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ABSTRACT - Background — Colonoscopy is the gold standard for the diagnosis and treatment of adenomas. It is related with decreased colorectal cancer

incidence and mortality. However, an important problem is missed colorectal adenoma. All efforts should be undertaken to reduce this rate. Enhancing
imaging technologies including electronic chromoendoscopy and magnification has been increasingly adopted for improving the colorectal neoplasia
detection rate and the detailed study of its surface, as well. I-scan images (Pentax, Tokyo, Japan) provides virtual chromoendoscopy in real-time during
the examination to view the surface pattern, highlighting the microvasculature of the neoplastic lesion. The evidence on the impact of the use of I-scan
on the colorectal adenoma detection rate is scarce. Objective — To evaluate whether the use of I-scan has impact on the adenoma miss rate (AMR) of
screening colonoscopy exams. Methods — Observational and prospective study conducted by monitoring patients over 50 years undergoing colonoscopy.
There were two groups: Group 1 — first inspection with standard high-definition white-light (HDWL) followed by a second inspection with I-scan 1;
Group 2 — first inspection with I-scan 1 followed by a second inspection with standard HDWL. The primary outcome was the AMR from the first
exam, calculated with the number of adenomas detected in the second exam, divided by the total number of adenomas detected in both exams. Results
— A total of 85 patients participated in the study. 14 were excluded, with a final sample of 71 patients, in the Group 1, 34 patients, and the Group 2,
37. A total of 58 adenomas were detected, 40 in the first inspection (20 in each group) and 18 in the second inspection in group 1. The overall AMR
was higher for the Group 1 than the Group 2 (47.4% vs 0% P=0.0002). Conclusion — The use of I-scan 1 during colonoscopy exam reduces the AMR.
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INTRODUCTION

Colorectal cancer (CRC) is a leading cause of cancer-related
death worldwide"?. Colonoscopy is the gold standard for diagnos-
ing and treating adenomas, leading to decreased colorectal cancer
incidence and mortality®. Adenoma resection can lead to a 53-70%
reduction in CRC mortality rate during the first ten years after co-
lonoscopy®. However, we also know that lesions can go unnoticed
during routine colonoscopy®.

The primary indicator of colonoscopy quality is the adenoma
detection rate (ADR), calculated by the number of patients in
which at least one adenoma was found, divided by the total number
of patients over 50 years who underwent screening colonoscopy.
Thus, physician’s efforts and endoscope manufacturers have been
focusing to increase ADR. According to Zimmermann-Fraedrich
et al.®, the only way to assess whether these measures are more
successful in increasing ADR than conventional state-of-the-art
colonoscopies, is to perform randomized controlled trial studies.
There are two types of methodologies: one is to perform simple
parallel randomized trials with two groups with or without the in-
tervention and ADR as the primary outcome. The other study type

is the so-called “tandem study”, which includes two colonoscopies
with the new and conventional scope in random order. The second
pass will reveal adenomas missed by the first one, the so-called
adenoma miss rates (AMR). Several reports indicate that the AMR
by observing standard high-definition white-light (HDWL) images
ranges from 6% to 60%". There are some risk factors for increas-
ing AMR, such as inadequate preparation, flat polyp morphology,
smaller size, and patients with multiple polyps detected within first
colonoscopy. There are reports of cancer cases diagnosed between
screening colonoscopies, some of which are advanced stages. Thus,
detecting adenomas during screening colonoscopy remains the
main objective in performing a high-quality exam, and the results
suggest need for improvements in colonoscopic technology®.

In addition to standard HDWL colonoscopy, enhancing imag-
ing technologies, including chromoendoscopy and magnification,
have been increasingly adopted to assist in the accurate diagnosis
of colorectal neoplasms'?, Among chromoendoscopy techonolo-
gies, narrow band image — NBI (Olympus: Tokyo, Japan), I-scan
(Pentax: Tokyo, Japan), blue-laser imaging — BLI-bright, and
Linked-color imaging — LCI (Fujifilm: Tokyo, Japan) are currently
available!!*-11-12),
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According to Fujishiro and Kodashima (2010)1%, the image
processing of I-scan provides enhanced view by a digital image,
a software-oriented technology that allows pixel modifications
of sharpness, tone, and contrast. This consists of three types of
algorithms: Surface enhancement (SE) = I-scan 1, contrast en-
hancement (CE) = I-scan 2, and tone enhancement (TE) = I-scan 3.

