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PALABRAS CLAVE Microanatomia endoscoépica de la mucosa gastrointestinal normal con tecnologia de
Endoscopia; banda estrecha y magnificacion
Microanatomia . N i
endoscopica; Resumen El desarrollo de endoscopios de alta definicion con magnificacion optica, junto
Imagenologiz; a la utilizacion de la cromoendoscopia digital y de tincion, han permitido el estudio de la
endoscopica; microanatomia de la mucosa gastrointestinal en vivo. El reconocimiento de los cambios en el

Endoscopia de
magnificacion;
Imagen de banda
estrecha;

Imagen de luz azul

patron de la microestructura de la superficie y del patron microvascular como los que se presen-
tan en las lesiones neoplasicas, nos permiten caracterizar estas lesiones para decidir la mejor
actuacion clinica. Debido a la mayor disponibilidad actual en paises occidentales de estos endo-
scopios con magnificacion optica, su utilizacion es parte de la practica clinica habitual cada vez
en mas centros. Aqui revisaremos los conceptos basicos de la magnificacion endoscopica y la
microanatomia endoscopica normal de la mucosa esofagica, gastrica, duodenal, ileal y colénica.

© 2018 Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

The development of better endoscopic imaging with mag-
nifying endoscopy has given the endoscopists the possibility
to study the microanatomy of the gastrointestinal mucosa in
vivo, being possible to evaluate the changes in the microvas-
culature and the microsurface that occurs in the neoplastic
tissue.

By recognition of different microsurface patterns or
alterations in the microvasculature the gastrointestinal
endoscopist is able to characterize different lesions and to
predict the risk of deep (submucosal) invasion which indi-
rectly predicts the risk of lymph node metastases, and thus
helping to decide if an endoscopic resection with curative
intention could be performed, allowing organ preservation.

Image-enhanced endoscopy (IEE) by using chromoen-
doscopy (e.g. lugol, acetic acid, indigo carmine, crystal
violet) or dual wavelenght imaging with narrow band tech-
nology visualized as ‘‘blue light’’ (e.g. NBI, BLI, Iscan-OE)
are currently an essential part of clinical practice, being of
special interest in endoscopic diagnostic and management
of pre-malignant lesions and early gastrointestinal cancers.

Many classifications using IEE has been developed for
characterization of esophageal, gastric and colonic lesions
and to predict their risk of submucosal invasion.'3

The use of magnifying endoscopy, developed in Japan,
is spreading to western countries, so gastrointestinal
endoscopists should learn this approach, understand the
endoscopic microanatomy of the gastrointestinal mucosa
and its changes in pathological states such as neoplastic
tissue progression.

We will review the basics of the normal microanatomy
of the gastrointestinal mucosa evaluated by magnified and
endoscopy using the optical narrow band technologies. Sum-
marized in Table 1.

Dual wavelength imaging with bandwidth
narrowing/the narrow band technology

Wave-particle duality is one of the characteristics of light.
Visible light for the human eye is electromagnetic radiation

within a certain portion of the electromagnetic spectrum,
usually defined as having wavelengths (the distance between
peaks in each wave) in the range of 400-700 nanometres
(nm), between the infrared, with longer wavelengths, and
the ultraviolet,with shorter wavelengths. This wavelength
means a frequency range of roughly 430-750 terahertz
(THz). The spectral sensitivity of the light-adapted eye
depends on the photopigments in the three kinds of cones
with a different absorbance spectrum, called S, M and L
(for short, medium, and long wavelengths, ~420, 530, and
560 nm), the longer wavelength will be seen as red, with the
shorter as blue, and in between as green.*>

The biological pigments in the human body can be
divided into hematogenous pigments (as hemoglobin), non
hematogenous pigments (as melanin) and endogenous min-
erals (as copper).® Hemoglobin is composed of a single
protein called globin and a compound called ‘*heme’’, the
latter containing iron atoms and the red pigment porphyrin
(a metalloporphyrin). The absorption of visible light in met-
alloporphyrins take place at wavelengths around 400nm
(**blue light’’) and 550nm (‘‘green light’’), reflecting the
“‘red light’’ (wavelengths around 700 nm), giving the color to
blood. If red light is omitted and only the dual wavelengths
green and blue are projected directly to the hemoglobin,
it will absorb the blue and green light and no light would
be reflected, giving the perception of black.” This is the
basis of the dual wavelength imaging with narrow band tech-
nology (DWI), one of the most important advances in the
field of endoscopic imaging. This technology was first devel-
oped by Olympus Medical Systems Corp in collaboration with
National Cancer Center Hospital East (Tokyo, Japan), intro-
ducing in 2005 the narrow band imaging (NBI), an optical
digital method of image-enhanced endoscopy based in the
narrow band spectrum of light and its effects on the mucosal
surface and the hemoglobin of the microvasculature.?’

