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Introduction of digital chromoendoscopy for classification of
colonic lesions and assessment of experience gain in a tertiary

healthcare hospital
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ABSTRACT

Introduction: Colonoscopy is effective in reducing mortality by detecting and removing polyps, but invasive procedures remain common.
New techniques, such as the NICE classification with Narrow-band Imaging (NBI), help predict the histology of polyps without resection.
This study evaluates the impact of the NICE classification in colonoscopies at a tertiary healthcare service, analyzing examiner performance
over time. Methods: A single-center prospective observational study. Patients who underwent colonoscopy with detected polyps were
included, undergoing digital chromoendoscopy for NICE protocol classification, compared with histopathology as the gold standard. The
analysis was stratified by two periods and among examiners. Results: Overall accuracy was 70.2%, with sensitivity of 0.663, specificity
of 0.761, negative predictive value (NPV) of 0.590, and positive predictive value (PPV) of 0.813, with no significant improvement in the
second period. There was a performance gain in sensitivity (0.606 vs. 0.825, p=0.002), with no difference in other variables. Discussion: An
improvement was observed in sensitivity and a non-significant improvement in accuracy, NPV, and PPV. Variability among examiners, as
indicated by a Kappa of 0.403, and the reduced sample size may have limited more robust results. Conclusion: Digital chromoendoscopy
is effective for classifying colonic lesions and pre-resection histological identification; however, examiner performance is crucial and should
not be the sole basis for clinical decisions. Implementing formal training and continuous practice is essential for improving performance.
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INTRODUCTION

olorectal cancer (CRC) is one of the leading causes
C of cancer mortality in the world, being the second
most common in women and the third among men'™
5. Colonoscopy is one of the most effective methods
for screening, with the ability to reduce incidence and
mortality by up to 80% in the distal colon and 60% in
the proximal one, through the detection and removal of
polyps'38. Although many polyps, especially those smaller
than 5mm, are benign, resection for histopathological
confirmation is still necessary, increasing costs and risks of
complications’?.
Recent advances in endoscopy, such as digital
chromoendoscopy, aim to optimize the diagnosis and
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efficiency of endoscopic procedures’®', allowing the
prediction of lesions’ histological type and guiding the
conduct*'?. Among these tools, the NICE classification,
which uses narrow-band imaging (NBI) without image
magnification, has demonstrated high sensitivity in the
detection of neoplastic polyps'*'*, being recommended by
some societies™.

In view of the implementation of new methods,
it is essential to analyze their performance before their use
directly impacts clinical decisions and patient outcomes.
Continuous training and experience acquired over time can
contribute to the improvement of these skills, resulting in a
more assertive approach to the polyps detected. Therefore,
the present study aims to analyze the introduction of the
NICE classification in an outsourced colonoscopy service,
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combined with the examiners’ performance gain in the
period analyzed.

METHODS

We conducted a prospective, observational,
single-center study, with analysis of partial results
of the work enrolled in the CAAE under number
63409022500005125.
colonoscopy with identification of polyps had their lesions
analyzed by digital chromoendoscopy, with subsequent
classification into one of the types of the NICE protocol:
type 1 — hyperplastic, type 2 — adenoma, and type 3 —
invasive neoplastic. The type of classification, determined
by the performing professional, was recorded and later
compared with the histopathological result, considered
the gold standard. All examinations were performed by
coloproctologists with at least 10 years of experience in
colonoscopy, who, despite knowing the classification,
did not use it routinely.

To compare the performance gain, the patients
were divided into two periods: period 1, encompassing
patients from January to March, and period 2, after the
training of the participants, encompassing patients in
April.

Patients who  underwent

We included patients over 18 years of
age who underwent colonoscopy in the Digestive
Endoscopy Service of Hospital Felicio Rocho between
January and April 2023, who had polyps identified,
regardless of the indication. The exclusion criteria were
patients with inflammatory bowel disease or colitis
evidenced during the examination, patients with colonic
neoplasia submitted to the examination for endoscopic
tattooing, indication for emergency colonoscopy (lower
gastrointestinal hemorrhage, volvulus), and impossibility
of signing of the Informed Consent Form (ICF), either by
cognitive deficit or by guardians’ unwillingness.