Few studies aimed to compare the use of digital chromoen-
doscopy methods versus standard HDWL colonoscopy imaging
in the detection of adenomas. Recently, in Brazil, a study deter-
mined the positive impact of LCI (Fujifilm) on detecting colorectal
adenomas compared with HDWL and BLI-bright (Fujifilm)®¥.
In a prospective randomized trial, to compare the detection of
adenomas by I-scan vs standard HDWL colonoscopy, higher
proportions of patients with adenomas were identified in a group
that underwent colonoscopy I-scan than in a group evaluated by
HDWL colonoscopy’?. In another prospective randomized trial,
patients underwent a tandem colonoscopy and concluded that with
I-scan technology more adenomas were detected compared with
HDWL colonoscopy?.

Our aim was to evaluate whether processing technology and
chromoendoscopy I-scan with algorithm surface enhancement —
SE (I-scan 1) can impact the AMR, during screening colonoscopy.

METHODS

In this randomized, controlled trial we enrolled patients aged
from 50 to 80 years, underwent screening, tandem colonoscopies at
the endoscopy unit of a tertiary hospital in Sao Paulo-SP (Brazil).
The trial was approved by the local an institutional review board
(CAAE 08114319.0.0000.5483).

The exclusion criteria were: patients with ASA TIT or IV{19;
with history of inflammatory bowel disease (IBD); with history
of colorectal resection; using anticoagulants; and those with inad-
equate colon preparation (Boston Bowel Preparation Score <6)'7.

We recorded patients’ age, sex, indication for the colonoscopy
(symptoms investigation, surveillance, or screening), whether there
was a family history of colorectal cancer. Antegrade colon prepa-
ration with a 10% mannitol solution was offered to all patients.
Anesthesiologists provided deep sedation with propofol and fenta-
nyl. The equipment used was the video colonoscopy (MagniView
EC-3890LZi; Pentax Corporation, Tokyo, Japan), high-resolution
video processor (Optivista EPK-17010; Pentax Corporation, Tokyo,
Japan), and high-resolution monitor (NDSsi 26 Radiance G2 HB;
NDS Surgical Imaging, San Jose, United States of America). The
chromendoscopy with surface enhancement (SE) was: [-scan mode 1.

Patients were allocated in two groups, using the electronic
randomization method. Group 1: first inspection with standard
HDWL followed by a second inspection with I-scan 1; Group 2:
the first inspection with I-scan 1 followed by a second inspection
with HDWL.

Three physicians performed the colonoscopies, who have rou-
tinely used magnification and chromoendoscopy for more than
ten years, performing more than 1000 colonoscopies per year, with
an overall ADR target above 25%. A minimum withdrawal time
of 6 minutes at each step of the two inspections was the target'®.

All detected lesions were resected, either at the first or the sec-
ond inspection. Only the adenomatous lesions were considered for
analysis. The adenomas were evaluated according to size, morphol-
ogy, location, and histology. The location was distributed over the
proximal colon (cecum, ascending colon, hepatic angle, and trans-

verse colon) and distal colon (splenic, descending, sigmoid colon,
and rectum). The polyps were morphologically classified according
to Paris classification™ and size (<5 mm, 6-9 mm, and >10 mm)©”,
The anatomopathological variables found were classified ac-
cording to World Health Organization (WHO)). Adenomas were
separated into non-advanced and advanced®? (TABLE 1).

TABLE 1. Classification of polyps according to the risk of malignancy.
ADVANCED ADENOMA

Size 210 mm

hight-grade dysplasia
Villous component

NON-ADVANCED ADENOMA

Tubular adenoma low-grade dysplasia < 10mm

By: Modified de Baron et al."®.

The primary outcome was AMR from first inspection of exami-
nation. We calculated this rate by dividing the number of adenomas,
detected during the second inspection of examination by the total
number of adenomas.

The failure rate in detecting adenoma using HDLW was 30%,
regardless of gender. Thus, 50% of patients would have at least
one adenoma, and participants with adenomas have an average
of two adenomas. For this study, the sample size was calculated
to compare proportion between two groups (considering that
the number of detection with I-scan 1 is greater than the number
with HDWL), with the significance of 0.05, varying the power
test (0.8) to detect a 3-fold reduction in adenoma rates, the study
required 69 adenomas per group. Thus, the researchers consider
that a sample of 138 patients, which results in an 80% test power
and a clinically relevant difference of 25%, is adequate for the
experiment in question — considering a 10% loss rate. Sample size
calculations were based on the simplified assumption of statisti-
cal independence among polyps from the same patient and the
use of the X test.

