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Role of narrow band imaging (NBI), in the treatment of non-polypoid colorectal lesions, with endo-
scopic mucosal resection (EMR). A single center experience

BACKGROUND: In this study, the authors evaluated the role of narrow band imaging endoscopy in the early detection of
infiltration of the colon wall by flat and depressed lesions, highlighted during colonoscopy, to confirm the possibility of
removal with Endoscopic Mucosal Resection (EMR).
METHODS: 67 patients (37 males and 30 females) with non-polypoid colorectal lesions were included in this study. The
location of the lesions, the size and possible infiltration of the colon wall were performed with a colonoscopy with NBI.
Lesions without massive invasion were treated with an EMR.
RESULTS: NBI was found to be a sensitive, specific, and accurate technique in assessing any infiltration of the colon
wall. Endoscopic resection of the mucous membrane was successfully performed in 62 patients, it was not possible to per-
form it in 5 patients, due to the lack of dissection, and they underwent surgery.
CONCLUSIONS: Non-polypoid colorectal lesions and early tumors can be treated with EMR. Certainly, early detection
with Narrow Band Imaging endoscopy and subsequent endoscopic resection can reduce colorectal cancer mortality. Many
studies have confirmed that these two methods have achieved important results comparable with surgical procedures.
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scope; with the objective color data collected (spectral
reflectance rates) from the stomach and colon, an algo-
rithm was developed for their diagnostic application.
Subsequently, a multispectral camera was used, with the
possibility of acquiring spectroscopic images with a high
radiant flux, using a light source with a central wave-
length of 415 nm, capable to highlight the contrast of
the capillaries, normally not detected by a white light 1.
Narrow Band Imaging (NBI) has set a new standard for
cancer management 2.
The clinical benefits of Narrow Band Imaging are:
– greater accuracy for injury detection;
– higher detection rate of adenomas (up to 14% more)
with NBI compared to conventional endoscopy 3);
– higher detection rate of colorectal polyps (up to 29%
more) with NBI compared to conventional endoscopy 3.

Introduction

Narrow Band Imaging (NBI) is a method of image
enhancement. It is an optical technology that processes
images differently, compared to previous digital optical
methods. In the development of NBI, the optical prop-
erties of living tissues have been deeply involved, start-
ing from the previous endoscopic spectroscopy system
(ESS). The first attempts were made using an optical
fiber introduced into the operating channel of an endo-
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A special narrow-band filter is passed through by the
light of the NBI, and subsequently hits the tissues. The
action of this filter is to eliminate all wavelengths except
those from 415 nm in blue color and from 540 nm in
green color, both correspond to the absorption spectrum
of hemoglobin. This mechanism allows for greater con-
trast for superficial micro vessels which appear brown /
black and in greater clarity of superficial mucosal struc-
tures 4. In particular, the blue light, which has a lower
penetration depth, improves the vision of the superficial
capillary network, while the green light, which penetrates
more deeply, highlights the submucosal vascular texture.
Narrow-band imaging enables high-confidence optical
diagnosis of colorectal lesions, especially flat and
depressed ones.
Protruding, flat and depressed non-polypoid lesions of
the colon account for 30-40% of all colorectal lesions
and, given the ability to infiltrate the submucosa of the
bowel early, their potential for malignancy is significantly
higher than polypoid lesions 5,7.
The evolution of a neoplastic lesion of the colorectal
passes from a non-invasive phase limited to the mucosa
to an invasive one that first involves the submucosa and
then affects the other layers of the wall. 8,9.
The current macroscopic morphological classification of
superficial neoplastic lesions is that of Paris 10 published
in 2003, which distinguishes superficial lesions (type 0)
into: polypoid or protruding and non-polypoid or non-
protruding lesions, frequently detected thanks to the
widespread screening of cancer of the colorectal.
Scientific works show that the early, non-invasive forms
do not present lymph node metastases 11, therefore, are
candidates for endoscopic resection, while submucosal
neoplasms are accompanied by lymph node metastases
in 6-12% of cases 12,13,14,15, therefore requiring, with
some exceptions, a surgical resection with lymph node
dissection for treatment with curative intent.
Endoscopic Mucosal Resection or mucosectomy (EMR)
is now considered the first method of choice for the
removal of flat colorectal polyps 16. The main advantage
of the method is that it is less invasive than tradition-

al surgery, has fewer risks and fewer complications. The
only disadvantage is that in polypoid lesions >20 mm it
is not possible to remove the enbloc lesions, with a con-
sequent increase in the risk of residual adenomatous tis-
sue and therefore of recurrence, the same histological
examination will have less accuracy in case of piece-meal
removal.
Complications of EMR can be represented by bleeding,
perforation, and strictures. Bleeding is the most com-
mon complication, it can be immediate in about 10%
of cases or late in about 1.5-14% of cases, with mani-
festations up to 30 days after the procedure. Perforation
occurs in up to 5% of EMRs. Most perforations are
immediately diagnosed and treated endoscopically at the
time of the procedure.

