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ABSTRACT

Background: Narrow band imaging (NBI) is a new technique that uses optical filters for imaging of mucosal
morphology. Thus, it can identify colonic polyp/mass through pit pattern and vascular pattern.

Objective: To evaluate the efficacy of NBI in comparison with chromo endoscopy and conventional
colonoscopy for detection of colorectal lesions.

Patients and Methods: This study was carried out at Hepatology, Gastroenterology and Infectious diseases
Department, Al-Hussein University Hospital. The study population included 200 patients from April 2019 to
November 2020.By colonoscopy, 37 patients were excluded that had internal hemorrhoids, colonic
diverticula, colonic ulcers or no abnormal colonoscopy finding. The rest 163 patients had colonic
polyp/masses were divided into two groups. Group | included 102 patients who had colonic polyps, and
Group Il included 61 patients with colonic masses. The two groups underwent NBI (using NICE
classification), chromo endoscopy (using Kudo classification), and biopsies were taken for histopathology.

Results: There was a statistically significant relation between histopathological characters of the
polyps/masses and their characters by NBI /chromo endoscopy (P < 0.001). NBI /chromo endoscopy can
detect adenocarcinoma with 100% sensitivity and 94.7% specificity. Sensitivity and specificity for
hyperplastic polyp was 93.5% and 91.5% respectively. Adenoma was 90.9% and 89.4% respectively.
Sensitivity and specificity for malignant masses was 100% and 60%respectively.

Conclusion: NBI can detect either colorectal polyp or mass, and predict its histology more rapid and simple
than chromo endoscopy which needed stains and time consuming. Thus, can reduce the cost of the health
system and the risk of polypectomy.

Keywords: Colonic polyp/ mass, narrow band imaging, Chromo endoscopy.

INTRODUCTION tissue of the neoplasm and its vascular
pattern, and thus characterizes the polyps

while performing endoscopy so-called
virtual biopsy, which would be equal to

Narrow-band imaging (NBI) is one of
the methods of optical chromo endoscopy
that uses high resolution colonoscopy to
give a detailed description of the surface
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the histological feature (Patrun et al.,
2018).

NBI system is based on the properties
of the hemoglobin as the major tissue
chromophore. The peak absorption of
oxyhemoglobin is at 415 nm (blue light).
A secondary peak of absorption is at 540
nm (green light). NBI technique uses a
special filter placed in the light source that
allows only narrow band of blue and
green light to pass through (Visovan et al.,
2017).

The NBI International Colorectal
Endoscopic (NICE) Classification
applicable  for  non-magnified NBI
imaging, have been validated by a group
of international experts in order to
characterize  colonic polyps and uses
mucosal color, vessel and surface pattern
to differentiate between hyperplastic
polyps ,adenoma and invasive carcinomas

(Utsumi et al., 2015).

Chromo endoscopy involves topical
application of stains such as indigo
carmine where on application they seep
between grooves and crevices providing
overall details of the contour of the
mucosal  surface. Thus, aids the
endoscopist ~ in  highlighting  and
characterizing lesions in the GIT during
endoscopy through pit pattern (Kudo
classification) (Kheir et al., 2016). Type |
round pit reveal normal mucosa. Type Il
stellar or asteroid pit reveal hyperplastic,
sessile serrated adenoma/ polyp. Type IS
small rounded or tubular pits reveal
adenoma with low grade dysplasia. Type
IIIL large rounded or tubular pits reveal
adenoma with low grade dysplasia. Type
IV branch like or gyrus like pits reveal
adenoma with high grade dysplasia. Type

V non-structured or irregular pits reveals
malignant (Carlo et al., 2014).

This study aimed to evaluate the
efficacy of narrow band imaging in
comparison with chromo endoscopy and
conventional colonoscopy for detection of
colorectal lesions.

PATIENTS AND METHODS

This study had been accomplished at
Al-Azhar University Hospitals,
Hepatology, Gastroenterology and
Infectious diseases Departments in Cairo,
at the period from April 2019 till
November 2020. The study protocol
adopted was approved by the Medical
Ethics Committee; Al-Azhar Faculty of
Medicine .All patients gave written
informed consents. Study enrolled 200
patients which had the following inclusion
criteria  (rectal  bleeding,  chronic
abdominal pain or discomfort, chronic
constipation, family history of colorectal
carcinoma, patients who had past history
of colorectal tumor resection, past history
of polypectomy or fecal occult blood in
stool is positive). Exclusion criteria
included pregnancy, patients who had
intestinal obstruction or IBD.