The mean, standard deviation, minimum, maximum, and quar-
tiles were considered for quantitative variables and frequency tables
for qualitative variables. To verify homogeneity between groups 1
and 2, the chi-square test was used for qualitative variables and
Student’s t-test for quantitative variables. To check the method’s
effectiveness, numbers of lesions were adjusted using linear model
with mixed effects, with groups (1 and 2), chromoendoscopy, and
interaction between group and chromoendoscopy being considered
fixed effects and patient as effect random. In every study, signifi-
cance of P<0.05 was considered. REDCap platform was used to
tabulate data and SPSS v25 software for analysis.

RESULTS

From June to September 2019, we found 85 patients (38
Male) eligible for the study. Of these, 14 (16.5%) were excluded
(FIGURE 1).

Thus, this study included 71 patients who underwent colonos-
copy. Of the 71 patients, 32 (45%) were men, ranging from 50 to
79 years, with an average of 64 years. According to age groups,
28% were from 50 to 60 years old, 53% from 61 to 70, and 19%,
from 71 and 80.
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Assessed for elegibility (n=85)
Excluded (n=14)

patients with ASA I or IV (n=7);

with a history of IBD (n=1);

with a history of colorectal resection (n=2);
using anticoagulants (n=1);

with inadequate colon preparation (n=3)

71 selected patients for colonoscopy

Randomization

GROUP 1 n=34 GROUP2 n=37

1st Inspection: HDWL
AD Ist=20

1st Inspection: I-scan
AD Ist=20

2nd Inspection: I-scan 2nd Inspection: HDWL

AD 2nd =18 AD2nd=0
AMR=_AD2nd =047 AMR=_AD2nd =0
AD1st + AD2nd ADI1st+ AD2nd

IBD: inflamatory bowel disease; AD: detected adenomas; AMR: adenoma miss rates

FIGURE 1. Flow diagram of study randomization.

As indicated by the exam, 7 (9.8%) were for symptoms investi-
gation, 24 (33.8%) for surveillance, and 40 (56.3%) for screening.
Ten (14%) patients had a family history of colorectal cancer. About
16 (23%) of the studied had never undergone a colonoscopy exam
(TABLE 2).

TABLE 2. Group comparison (71 patients who underwent colonoscopy).

The random division of the groups was 34 (48%) to Group 1:
first inspection with HDWL, and the second with I-scan 1, and 37
(52%) to Group 2: first inspection with I-scan 1, and the second
with HDWL (FIGURE 1).

The cecum was reached in all colonoscopies.

One hundred one lesions were resected and sent for histo-
pathological analysis. Histologically, 41 (40.6%) non-neoplastic
polyps, 58 (57.4%) adenomas, and 2 (2%) moderately differentiated
adenocarcinomas were detected.

In 31 patients, at least one adenoma was diagnosed, with an av-
erage of 1.5 adenomas per patient. Of these, 18 (58%) were women.

According to the adenomas’ endoscopic aspects, most were in
the proximal colon (69%), 93% tubular adenoma with low-grade
dysplasia, 86% sessile, 81% <5 mm, and 88% non-advanced ad-
enomas (TABLE 3).

In group 1, 38 adenomas were detected, with 20 adenomas in
the first observation (with HDWL) and 18 adenomas in the second
(with I-scan 1), representing an overall AMR of 47.4%. In Group
2,20 adenomas detected in the first observation, and there was no
adenoma in the second, with a null missed adenoma rate. The AMR
was significantly higher for the group 1 compared to the group 2
(P=0.0002) TABLE 4.

Regarding the adenomas detected in the second inspection, all
under the I-scan 1, there were only 2 (11%) advanced adenomas, one
measuring 10 mm with tubular histology and one with 5 mm and a
villous component, both located in the distal colon. There was no
difference between location (50% in the distal colon and 50% in the

G.1 G.2
Characteristics N % n % n % P value
71 100% 34 48% 37 52%
Sex >0.7
Female 39 55% 18 52.9% 21 56.8%
Male 32 45% 16 47.1% 16 43.2%
Indicated by the exam >0.7
Diagnosis 7 10% 3 8.8% 4 10.8%
Surveillance 24 34% 13 38.2% 11 29.7%
Screening 40 56% 18 52.9% 22 59.5%
Family history CCR 0.5
No 61 86% 28 82.4% 33 89.2%
Yes 10 14% 6 17.6% 4 10.8%
First colonoscopy >0.8
No 55 77% 26 76.5% 29 78.4%
Yes 16 23% 8 23.5% 8 21.6%
Age >0.8
50-70 years 57 80% 28 80.0% 29 78%
71-80 years 14 20% 6 20.0% 8 22%

CCR: cancer colon retal.
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TABLE 3. Characteristics of the 58 resected adenomas.