Sample calculation and statistical analysis

The sample size was calculated considering
the confidence level, sensitivity, and specificity of
articles in the literature review where these data were
available®'®'’ The confidence interval was 95%, the
margin of error ranged from 0.05 to 0.07. Considering

the expected prevalence of 0.78, a sample of 250 polyps
was reached. Categorical variables were described as
absolute frequency and percentage. The quantitative
variable first underwent the Shapiro-Wilk test, which
evaluated the normality of the data. When non-
normality was significant at the level of 0.05, the variable
was described with median and interquartile range. In
the comparison between data collections, we used the
Mann Whitney test for the quantitative variables, and for
the comparisons of categorical variables, the asymptotic
Pearson’s Chi-square test (when up to 20% of the cells
had an expected value between 1 and 5 and 80% of
the expected value greater than 5) and Pearson’s exact
Chi-square test (when more than 20% of the cells had
an expected value between 1 and 5). In the comparisons
between specificity, accuracy, positive
predictive value (PPV), and negative predictive value
(NPV), we used the 95% confidence intervals of these

sensitivity,

measures.

RESULTS

At the end of data collection, we obtained 399
polyps; 149 (37.3%) were later identified as hyperplastic,
six (1.5%) as serrated, 243 (60.9%) as adenomatous,
and one (0.3%) as invasive neoplastic. Most lesions were
removed in period 1 (307 vs 92), although there was no
difference between the distribution of histological types
(p=0.280).

Regarding  classification,
predominance of lesions classified as NICE type 1
(50.1%), but there was a difference between periods
(p<0.0001). In period 1, there was a predominance
of type 1 NICE lesions (55.4%), while in period 2 the
predominance was of type 2 NICE lesions (67.4%).

When assessing overall accuracy, we observed
an agreement rate between NICE and histopathology
of 70.2%, and there was a non-statistically significant
improvement in the second period (77.2% vs. 68.1%,
p=0.0941. The data discussed are summarized in Table 1.

During data collection, we analyzed accuracy,
sensitivity, specificity, PPV, and NPV of NICE types 1
and 2, since we observed no lesions classified as NICE
type 3. The overall sensitivity of the method was 0.663
(95% C1 0.599-0.722). The overall positive and negative

there was a
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predictive values were 0.813 (95% Cl 0.752-0.865) and

accuracy, PPV, and NPV variables when comparing

0.590 (95% CI 0.518- 0.659), respectively. We found periods 1 and 2. The accuracy of the classification was

no statistically significant differences as to specificity,

Table 1 - Morphological characteristics of polyps.

0.701 (95% Cl 0.653-0.746).

Period 1* Period Total
n=307 2%* n=92 n=399 p-value
Anatomopathological type  Hyperplastic 122 (39.7%) 27 (29.4%) 149 (37.3%) 0.2804
Serrated 4 (1.3%) 2(2.2%) 6 (1.5%)
Adenomatous 180 (58.6%) 63 (68.5%) 243 (60.9%)
Invasive cancer 1(0.3%) 0(0.0%) 1(0.3%)
NICE type Type1 - Hyperplastic 170 (55.4%) 30(32.6%) 200 (50.1%) <0.00012
Type2 - Adenomatous 137 (44.6%) 62 (67.4%) 199 (49.9%) '
Correct Identification Yes 209 (68.1%) 71 (77.2%) 280 (70.2%) 0.0942
No 98 (31.9%) 21(22.8%) 119 (29.8%)
Global accuracy 68.1% 77.2% 70.2% 0.09413

'"Mann Whitney test; 2Asymptotic Pearson’s chi-square test; Z-test for proportions; “Pearson’s exact chi-square test. *Exams conducted until
03/31/2023, ** Exams conducted between 04/01/2023 and 04/30/2023.

Sensitivity, in its turn, displayed a significant (95% ClI 0.599-0.722). The calculated Kappa coefficient
difference regarding the two study periods (0.606 vs. showed moderate agreement between periods 1 and 2,
0.825, p = 0.002), with overall performance of 0.663 with no significant differences (Table 2).

Table 2 - Epidemiological variables (95% Cl) and analyzed periods.

Period 1+2 Period 1 Period 2 p-value1
Sensitivity 0.663 (0.599;0.722) 0.606 (0.530;0.678)  0.825 (0.709;0.909) 0.002
Specificity 0.761 (0.686;0.826) 0.786 (0.704;0.854)  0.655 (0.457;0.821) 0.151
Accuracy 0.701 (0.653;0.746) 0.680 (0.624;0.732)  0.771(0.672;0.853) 0.094
PPV 0.813(0.752;0.865) 0.801(0.761;0.846)  0.839(0.723;0.920) 0.695
NPV 0.590 (0.518;0.659) 0.582 (0.504;0.657)  0.633(0.439;0.801) 0.689
Kappa 0.403 (0.315;0.490) 0.372 (0.273;0.451)  0.476 (0.284,0.668) -

'Fisher’s exact test.