Patients subjected to the following:
History of (Abdominal pain, change in
bowel habits, rectal bleeding, weight loss,
chronic constipation, family history of
CRC and past history of polypectomy),
General, local examinations and
laboratory investigations (CBC, ESR,
CRP, CEA and occult blood in stool),
Colonoscopy procedure: Well preparation
of bowel was done then examined by:

I.  White light colonoscopy revealed 163
patients had colonic polyps /masses
then categorized into two groups:
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Group 1: Patients with colonic polyps
and Group 2: Patients with colorectal
masses.

II.  NBI colonoscopy: The Olympus 290
series endoscopy system (EVIS
LUCERA ELITE), NICE
classification was used.

I1l. Chromo endoscopy: Indigo carmine
stain  (0.4%) was sprayed directly
onto the mucosa. Kudo classification
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was used and histopathological
examination for the biopsies taken.

Statistical analysis: Data were expressed
using SPSS software package version 20.0
and described using meant standard
deviation. The Chi square test was used to
assess statistical significance of mean
difference between the studied groups.
The probability level of P<0.05 was set
for statistical significance.

RESULTS

By colonoscopy, out of 200 patients
had included in this study; 102 patients
had colonic polyps, 61 patients had
colonic masses and the rest of patients had
different colonic lesions (13 patients had
internal hemorrhoids, 5 patients had

colonic diverticula, 4 patients had colonic
ulcers with picture suggestive of
inflammatory bowel disease (IBD) and 15
patients had no abnormal colonoscopy
finding) (Table 1).

Table (1): Lesions detected among the studied cases by colonscopy(n = 200)

Colonic lesion Number of cases %
Polyp 102 51.0
Mass 61 30.5

Other

Internal haemorrhoids only 13 6.5

Colonic diverticulae only 5 2.5

Colonic ulcers with picture suggestive of IBD 4 2
No abnormal colonoscopic finding 15 7.5

The characteristics of the polyps /
masses detected using NBI according to
NICE classification and  chromo
endoscopy  according to  Kudo’s
classification showed that: out of 102
patients with polyps; 55 patients had
adenomatous polyps, 35 patients had
hyperplastic polyps and 12 patients had
malignant polyps. While out of 61 patients
with masses; 3 patients were adenoma and
58 patients were malignant. Histological
characteristics of the polyps were as the
following:  Adenoma accounted for
55patients distributed as 3lcases were
tubular  adenoma, 9 cases were

tubulovillous adenoma, 6 cases were
traditional serrated adenoma ,2 cases were
TSA with high grade dysplasia , 5 cases
were sessile serrated adenoma , 1 case was
tubulovillous adenoma with high grade
dysplasia , 1 case was villous adenoma.
Hyperplastic polyps accounted for 31
cases, inflammatory polyps accounted for
9 cases. Adenocarcinoma accounted for 7
cases .While histological characteristics of
the masses were as the following:
Adenocarcinoma accounted for
56patients, 4 cases high grade dysplasia
(HGD) and one case low grade dysplasia
(LGD) (Table 2 & Figure 1).
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Table(2): Distribution of cases with colonic polyps/massesusing NBI/
chromoendoscopy and Histopathology (n = 163)
Parameters NBI/
No. % Histopathology No. %
. ) chromoendoscopy
Colonic lesions
Adenoma 55 | 33.74 Adenoma 55 33.74
Hyperplastic 35 | 21.47 | Tubular adenoma 31 19.02
. Tubulovillous
Malignant 12 7.36 adenoma 9 5.52
Traditional Serrated
Adenoma(TSA) 6 3.68
Sessile Serrated
Adenoma 5 3.07
Polyps TSA with hlg_h 2 193
grade dysplasia
Tubulovillous
adenoma with high 1 0.61
grade dysplasia
Villous adenoma 1 0.61
Hyperplastic 31 19.02
Inflammatory 9 5.52
Adenocarcinoma 7 4.29
Adenoma 3 1.84 Adenocarcinoma 56 34.36
Malignant 58 | 3558 High grade 4 | 245
Masses dysplasia
Low gra_de 1 061
dysplasia