TOTAL G.2 G.1 Gl Gl

ENDOSCOPIC ASPECTS N % 1nd 1nd 2st 1nd 2st total AMR

58 100 40 20 0 20 18 38 47%
Location
Proximal and transverse colon 40  69% 32 17 0 15 8 23 21%
Distal and rectum colon 18  31% 8 3 0 5 10 15 26%
Anatomopathological
Tubular adenoma low-grade dysplasia 54 93% 37 19 0 18 17 35 45%
Tubular adenoma hight-grade dysplasia 1 2% 1 0 0 0 0%
Adenoma with Villous component 3 5% 2 0 0 2 1 3 3%
The Paris Classification
pedunculated (0-Ip) 4 7% 3 1 0 2 1 3 3%
sessile (0-Is) 50  86% 33 15 0 18 17 35 45%
no polypoid (0-1I) 4 7% 4 0 0 0 0 0%
Size
<Smm 47 81% 32 15 0 17 15 32 39%
6-9mm 5 9% 3 0 2 2 5%
>10mm 6 10% 1 4 3%
Adenoma
Non-advanced adenomas 51 88% 35 17 0 18 16 34 42%
Advanced adenomas 12% 5 3 0 2 2 4 5%

AMR: adenoma miss rates.

TABLE 4. Representing an overall adenoma miss rates - AMR
(P=0.0002).

GROUPS 1st 2nd N AMR P value
Total 40 18 58 0.0002
1 20 18 38 47%
2 20 0 20 0%

proximal), and almost all were sessile, <5 mm (94%). In group 1,
AMR was also stratified by size: the rate was 3% for adenomas
greater than 10 mm, 5% for those measuring 6-10 mm, and 39%
for those measuring 1-5 mm; by location: 21% proximal colon, 26%
distal colon and by anatomopathological: 45% tubular adenoma
with low grade dysplasia, 3% villous component (TABLE 3).

DISCUSSION

Impact of chromoendoscopy and image magnification on
increase ADR or reduce AMR is still a matter of debate because
controversial results have been reported®. Few tandem or parallel
studies are using either ADS or AMR as primary outcome to com-
pare digital chromoendoscopy methods versus standard HDWL
colonoscopy for adenoma detection. Evidence about the impact of
using I-scan (Pentax, Tokyo, Japan) on detection rate of colorectal
adenoma is scarce in the literature'?.

In this study, as we used the “tandem” methodology, all patients
were subjected to two inspections in a row to define the AMR.
Second inspection revealed the AMR, the adenomas lost in the
first colonoscopy inspection. The AMR was significantly higher
for the group that observed first with HDWL than the group that

first observed with I-scanl (47% vs 0%, P=0.0002). Our results
were similar to Hoffman et al. (2014)7, which showed a higher
miss rate for adenomas of 62.5% of white light imaging versus
30% of I-scan 2 —contrast enhancement, (P<0.05, chi-square test)
in tandem screening colonoscopies. In our study, we employed the
surface enhancement (SE) algorithm or I-scan 1. We believe that
I-scan 1 should be preferred method to reduce AMR, following the
reasoning that I-scan 1 is recommended for polyp detection while
I-scan 2 (contrast enhancement), and I-scan 3 (tone enhancement)
should be used for polyp characterization! (FIGURE 2).

FIGURE 2. Endoscopic aspect of normal mucosa of the right colon.
A) ascending colon with HDWL; B) ascending colon with I-scanl; C)
cecum with HDLW; D) cecum with I-scanl.
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Not surprisingly, most adenomas missed under HDWL but
detected with I-scan 1 were small (<5 mm), low grade adenomas. In
fact, this finding is not different from what is observed when other
strategies to increase ADR were adopted: cap®, retroflexion view
of the right colon®?", double examination of the right colon®®,

Recently, in Brazil, Santos et al.!® studied consecutive patients
undergoing colonoscopy were randomized (1:1:1) into examination
by HDWL, blue-laser imaging (BLI)-bright, or linked-color imag-
ing — LCI (Fujinon) during withdrawal of the colonoscope, and
concluded the LCI increases the detection of colorectal adenomas
during colonoscopy compared with HDLW. In contrast to our
result, using another type of device, Nagorni et al.®® compared the
use of narrow band image — NBI (Olympus) in colonoscopy versus
HDWL to detect colorectal adenomas and found no significant dif-
ference between the groups. The use of different chromoendoscopy
technologies and parallel versus tandem methodology probably
accounts for the variation in the results across the studies.