As for the professionals conducting the exams,
we found no significant difference in specificity, PPV,
NPV, and Kappa coefficient between them. Professional E
obtained a better sensitivity result (0.875, 95% Cl 0.732-
0.958) than professional A (0.532, 95% C10.381-0.679),
while no significant difference was observed among the
other examiners. When assessing accuracy, professional
D (0.826, 95% Cl 0.747-0.889) obtained a better result
than professional A (0.616, 95% Cl 0.495-0.728), and
there was also no difference among the others (Table 3).

DISCUSSION

NBI was initially described in Japan by Sano et
al., in 2001, with the aim of aiding in the diagnosis and
management of lesions found in colonoscopy. Since its
creation, numerous classifications have been made'®™
to improve diagnostic accuracy, and its use is currently
recommended for the identification of polyps, according
to Kaltenbach et al., in 2020. For these reasons, we
decided to analyze the performance of colonoscopists
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from a tertiary hospital when incorporating the NICE
classification into the service, as well as to evaluate the

Table 3 - Epidemiological variables by examiner.

impact of the classification training on the performance
of the participants.

Examiner
A B C D E
Sensitivity 0.532 0.708 0.739 0.725 0.875
(0.381;0.679) (0.489;0.874) (0.589;0.857) (0.604;0.825) (0.732;0.958)
Specificity 0.769 0.800 0.520 0.806 0.844
(0.564;0.910) (0.444;0.975) (0.313;0.722) (0.686;0.896) (0.672;0.947)
Accuracy 0.616 0.735 0.662 0.826 0.697
(0.495;0.728) (0.556;0.871) (0.540;0.770) (0.747;0.889)  (0.590;0.790)
PPV 0.844 0.875 0.697 0.551 0.875
(0.672;0.947) (0.732;0.958) (0.590;0.790) (0.402;0.693) (0.732;0.958)
NPV 0.476 0.533 0.520 0.725 0.806
(0.320;0.636) (0.266;0.787) (0.313;0.722) (0.604;0.825) (0.686;0.896)
0.265 0.444 0.259 0.528 0.410
Kappa

(0.068;0.462)

(0.150;0.738)

(0.027;0.491)

(0.384;0.672)

(0.237;0.583)

The overall accuracy of our study was 0.701
(95% Cl 0.653-0.746), with a sensitivity of 0.663 (95%
C1 0.686-0.826) and specificity of 0.761 (95% CI 0.686-
0.826). When comparing with the results of Hewlett
et al., in 2012, who introduced the NICE classification
and achieved accuracy of 0.890 (95% Cl 0.830-0.930),
sensitivity of 0.980 (95% Cl 0.940-1), and specificity of
0.690 (95% Cl 0.500 - 0.800), or with Hamada et al.,
2021, with sensitivity of 0.992 (95% Cl 0.979-0.998),
specificity of 0.852 (95% Cl 0.729-0.934), and accuracy
of 0.978 (95% ClI 0.961-0.988), our results were
inferior except for specificity, which showed superior
performance. This discrepancy can be explained by
examiner-dependent variations and lack of familiarity
with the tool.

To evaluate the impact of training on the
performance of participants when using NICE, we
compared period 1, considered as the training phase, with
period 2, deemed as the evaluation phase. We observed
an improvement in the results in the second period, as
evidenced in Table 2. When analyzing accuracy, we saw a
trend of improvement between periods (0.681 vs 0.772,
p=0.094). At the end of period 2, professional D obtained
an accuracy of 82%. It isimportant to note, however, that
there was no statistical difference between the results,
except for the sensitivity, which went from 0.606 to 0.825
(p=0.002). This finding, related to the non-difference in

the histological distribution of polyps between periods, as
shown in Table 1, evidences the trend towards improved
performance, which suggests that familiarization with
the tool can improve NICE's accuracy. When comparing
the results with those of Neumann et al. (2013), where
accuracy increased from 73.9% to 94.3%°, or with the
study by Kang et al. (2021), which observed an accuracy
of 96.27% in the trainees group after training6, the
possibility of other variables that may have influenced our
data should be raised, as a shortened evaluation period
and the examiner-dependent variation.