NARROW BAND IMAGING VERSUS CHROMOENDOSCOPY AND... 027

Figure (1): White-light colonoscopy, NBI and chromoendoscopy of colonic polyps and
masses. A: sessile polyp at ascending colon by white-light colonoscopy. B:
pedunculated polyp at transverse colon by white-light colonoscopy. C:
mass at descending colon by white-light colonoscopy. D: adenomatous
polyp by NBI. E: hyperplastic polyp by NBI. F: malignant mass by NBI.
G: adenomatous polyp by chromoendoscopy. H: hyperplastic polyp by
chromoendoscopy. J: malignant mass by chromoendoscopy
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There was a statistically significant characters by NBI /chromo endoscopy
relation between histopathological (Table 3).
characters of the polyps/masses and their

Table (3): Relation between histopathology finding of colonic polyps/masses and

NBI/chromoendoscopy
Histopathology Polyps Masses
NBI/ | Adenocar- | Hyperplast | Inflammat Adenoma Adenocar HGD LGD
cinoma ic ory - c-inoma - -
(n=7) n=3) | (=9 | =% | @m=s [ =4 | =D
Chromoendoscopy No % No % No % No % No % No % No %
Adenoma 0 0 2 | 65| 3 3§°' 50 98' o0 ]o|o0o]|o0]oO
PolyP ™ yperplastic | 0 | 0 |29 | 935 | 6 | 67 | 0] 0 |0 0 |00 |00
Malignant 7] o] o Jo[o[5[9r1]o]o]of[ofJo]o
Mass Adenoma 0 0 o[ o ol ofJo[o]o] o ]2]5]1]100
Adenocarcinoma 0 0 0 0 0 0 0 0 56 | 100 | 2 50 | 0 0
MCp <0.001*
Chi square test
NBI /chromo endoscopy can detect adenoma was 90.9% and 89.4%
adenocarcinoma with 100% sensitivity respectively. Sensitivity and specificity
and 94.7% specificity. Sensitivity and for malignant mass was 100% and 60%

specificity for hyperplastic polyp was respectively (Table 4).
93.5% and 91.5% respectively .While for

Table (4): Agreement  (sensitivity, specificity and accuracy) for NBI/
chromoendoscopy to detect colonic polyps/masses (n =163)

Histopathology %‘ g §
-ve +ve = = > > e
NBI/ Z § B & 3
Chromoendoscopy No. | 9% | No. | % ) & <
Adenocarcinoma polyps
-ve 90 |947| O 0
Tve 5 53 7 100 100.0 | 94.7 | 58.3 | 100.0 | 95.1
0?(p) 56.368*(<0.001%)
Hyperplastic polyps
-ve 65 | 915 | 2 6.5 | 935 | 915 | 829 | 97.0 | 92.2
+ve 6 85 | 29 | 935
0?(p) 69.329* (<0.001*)
Adenomatous polyps
-ve 42 1894 | 5 9.1 | 909 | 89.4 | 909 | 89.4 | 90.2
+ve 5 |106| 50 | 90.9
0?(p) 65.723* (<0.001%)
Adenocarcinoma masses
-ve 3 |60 0 0 100 60 96.6 | 100 | 96.7
+ve 2 40 | 56 | 100
0%(p) 35.338* (<0.001*)

x2, p: x2 and p values for Chi square test for comparing between the two groups.
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DISCUSSION

This study was carried out on 200
patients admitted to endoscopy unit for
different causes. The aim of this work was
to assess the role of NBI colonoscopy for
detection and differentiation of colorectal
polyps and masses versus chromo
endoscopy and conventional colonoscopy.
The most common complaint was
bleeding per rectum in 36% of our
patients, bowel changes was the
presenting symptom in 19%, abdominal
pain in 21%, anemia in 25%, constipation
in 7.5%, 3.5% had history of polypectomy
and 3% with family history of CRC.

Visovan et al. (2017) studied the role
of narrow band imaging in colorectal
polyps detection showed that the most
common complaint was intestinal transit
disorders 22.5%, and the second common
was rectal bleeding 19.9%.

Because of the association of colonic
polyps with CRC, detection and
differentiation of the polyps are very
important .Many methods can be used for
detection of colorectal polyps as fecal
occult blood testing, fecal DNA testing,
CT enterocolonography and colonoscopy
(Garber et al., 2015). Cellier et al. (2019)
verified the feasibility of examining the
“pit patterns” of the colonic polyp to
differentiate between these two polyps via
magnified endoscopy and indigo carmine
dye contrast.