This study has several limitations. We could not reach the
calculated sample size of 138 patients. The tandem method has its
limitations because it is performed in two moments on the same
patient, which can generate anxiety in some patients who refuse to
participate in the study. As the study was conducted in a hospital
specializing in high complexity, we have many patients with a medi-
cal classification ASAIII and IV. Furthermore, we had a limited
number of physicians, who were chosen because they have a high

ADR. Thus, given the difficulty in reaching the desired sample, we
expanded our inclusion criteria, not only limiting the indication
to screening colonoscopy. According to a Zimmermann-Fraedrich
(2020)® in contrast to the homogeneous performance of parallel
studies, tandem trials methodology is more variable with more
methodological limitations. However, a review concluded that
tandem studies would be associated with significant advantages
such as lower sample size®.

In conclusion, the use of I-scan 1 (surface enhancement) —
electronic chromoendoscopy, reduced the AMR in screening,
surveillance, and diagnostic colonoscopies.
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Luz BSR, Canteras JCCD, Gon KC, Batista MLD, Ahn TJ, Maluf-Filho F. O impacto da cromoendoscopia com aprimoramento da imagem na taxa de

perda de adenoma na colonoscopia de rastreio. Arq Gastroenterol. 2021;58(4):450-5.

RESUMO - Contexto — O cancer colorretal ¢ uma das principais causas de morte relacionada ao cancer em todo o mundo. A colonoscopia ¢ o padrao

ouro para diagnosticar e tratar lesdes precoces, levando a diminui¢do da incidéncia e mortalidade do cancer colorretal. Entretanto, é importante o
reconhecimento de que alguns adenomas podem nao ser detectados (adenomas perdidos) durante o exame, e todos os esforgos vém sendo destinado a
reduzir esta taxa. O aprimoramento das tecnologias de imagem, incluindo cromoendoscopia eletronica e ampliagao, tem sido cada vez mais adotado
para melhorar a taxa de detec¢ao de adenomas colorretais. Como exemplo, as imagens obtidas com o I-scan® (Pentax, Toéquio, Japao), que fornecem
cromoendoscopia virtual em tempo real durante o exame para visao do padrao de superficie, destacando a microvasculatura da lesao detectada. As
evidéncias sobre o impacto do uso do I-scan® na taxa de detec¢io de adenoma colorretal sdo escassas. Objetivo — Avaliar se o uso de imagens I-scan®
(Pentax, Toquio, Japao) tem impacto na taxa de perda de adenoma nas colonoscopias de triagem. Métodos — Estudo observacional prospectivo de
colonoscopias comparando cromoscopia com o aprimoramento de superficie e luz-branca. Pacientes acima de 50 anos submetidos a colonoscopia foram
alocados aleatoriamente em dois grupos usando randomizagao eletronica — Grupo 1: primeira inspegdo com luz branca de alta defini¢ao seguida por
uma segunda inspe¢do com o aprimoramento de superficie pelo I-scan 1%; Grupo 2: primeira inspe¢ao com o aprimoramento de superficie I-scan 1*
seguida de uma segunda inspegao com luz branca de alta definigao. O desfecho primario foi a taxa de perda de adenomas do primeiro exame, calcula-
do com o numero de adenomas detectados na segunda inspe¢ao do exame dividido pelo niimero total de adenomas detectados em ambas inspegoes.
Resultados — Participaram do estudo 85 pacientes, sendo excluidos 14, com amostra final de 71 pacientes. 34 foram alocados para o Grupo 1 ¢ 37 no
Grupo 2. Um total de 58 adenomas foram detectados, 40 na primeira inspeg¢do (20 em cada grupo) e 18 na segunda inspegio, somente no Grupo 1.
A taxa de perda de adenoma foi maior para o Grupo 1 do que para o Grupo 2 (47,4% vs 0% P=0,0002). Conclusdo — A utilizagao de aprimoramento
de superficie I-scan 1 reduz a taxa de perda de adenomas em exames colonoscopios.

Palavras-chave — Adenoma; colonoscopia; célon; polipo colico; estudo prospectivo.
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