The gastrointestinal mucosa is a semitransparent and
optical turbid medium with small particles such as complex
proteins, and cell structures, so when light strikes these par-
ticles, it scatters and diffuses. Different light wavelengths
have different reflection, depth of propagation, and scat-
tering in the biological tissue. Red light diffuses widely and
deeply because of its longer wavelength, compared to blue



Endoscopic microanatomy of the normal gastrointestinal mucosa

119

Table 1

IPCL, intrapapillary capillary loops.

Normal endoscopic microanatomy. WLI: white light image; M-DWI: magnifying endoscopy with dual wavelength imaging;

Organ Histology Endoscopic WLI Endoscopic Endoscopic microsurface
microvascular M-DWI M-DWI
Esophagus Non-keratinising Smooth and pink IPCL might be seen as Smooth surface

Gastric Body
and Fundus

Gastric antrum

Duodenum

Colon

stratified squamous
epithelium with
numerous intraepithelial
papilla containing IPCL
Gastric pits

Straight tubular fundic
glands

Coiled pyloric gland in
antrum and pylorus
Collecting venules are
located in the deeper
part of the lamina
propria

Villi surrounded by
crypts of Lieberkiihn

Smooth surface with
tubular crypts of
Lieberkiihn

mucosa. Palisade
vessels at EGJ

IPCL might be seen as
red dots

Red mucosa
Collecting venules
might be seen as
spider shaped red
dots

Red mucosa
Collecting venules
are not usually seen

Red mucosa with villi

Red mucosa with
grooves (innominate
grooves)

brown dots
Branching vessels might
be cyan

Honeycomb-Llike pattern
of the subepithelial
capillaries surrounds
each gastric pit.
Collecting venules are
cyan

Coil-shaped subepithelial
capillaries. Collecting
venules are difficult to
discern

Loop-shaped capillaries

Regular or hexagonal
honeycomb-like

Round or oval crypt
opening (dark brown)
surrounded by a white
circular marginal crypt
epithelium, in the
middle of the gastric pit
Crypt openings are not
visualized. Intervening
part is surrounded by a
regular polygonal or
curved marginal crypt
epithelium

Regular curved or
oval-shaped marginal
villous epithelium
Regular round pit
pattern seen with
chromoendoscopy

light that has a short wavelength and propagates shallowly
and is scattered over a narrow area.

NBI functions by filtering the illumination light eliminat-
ing the red component and by narrowing from 50-70nm to
20-30nm the spectral bandwidth of the blue (centered on
415nm) and green (centered on 540 nm) light, giving a dual
wavelength imaging with bandwidth narrowing that can visu-
alize capillary networks clearly. The narrow band blue light
delineates in high contrast superficial microvessels, and nar-
row band green light, that penetrates the tissue over a fairly
deep and fairly wide range, delinates in high contrast ves-
sels in the middle layers. The incoming signals from the
camera of the endoscope are then combined by the video
processor doing specific color allocation to produce a final
color image: the narrow band blue image is allocated to the
blue and green color channel and the narrow band green
image is allocated to the red channel. On the NBI image
displayed, the more superficial thin capillary network under-
neath the epithelium has a brownish appearance and thick
deeper blood vessels have a cyan appearance.

Since its launch in 2005, NBI with high definition or
magnifying endoscopes has been used worldwide by gas-
trointestinal endoscopist to improve visualization of the
vascular patterns in the superficial part of the mucosa
for a better diagnosis, predicting histology, distinguishing
between neoplasia and non-neoplasia, and depth of infil-
tration of early gastrointestinal tumors. Nowadays, new
systems similar to NBI, for example the BLI (blue light imag-
ing in Europe and blue laser imaging in Japan, Fujifilm) and
i-scan OE (Optical Enhancement system, Pentax) are also

available and they seem to be very useful in clinical practice
as well, 013

Endoscopic gastrointestinal microanatomy

Endoscopic imaging has been evolving, and nowadays, there
are available different endoscopes with high magnification
and high resolution power varying according to manu-
facturers. Magnifying ratio in endoscopy can be a tricky
concept as it depends on the size of the monitor. To
have an idea, Fujifilm EG-760R has a ‘‘normal’’ magnifi-
cation of 40x in a 19 inch monitor, and the EG-760Z with
optical zoom has a medium magnification of 80x and a
high magnification of 135x in the same 19inch monitor,
according to the manufacturer, so in this case high mag-
nification would be around 3.5 times higher than ‘‘normal’’
maghnification.

