 

s Online Today! 
eogie.org

Volume 3, No. 10 : 2018 VIDEOGIE 321

http://refhub.elsevier.com/S2468-4481(18)30133-4/sref1
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref1
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref1
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref2
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref2
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref3
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref3
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref3
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref4
http://refhub.elsevier.com/S2468-4481(18)30133-4/sref4
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.vgie.2018.07.007
http://www.VideoGIE.org

	Application of linked color imaging for detecting a previously bleeding colonic diverticulum
	Disclosure
	References