Materials and Methods.

In the period November 2017-December 2020 we
recruited 67 patients (37 males and 30 females), with
an average age of 65.4 years (47-81) from a series of
patients undergoing colonoscopy in our endoscopic unit.
The characteristics of these patients are listed in Table
I. All patients were diagnosed with flat or depressed non-
polypoid colorectal lesions, greater than 10 mm, accord-
ing to the Paris endoscopic classification, identified by
conventional colonoscopy. Lesions less than 10 mm in

ABBREVIATIONS 

ESS: Endoscopic spectroscopy system 
EMR: Endoscopic Mucosal Resection
HP: Hyperplastic polyp
M: Mucosal cancer
MSM: Cancer With Massive Submucosal Invasion
NBI: Narrow Band Imaging
SSM: Slightly Invaded Submucosal Cancer
TA: Tubular adenoma
WLC: White light colonoscopy

Fig. 1: Non-polypoid lesion (IIa) after WLC.

Fig. 2: Non-polypoid lesion (IIa) after NBI.
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diameter were excluded, as they have a potentially hyper-
plastic or minimally infiltrating activity.
Endoscopic examinations were performed using a high-
definition video colonoscope (CF-EZ1500DI with NBI
Olympus, Tokyo, Japan), and all lesions were examined
by NBI magnification.
After examination by white light endoscopy and identi-
fication of the target lesion, each patient underwent a
lesion examination using the NBI system. The NBI mag-
nification was used to visualize the surface details and
the vascular network of the tumors. The NBI study of
lesions was conducted using the green and blue wave-
lengths set at 540 and 415 nm, respectively. (Figs. 1,2).
The lesions were then classified according to Kanao 14,
as follows:
– type A, when the micro vessels were not observed or
were extremely opaque.
– type B, when thin micro vessels were observed around
the glandular crypts and clear pits could be observed
through the micro vessel nest.
– type C, when the micro vessels were irregular, and
the diameter or distribution of the vessels was hetero-
geneous.

Type C was divided into 3 subtypes (C1, C2, and C3)
based on detailed magnification results of crypt visibili-
ty, vessel diameter, irregularity, and distribution:
– type C1, when the micro vessels included an irregu-
lar network, the wells observed through the micro ves-
sels were slightly indistinct and the diameter or distrib-
ution of the vessels was homogeneous.
– type C2, when the micro vessels included an irregu-
lar network, the wells observed through the micro ves-
sels were irregular and the diameter or distribution of
the vessels was heterogeneous.
– type C3, when the pits of the microvessels were invis-
ible, the irregular diameter of the vessel was thick, or
the distribution of the vessels was heterogeneous and vas-
cular areas were observed.

Type A and B lesions have been classified as neoplasms
without invasion of the submucosa; type C1 and C2 as
neoplasms with mild invasion of the submucosa (sSM);
C3-type lesions have been classified as tumors with mas-
sive invasion of the submucosa (mSM).
Subsequently, during ordinary hospitalization and after
obtaining informed consent, all identified lesions were
subjected to endoscopic resection by EMR or surgery,
and histologically evaluated.
The EMR technique was performed by injecting into the
submucosa, with the use of a 23-gauge needle, a saline-
epinephrine solution (0.9% saline and 0.001% epineph-
rine). The lesions were then removed in a single block
using a combination of cutting and coagulation. The
mucosectomy was performed successfully in 62 patients,
it was not possible to intervene endoscopically in 5
patients, due to failure to detach the mucosa, and they
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underwent surgical resection, in the latter a T2 adeno-
carcinoma was detected. We only had two bleeding com-
plications that were treated endoscopically.
A single pathologist examined all the samples. Dysplasia
was defined according to the modified Vienna criteria as
low or high grade. The classification of invasive submu-
cosal carcinoma was carried out according to previously
reported criteria. Massive submucosal invasion (mSM)
was defined as neoplastic cell proliferation extending into
the submucosal layer >1000 μm. Pathological findings
were then compared with NBI staging.