In Spain the Olympus scopes with near focus (medium
magnification) and Fujifilm and Pentax scopes with optical
zoom-high magnification are currently available.

If we define the maximal endoscope’s resolution as the
size of the smallest structure that can be visualized when
the endoscope has been brought as close as possible to
the object while staying in focus, for targeting the capil-
laries (microvessels) a resolution of approximately 8 um is
required.'*"

With the use of DWI, magnifying endoscopy allows the
endoscopist an in vivo study of the microanatomy, by observ-
ing the microsurface and the microvascular architecture,
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even the red blood cells movement using the maximal reso-
lution power of a high-definition magnification endoscope.*°

For performing this examination, the use of hood at
the tip of the endoscope to fix the distance to the
mucosal surface is helpful in order to consistently focus the
microstructures at maximal resolution power."

Then we will review the endoscopic microanatomy of
the mucosa of the esophagus, stomach, small bowel (duo-
denum and ileum) and colon, with magnifying endoscopy
(ME) and DWI, that we will refer as M-DWI. The recogni-
tion of the microsurface (MS) structure and microvascular
(MV) architecture has biological significance and clinical
implications, specially in the characterization of early gas-
trointestinal neoplasia, because both the neoplastic vessels
and epithelium undergo considerable change during progres-
sion to invasive cancer.'®

Endoscopic microanatomy of the esophageal
mucosa

During white light-imaging (WLI) evaluation the esophageal
mucosa appears smooth and pink, and the esophagogastric
junction (EGJ) appears as an irregular Z-line (ora serrata)
demarcating the interface with the redder gastric mucosa.
The longitudinal palisade vessels, are relatively large vessels
more frequently in the lamina propria rather than in the sub-
mucosa at the lower oesophageal sphincter, they are visible
at endoscopy and helpful in defining the oesophagogastric
junction.

The esophageal mucosa, about 500-800 um thick, is
composed of non-keratinising stratified squamous epithe-
lium (300-500 p.m), with a subjacent lamina propria resting
on the underlying muscularis mucosae. There are numer-
ous intraepithelial papilla projecting upwards for 2/3 of
the total thickness of the epithelium containing intrapap-
illary vessels called intrapapillary capillary loops (IPCL)
arising perpendicularly from the branching vessel net-
work that is located immediately above the muscularis
mucosa, in the lamina propria. The IPCL are end cap-
illaries of about 7-10um (the minimum to allow the
passage of red blood cells) that run adjacent to basement
membrane, being affected by alterations in the basal or
parabasal layer and reflecting morphological changes of
the epithelial papilla. IPCL’s morphological changes has an
important role in the characterization of early squamous cell
carcinoma.'’-"

The IPCL are identified as red dots under white light and
as brown dots with DWI, and the branching vessels are red
under white light and cyan under DWI. In Fig. 1A and B we
can see this microvascular architecture by using M-DWI.

The observation of the microsurface and microvascu-
lature has clinical implications in the study of Barrett’s
esophagus, where the normal smooth microsurface of the
squamous epithelium of the esophagus is replaced by
a columnar epithelium (see Fig. 1C and D). In nondys-
plastic Barrett’s esophagus the surface pattern usually
has a regular circular, tubular or ridged/villous pattern.
Irregularity in microsurface structure and microvascu-
lar architecture are predictors of dysplasia in Barrett’s
esophagus.'

Endoscopic microanatomy of the gastric
mucosa

The stomach is a J-shaped dilation of the alimentary canal,
it begins at the gastric cardia with gradual histological
transition from cardiac glands to the second region, the
acid-secreting segment (fundus and body) and then to the
final region, corresponding to the antrum and pylorus. The
mucosa is lined by a simple layer of columnar epithelial
cells (20-40 pm height), that invaginates into the mucosa
increasing the surface area of the gastric lining, forming
gastric pits (foveolae), which are shallowest in the cardiac
region and deepest in the pyloric region. The gastric pits
provide the gastric glands of the lamina propria acces to the
gastric lumen (about 4 or 5 glands per pit).