The NBI system utilizes light in short,
limited wavelengths that allow
visualization  of the  hemoglobin
absorption band, such as that indicative of
blood vessels, with adequate contrast via a
single touch of the control switch (Utsumi
etal., 2015).

In this study, the polyps were
distributed according to its
histopathological characteristics as the
following 53.92% of patients had
adenomatous  polyp, 30.39%  had
hyperplastic polyps and 6.86% were
malignant. And according to NBI using
NICE classification or chromo endoscopy
using Kudo classification into 53.92% had
polyps adenomatous in nature, 34.31%
had hyperplastic polyps and 11.76% were
malignant. Thus statically significant
relation between the histopatological
characteristics and  NBI/  chromo
endoscopy features was proved (P <
0.001). The sensitivity for adenoma was
90.9%, specificity 89.4% and accuracy
90.2%.The sensitivity for hyperplastic
polyps 93.5%, specificity 91.5% and
accuracy 92.2%.The  sensitivity  for
adenocarcinoma was 100%, specificity
94.7% and accuracy 95.1%.

Visovan et al. (2017) studied the role
of narrow band imaging in colorectal
polyps detection. In  NBI group,
histopathologicaly, 66.15% adenomas,
32.62% hyperplastic polyps, and 1.23%
carcinomas .The sensitivity and specificity
of NBI technique combined with the
NICE classification in predicting the
results of histological analysis were 90.9%
and 95.2%, respectively. The accuracy of
NBI without magnification combined with
the NICE classification in  polyp
characterization was 91.1%.

In contrast to this study, Azevedo et al.
(2018) studied resect and discard
/diagnose and disregard strategy for
colonic polyps in community hospital
using NBI and NICE classification
without previous experience on 147
patients, the polyps were distributed
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according histology to hyperplastic
37.5%; sessile serrated polyps 10.5%;
adenoma 49.5% and carcinoma 0% and
according to  NICE classification
hyperplastic 44 %; sessile serrated polyps
4 %; adenoma 50.5 %; carcinoma 1.5%
accuracy, sensitivity, specificity, positive
predictive value and negative predictive
value of 78.4%, 77.4%,80%, 85.3% and
77.1%, respectively.

In this study, the masses were
distributed according to its
histopathological characteristics as the
following, 91.8% of patients had
adenocarcinoma, 6.6% with high grade
dysplasia (HGD) and 1.6% with low grade
dysplasia (LGD). And according to NBI
via NICE classification into 4.9% had
adenoma, 95.1% had malignant mass. And
according to chromo endoscopy Vvia
Kudo’s classification into 4.92% had
adenoma, 95.08% had malignant mass.
Thus, a statically significant relation
between the histopatological
characteristics and NBI features using
NICE classification or chromo endoscopy
using Kudo classification was proved (P <
0.0001). The sensitivity was 100%,
specificity 60% and accuracy 96.7%.

In agreement with this results, Wada et
al. (2012) studied diagnostic accuracy of
pit pattern and vascular pattern in
colorectal lesions on 584 cases revealed
sensitivity 100%, specificity 71%, and
accuracy 96.1%. Fukuzawa et al. (2012)
studied Effectiveness of narrow-band
imaging magnification for invasion depth
in early colorectal cancer, sensitivity was
81.4% and accuracy was 92.9%.

In contrast to this study, Sumimoto et
al. (2017) studied clinical impact and
characterization of NBI magnifying

endoscopic classification of colorectal
tumors by using Japanese Narrow band
Expert Team (IJNET) classification,
sensitivity was 55.4%, specificity 99.8%
but accuracy was 96.6%.

The reasons for different levels of
accuracy can be multiple, for example,
related to the level of expertise of
physicians who performed classifications,
colonoscopies equipment used, the polyp
sizes and bowel preparation (Patrun et al.,
2018).

CONCLUSION

In this study, we proved the role of
NBI in detection of either colorectal polyp
or mass and prediction of its histology
using NICE classification. Also it is
simple, accurate, applicable, and rapid in
comparison to chromo endoscopy which
needs stains and time consuming. Thus
NBI using NICE classification can be
used to avoid discarding significant
lesions and removing no significant
lesions that lead to less complications and
more cost saving.
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