Results

A total of 83 colorectal lesions, meeting the inclusion
criteria, were identified in 67 patients with a conven-
tional colonoscopy. The lesions identified were: 1 of 50
patients, 2 of 16 patients and 3 of 1 patient, respec-
tively. The characteristics of these injuries are listed in
(Table I).
The relationships between NBI magnification classifica-
tions and histopathological diagnoses of colorectal can-
cers are listed in (Table II).

Discussion

Endoscopy with NBI is essential in the high-precision
optical diagnosis of colorectal lesions, especially flat and
depressed ones. Using wave frequencies, it can diagnose
the level of invasion in the mucosa early, allowing their
resection with an endoscopic technique, reducing the
risks of surgery.

TABLE I - Characteristics of patients and lesions

Number of patients 67 (37 M, 30 F)
Average age 65.4 (47 – 81)
Number of lesions 83
Diameter mm (range) 18.2 (10 – 37)
Morphology
IIA 51
IIB 2
IIC 4
IIA + IIC 19
IIC + IIA 7
Location
Caecum 5
Ascending colon 19
Transverse colon 9
Descending colon 10
Sigma 18
Rectum 22
Histopathological diagnosis 
Hyperplastic polyp 12
Tubular adenoma 34
Mucosal cancer 16
Mildly invasive submucosal cancer 7
Cancer with massive submucosal invasion 14

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

IT
ED



Ann. Ital. Chir., 93, 2, 2022 181

Role of narrow band imaging (NBI), in the treatment of non-polypoid colorectal lesions, with endoscopic mucosal resection (EMR)

EMR is considered a valid method for the endoscopic
treatment of gastrointestinal cancers. In this study, flat
or depressed colorectal lesions were treated with EMR.
The total resection rate was 94%. The complete resec-
tion rate depends on the size of the lesions, for lesions
>20 mm, the rate is significantly lower. The possibility
of being able to perform an EMR was provided by the
study with endoscopy with NBI, which evaluated the
limits of invasion of the lesion.

Conclusions

With this study we evaluated the NBI in the evaluation
of the infiltration of flat and depressed colorectal lesions
before an endoscopic removal or surgery.
Estimating the depth of invasion of an early colorectal
neoplastic lesion is of fundamental importance for a cor-
rect therapeutic strategy.
While NBI is an easy-to-use diagnostic technology that
allows the endoscopist to switch between conventional
and enhanced images with a single touch of an operat-
ing button on the endoscope handle, it also requires the
expertise of a dedicated operator.
In our study, endoscopy with NBI was found to be
effective and accurate in predicting deep submucosal
infiltration in early flat and depressed colorectal neo-
plastic lesions and represents, in our opinion, an indis-
pensable method for guiding the therapeutic choice.

Riassunto

In questo studio, gli autori hanno valutato il ruolo del-
l’endoscopia di imaging a banda stretta nella diagnosi
precoce di infiltrazione della parete del colon da lesioni
piatte e depresse, evidenziate durante la colonscopia, per
confermare la possibilità di rimozione con resezione
mucosa endoscopica (EMR).
METODO: In questo studio sono stati inclusi 67 pazien-
ti (37 maschi e 30 femmine) con lesioni colo rettali non
polipoidi. La localizzazione delle lesioni, le dimensioni e

l’eventuale infiltrazione della parete del colon sono state
eseguite con una colonscopia con NBI. Le lesioni senza
massiccia invasione sono state trattate con un EMR.
RISULTATI: L’NBI è risultato essere una tecnica sensibile,
specifica e accurata nella valutazione di qualsiasi infil-
trazione della parete del colon. La resezione endoscopi-
ca della mucosa è stata eseguita con successo in 62 pazi-
enti, non è stato possibile eseguirla in 5 pazienti, a causa
della mancanza di dissezione, e sono stati sottoposti a
intervento chirurgico.
CONCLUSIONI: Le lesioni colo-rettali non polipoidi e i
tumori precoci possono essere trattati con EMR.
Certamente, la diagnosi precoce con l’endoscopia Narrow
Band Imaging e la successiva resezione endoscopica pos-
sono ridurre la mortalità per cancro del colon-retto.
Molti studi hanno confermato che queste due metodiche
hanno raggiunto importanti risultati paragonabili alle
procedure chirurgiche.
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