Body and fundic mucosa have the same histology cha-
racterized by straight and simple tubular glands known as
fundic (oxyntic) glands. This mucosal thickness varies from
400 pm to 1500 pm, with the ratio of pit and proper gland
thickness being 1:2 in the gastric fundic gland mucosa and
1:1in the gastric pyloric gland mucosa. Immediately deep to
the basement membrane of the epithelial layer lies the lam-
ina propria, containing the subepithelial capillaries (SEC),
arising from branch from submucosal arterioles penetrating
the muscularis mucosa. The SEC are distributed from the
base of the glands toward the epithelium as they repeatedly
anastomose with each other surrounding the glands, form-
ing a regular honeycomb like subepithelial capillary network
(SECN) in the gastric fundic gland mucosa and a coil-shaped
SECN in the gastric pyloric gland feeding into subep-
ithelial collecting venules (CV). The CVs travel obliquely
downwards within the lamina propria to the submucosal
venules.

The narrow band blue light contributes to visualiza-
tion of subepithelial capillary network (SECN) and the
mucosal microsurface structure. The narrow band green
light contributes to visualization of part of the SECN and to
visualization of the collecting venules (CVs), located deeper
than the subepithelial capillaries.

In the fundic gland mucosa, CVs are seen red under white
light or cyan under DWI.

Using M-DWI, the SECs are visualized as brownish
polygonal (mainly hexagonal) closed loops of subepithe-
lial capillaries anastomosing with each other, giving a of
honeycomb-like pattern. The marginal crypt epithelium
(MCE) is seen as a semitransparent white border surrounding
the crypt opening (CO) which is seen as a dark brown oval-
shaped hole. The area between crypt and crypt is called the
intervening part (IP). An scheme and a picture of the normal
fundic glandular mucosa are shown in Fig. 2A-D.

The antrum and pylorus contains the extensively coiled
pyloric glands. Mucosal capillaries are relatively sparse
compared with the fundic gland mucosa. At the lamina
propria, some capillaries branch straight from arterioles
beneath the muscularis mucosa and some from arterioles
that penetrate the muscularis mucosa and then branch out.
Capillaries repeatedly anastomose with each other reaching
the subepithelial region forming a coil-shaped subepithe-
lial capillary network (SECN), and then feed into collecting
venules (CVs) in a relatively deep part of the lamina
propria.
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A Intra-epithealial papilary capillary loops (IPCL)

Branchin@vessel

Submucosal vein

Figure 1

(A) Scheme showing the microvascular architecture of the mucosa, that drains in the submucosal vein. The IPCL run

adjacent to basement membrane of the esophageal squamous epithelium, and can reflect morphological changes of the epithelial
papilla, for example in cases of epithelial cancer (squamous cell carcinoma). Figure modified from Inoue et al. [18]. (B) Normal
esophageal mucosa microanatomy under BLI (blue light imaging, Fujifilm) magnifying observation. The Branching vessels are cyan,
and the small capillaries are brown. (C) Columnar-lined epithelium of non-dysplastic Barrett’s esophagus is seen in contrast to the
whitish esophageal squamous epithelial around. The microsurface structure shows a regular (ridged and tubular) mucosal pattern
without irregularities (BLI with medium magnification observation). (D) BLI with high magnification of Barrett’s adenocarcinoma
with infiltration of 500 wum into the submucosal layer. Irregular microvessels are seen and it is not possible to recognize mucosal

pattern.

In the gastric pyloric gland mucosa, CVs are difficult to
discern even using M-DWI, because they are located deep to
the superficial layer of the mucosa.

Using M-DWI, the SEC are visualized as brownish coil-
shaped open loops, and rarely with a reticular pattern.

The microsurface structure of the gastric pyloric gland
mucosa is made up of the marginal crypt epithelium (MCE)
surrounding the intervening part (IP), the MCE morphology
is usually polygonal but may be curved or linear. Crypt open-
ings are not visualized in the antrum because crypts running
perpendicular to the mucosal surface are uncommon.”>'>17:20
An scheme and a picture of the normal pyloric glandular
mucosa are shown in Fig. 3A-D.