The five colonoscopists included in the study
had at least 10 years of experience with endoscopic
examinations and were familiar with NBI and its
classifications, though they did not routinely use it for
polyp classification. Professional E had higher sensitivity
than professional A (0.875 x 0.532), with no statistically
significant difference between the other participants.
Regarding accuracy, professional D obtained better
results than professional A (0.826 x 0.616), with no
difference between the other colonoscopists, evidencing
an examiner-dependent characteristic of the classification
reliability in histopathological prediction, a hypothesis
reinforced by the Kappa coefficient of 0.403.

Despite the improvement in the observed
parameters, the lack of statistically significant difference
in variables such as specificity and accuracy raises the
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possibility that the small sample size, despite having
achieved statistical significance, or the relatively short
collection period after training may have limited the
detection of more robust differences. Wang et al. (2023)
also analyzed the impact of two types of short training
to assess accuracy gains, but failed to show significant
differences, unlike Neumann et al. (2013) and Kang
et al. (2021), who showed improvements with longer
training regimes. Future studies could benefit from larger
sample sizes and longer observation periods to assess
improvements’ sustainability and intensification over
time. Another explanation for the improvement observed
in some metrics, such as specificity, may be related to the
Hawthorne effect. This effect describes the tendency of
individuals to modify their behavior when they know they
are being watched. Because this study is a single-center
study, the results presented may not be generalizable to
other centers. The application of the NICE technique has
inter-examiner variations, as demonstrated by the study,
which can be further exacerbated in professionals with
less experience. Therefore, we emphasize the need for
formal training programs to optimize the use of these
tools in different clinical contexts?%?4,

Although advanced imaging techniques, such
as virtual chromoendoscopy, can be learned relatively

RESUMDO

quickly, expert-level performance requires continuous
training and real-time feedback?*. This aligns with our
results, where we have seen progress in examiners’
performance. Examiner D achieved an accuracy of 82%
in the last month. In addition, research suggests that
even brief training, such as the one implemented in our
study, can result in gains in sensitivity and specificity?#2°.
In addition, the integration of artificial intelligence
tools could help standardize the technique and provide

real-time feedback, further enhancing examiners’
performance?0-25:2¢,

CONCLUSION

The findings suggest that endoscopists’

familiarization with the NICE protocol may indeed
improve accuracy in detecting and classifying colonic
polyps, especially adenomatous ones, as evidenced by
the improvement in accuracy and sensitivity over the
course of the study. However, it is crucial to exercise
caution when applying these results in clinical practice,
as differences may not reflect a relevant clinical impact
in all scenarios. Observations with a greater number
of examiners and for a longer time can help clarify the
results proposed by the study.

Objetivo: A colonoscopia é eficaz para reduzir a mortalidade ao detectar e remover polipos, mas procedimentos invasivos ainda
sdo comuns. Novas técnicas, como a classificacdo NICE com Narrow-band Imaging (NBI), ajudam a prever a histologia dos pdlipos
sem resseccdo. O presente estudo avalia o impacto da classificacdo NICE em colonoscopias em servico de satde tercidrio, analisando
a performance dos examinadores ao longo do tempo. Métodos: Estudo prospectivo observacional unicéntrico. Incluidos pacientes
submetidos a colonoscopia com palipos detectados, que passaram por cromoendoscopia digital para classificacao do protocolo NICE
comparando com a histopatologia como padrao-ouro. Foi estratificado a anélise em 2 periodos e entre os executantes. Resultados:
A acurécia geral foi de 70,2%, sensibilidade de 0,663, especificidade de 0,761, valor preditivo negativo (VPN) de 0,590, valor
preditivo positivo (VPP) de 0,813 sem melhora significativa no sequndo periodo. Houve um ganho de performance na sensibilidade
(0,606 vs 0,825, p=0,002), ndo houve diferenca nas outras variaveis. Discussdo: Observou melhoria na sensibilidade e melhoria ndo
significativa na acuracia, VPN, VPP A variabilidade entre os examinadores, demonstrado pelo Kappa 0,403 e o tamanho reduzido da
amostra podem ter limitado resultados mais robustos. Conclusado: A cromoendoscopia digital é eficaz para a classificacdo de lesdes
colbnicas e identificacdo histoldgica pré-resseccdo, mas a performance dos examinadores é crucial, ndo devendo ser a Unica base
para decisées clinicas. A implementacéo de treinamento formal e pratica continua é fundamental para melhorar o desempenho.

Palavras-chave: Colonoscopia. Educacdo Continuada. Polipos Adenomatosos. Polipos Intestinais.
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