The light blue crest sign (LBC, Fig. 4A), described first
by Uedo et al.?' is defined as a fine blue white line on
the crests of the epithelial surface/gyri and it is an optical
marker for the endoscopic diagnosis of intestinal metapla-
sia, being well correlated with histology. This phenomenon
involves strong reflection of short wavelength narrow-band

blue light, probably by the microvilli of the brush borders
of the areas of intestinal metaplasia. The same phe-
nomenon is seen in the epithelial margins of small bowel
mucosa.

The white opaque substance (WOS, Fig. 4B), described
by Yao et al.? is another phenomenon that may be present
in gastric epithelial neoplasia and intestinal metaplasia. It
is visualized using either normal white light or blue light,
and indicates the accumulation of lipid micro-droplets in
the superficial (intraepithelial and subepithelial) part of gas-
tric epithelial neoplasias (adenoma and cancer), due to an
impaired mitochondrial oxidation, lipoprotein excretion and
lipid degradation. The lipid drops have a higher reflective
index than organelles and organic components of the tis-
sue, it follows that projected light is strongly scattered and
reflected, this strong backward scattering and reflection of
light is recognized as white coloration by the human eye.?>%*
Thus, WOS is another optical marker for intestinal meta-
plasia as well as LBC* and it may help for discriminating
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Figure 2  (A) Normal gastric fundic gland mucosa microanatomy under NBI (narrow-band imaging) magnifying observation. (B)

Microvascular architecture: honeycomb-like subepithelial capillary network (SECN) and collecting venules (CV). Microsurface struc-
ture: oval crypt opening (CO) in dark brown and white circular marginal crypt epithelium (MCE). The area between crypt and crypt
is called the intervening part (IP). (C, D) Scheme of the normal microanatomy of the fundic gland mucosa and correlation between
visualized endoscopic mucosa microanatomy and histological findings.

Source: Modified from Refs. [2,20].

adenoma (with a regular WOS) from carcinoma (irregular
WOS) when using M-DWI.22

Irregularity in microvascular and microsurface patterns
present within the demarcation line are predictors of gastric
neoplasia (Fig. 4C and D).">%0

Endoscopic microanatomy of the mucosa of
duodenum and ileum

The duodenum, the most proximal portion of the small
bowel, was so named because it is approximately 12 fin-
gers in breadth. It has a mucosa made up of a single layer
epithelium, a supporting lamina propria and the muscularis
mucosae. The epithelium and lamina propria form leaf-like
(spade-like) intraluminal projections called villi (lining the
entire small bowel), covered by a brush border at the api-
cal surface, surrounded by tubular invaginations known as
crypts of Lieberkiihn, that extend to the muscularis mucosa.
The lamina propria contains a centrally located lymphatic
capillary (lacteal) and an arteriovenous capillary network.

The villi in the duodenal bulb have a distorted appear-
ance and tend to be short, in contrast, the villi of the distal
duodenum are tall, slender, and regular.

Under endoscopic examination with M-DWI, the microsur-
face structure shows a regular curved (if observed obliquely)
or oval-shaped (if observed perpendicular) marginal villous
epithelium (MVE), visualized as a white belt-like struc-
ture. Light blue crest can be visualized in the periphery
of the normal duodenal and ileal MVE, depending on
the direction of the observation (reflection of the ‘‘blue
light’’).

The crypt openings normally are not visualized, because
they are deeper than the villi.

The microvascular architecture shows loop-shaped capil-
laries located inside the villi bordering of the MVE forming
anastomoses inside the villi, the regular villous subepithe-
lial capillary network. At times they can be observed flowing
into the villous venules in the deep part (Fig. 5A).%

In celiac disease, when there is atrophy of the duode-
nal villi, the disappearance of the microstructure becomes
evident (Fig. 5B).27%°
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(A) Normal gastric pyloric gland mucosa microanatomy under NBI (narrow-band imaging) magnifying observation. (B)

Microvascular architecture: coil-shaped subepithelial capillary (SEC). The collecting venules are difficult to discern because they
are located in the deeper part of the lamina propria mucosae. Microsurface structure: regular polygonal or curved marginal crypt
epithelium (MCE). Crypt opening is not visualized at the surface. The intervening part (IP) is surrounded by the MCE. (C, D) Scheme
of the normal microanatomy of the pyloric gland mucosa and correlation between visualized endoscopic mucosa microanatomy and

histological findings.
Source: Modified from Refs. [2,20].

The terminal ileum shows a similar microsurface struc-
ture and microvascular architecture to the duodenum
(Fig. 5C).

Endoscopic microanatomy of the mucosa of
colon and rectum

The mucosa of the large intestine is a relatively smooth
surface with the innominate grooves being visible on endo-
scopic inspection. It is characterized by the presence of
crypts of Lieberkiihn and it is composed of a simple columnar
epithelium, lamina propria with capillaries and associ-
ated venules, and muscularis mucosa at the lower border.
There are some lymphatics in the lamina propria that are
restricted to a region immediately superficial to the muscu-
laris mucosae that penetrates into the submucosa forming
numerous solitary lymphatic nodules. In the submucosa,
there are blood vessels, lymphatics and Meissner submucosal

plexus, and the submucosal veins could be seen through the
transparent epithelium.

The crypts of Lieberkiihn are tubular and dip to the mus-
cularis mucosae, giving a ‘‘rack of test-tubes’’ appearance
when we see the normal pit pattern.

With high definition M-DWI it is possible to visualize a
regular hexagonal or honeycomb-like subepithelial capillary
network in each part of the large intestine, except for the
rectum,® and with chromoendoscopy a regular round pit
pattern (Kudo’s pit pattern |) is found in the normal mucosa,
as seen in Fig. 6.

In clinical practice, the study of the microcapillary pat-
tern by using “‘blue light’’ and the use of chromoendoscopy
(e.g. crystal violet, indigo carmine) to asses the surface
structure (crypts) of colonic lesions is used to characterize
neoplastic lesions and predict the grade of submucosal inva-
sion by using classifications such as the Japanese NBI Expert
Team (JNET) classification and the pit pattern.®3'-3* NICE
classification can be used with DWI without magnification
(Fig. 7).



124 H. Uchima, K. Yao

Figure 4 (A) Light blue crest (LBC). BLI (blue light imaging, Fujifilm) magnifying observation showing numeorus fine bluish (light
cyan) lines in the antrum, as for example, those signalized by arrows. This phenomenon (reflection of the blue light) is characteristic
of intestinal metaplasia in the stomach, but is also present in the normal mucosa of the small bowel, as seen in duodenum or ileum.
(B) White opaque substance (WOS). NBI (narrow-band imaging, Olympus) magnifying observation of the gastric mucosa showing
an white opaque coloration (arrow) due to light strong scattering and reflection, it is produced by accumulation of lipid droplets
within the surface epithelium in the stomach. Picture from Ref. [20]. (C) Conventional white-light endoscopic findings with the dye
(indigocarmine)-spraying method. After the dye is sprayed, the lesion can be clearly visualized. As the margin of the lesion (arrows)
shows irregularity, this finding is compatible with the diagnosis of early gastric cancer. (D) Magnifying endoscopic findings with
narrow-band imaging of the same lesion. A clear demarcation line (arrows) is noted at the margin. Both irregular microvascular and
irregular microsurface patterns are present within the demarcation line. Histological findings of endoscopically resected specimen
showed well- to poorly differentiated adenocarcinoma limited to the mucosa. Pictures C and D from Ref. [2].

Figure 5 (A) Normal duodenal mucosa under BLI (Blue light imaging) magnifying observation. The blue light crest (LBC) is present
(arrows). (B) Atrophy of duodenal villi under BLI (blue light imaging) magnifying observation. Loss of microsurface structure (absence
of villi). (C) Normal mucosa of ileum, under BLI (blue light imaging) magnifying observation. The blue light crest (LBC) is present
(arrow).
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Figure 6 (A) Normal round pit pattern under magnified observation with indigo carmine. (B) Honeycomb-like appearance of the

subepithelial capillary network in colon, under M-DWI.

Figure 7  (A) NICE 1: hyperplastic lesion with same color than background and none vessels coursing across the lesion. (B) NICE
2: adenoma with low grade dysplasia with a browner color than background, with a regular surface pattern and regular vessels. (C)
NICE 3: deep submucosal invasive adenocarcinoma in a lesion with a central demarcated area with amorphous surface pattern and

disrupted vessels.

It is important to remember that pit pattern should be
evaluated with chromoendoscopy using indigo carmine or
crystal violet. M-DWI allows us to describe the surface pat-
tern as regular, irregular or absent, but not the pit pattern

properly.
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