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Abstract

Introduction: Sessile serrated lesions (SSLs) have malignant potential for colorectal cancer in the
serrated pathway. Selective endoscopic resection of SSLs would reduce medical costs and procedure-
related accidents, but the accurate endoscopic differentiation of SSLs from hyperplastic polyps (HPs)
is challenging. To explore the differential diagnostic performance of magnifying colonoscopy in
distinguishing SSLs from HPs, we conducted a multicenter prospective validation study in clinical

practice.

Methods: Considering the rarity of diminutive SSLs, all lesions 26 mm that were detected during
colonoscopy and diagnosed as type 1 based on the Japan narrow-band imaging expert team (JNET)
classification were included in this study. Twenty expert endoscopists were asked to differentiate
between SSLs and HPs with high or low confidence level after conventional and magnifying NBI
observation. To examine the validity of selective endoscopic resection of SSLs using magnifying
colonoscopy in clinical practice, we calculated the sensitivity of endoscopic diagnosis of SSLs with

histopathological findings as comparable reference.

Results: A total of 217 INET type 1 lesions from 162 patients were analyzed, and 114 lesions were
diagnosed with high confidence. The sensitivity of magnifying colonoscopy in detecting SSLs was
79.8% (95% confidence interval (Cl): 74.7-84.4%) overall, and 82.4% (95% Cl: 76.1-87.7%) in the
high-confidence group. These results showed that the sensitivity of this study was not high enough,

even limited in the high-confidence group.

Conclusions: Accurate differential diagnosis of SSLs and HPs using magnifying colonoscopy was
challenging even for experts. JNET type 1 lesions 26 mm are recommended to be resected because

selective endoscopic resection has a disadvantage of leaving approximately 20% of SSLs on site.



Introduction

Colorectal cancer (CRC) is the third most common cancer worldwide [1], and adenomas were long
thought to be the only precursor lesion for CRC development. However, colorectal serrated lesions
have emerged as another key pathway contributing to CRC development, and it is now believed that
a significant portion of sporadic CRC arises from serrated precursor lesions [2, 3]. In colorectal
serrated lesions, traditional serrated adenomas, sessile serrated lesions (SSLs), and sessile serrated

lesions with dysplasia (SSLDs) are considered to be precursors to CRC.

Although no clear endoscopic diagnostic criteria exist for SSLs, the European Society of
Gastrointestinal Endoscopy recommends in their guidelines that all polyps should be resected except
for diminutive (€5 mm) rectal and rectosigmoid polyps that are predicted to be hyperplastic with high
confidence [4]. On the other hand, if SSLs could be discriminated from hyperplastic polyps (HPs) and
selectively resected, it would reduce medical costs, procedure-related accidents, and the burden on
patients and endoscopists. We have revealed that the percentage of SSLs in serrated lesions
increases with size and that the percentage of SSLDs in SSLs also increases with the size, and all SSLDs
were 6 mm or larger [5, 6]. Although several studies on the clinical and endoscopic characteristics of
SSLs have been reported [7-22], they were mostly designed as either single-center retrospective or
prospective studies using still images. No multicenter prospective study has been performed to
determine whether endoscopists can accurately differentiate between SSLs and HPs in clinical

practice.

The Japan narrow-band imaging (NBI) expert team (JNET) classification, the latest magnifying NBI
classification, has high diagnostic performance in differentiating neoplasm from non-neoplasm and in
predicting the distance of cancer invasion [23-25]. Thus, it has been widely used for endoscopic
diagnosis of colorectal lesions. Of note, INET type 1 lesions include both SSLs and HPs, and it is still
unclear whether SSLs and HPs can be distinguished. In recent years, there have been discussions that
assume that SSLs can be differentiated from HPs and selectively resected. We recognize the
weaknesses and limitations of endoscopic diagnosis and anticipate that accurate differential
diagnosis of SSLs in JNET type 1 lesions may be challenging in clinical practice. To explore the
differential diagnostic performance of magnifying colonoscopy in distinguishing SSLs from HPs, we
conducted a multicenter prospective study of the differential diagnosis of SSLs in JNET type 1 lesions

in clinical practice.

Materials and Methods



This prospective study was performed at four endoscopy centers (one university hospital, two
regional core hospitals, and one high-volume endoscopy center) and conducted in accordance with
the Declaration of Helsinki and the Clinical Research Act. This study protocol was reviewed and
approved by the Research Ethics Review Committee on December 5th, 2019 (case number: 201912-
02); it was also pre-registered in UMIN-CTR (University Hospital Medical Information Network Clinical
Research Registration System) as UMIN 000037543.

Patients

All patients aged 20 years or older with at least one JNET type 1 lesion 26 mm who underwent
colonoscopy at one of the four endoscopy centers were included. Written informed consent was
obtained from all participants. Pregnant or lactating patients, patients with a history of colectomy
(excluding appendicectomy), taking antiplatelet or anticoagulant medication, with inflammatory
bowel disease, polyposis coli, or colorectal cancer, and other concomitant severe diseases were

excluded.
Endoscopists and quality control

Twenty expert endoscopists were involved in this study and were defined as fellows qualified by the
Japan Gastroenterological Endoscopy Society, including three founding members of the JNET
classification. These 20 expert endoscopists were authorized after receiving a two-hour lecture on
recent reports and reviews on the endoscopic features of SSLs. No further quality control was

performed because it would have taken away from the current state of actual clinical practice.
Endoscopic and histopathological diagnosis of SSL

Whenever the endoscopist detected a lesion 26 mm during colonoscopy, he or she first performed
magnifying NBI and made a diagnosis according to the JNET classification. If the lesion was suspected
to be JNET type 1, detailed re-evaluation with white light imaging (MLI) and NBI were consecutively
performed. Based on these observations, a diagnosis of SSL or HP was made and recorded.
Additionally, the confidence level of the endoscopic diagnosis and the presence or absence of the
findings of each of the eight candidates were recorded. The diameter and location of each lesion
were also registered. Regarding the location, the right colon was defined to be proximal to the

splenic flexure.

The diagnostic criteria for SSL in this study were not strictly defined. Each endoscopist diagnosed SSL
or HP by considering comprehensive findings obtained through endoscopic observations because
there is no consensus regarding the diagnostic criteria for SSL and because diagnosis is made based

on the comprehensive judgment of each endoscopist in clinical practice.



The following eight terminologies were enrolled to describe the endoscopic features suggestive of
SSLs: irregular shape, indistinctive border, cloud-like surface, mucus cap, rim of debris, dilated
vessels, dilated crypts, and inverted growth pattern. These eight features were the characteristic
findings of sessile serrated adenoma/polyps (SSAPs) [26]. There was still no consensus regarding
endoscopic findings of SSLs; the diagnosis of SSL was made based on the findings of SSAPs in clinical
practice. Therefore, these eight features of SSAPs were adopted by the candidates as their
characteristic findings of SSLs. These eight candidate findings of SSLs are shown in Figure 1. For each
JNET type 1 lesion 26 mm, all eight findings had to be marked as either present or absent
simultaneously. Subsequently, the endoscopic treatment was performed for all JINET type 1 lesions
>6 mm and the resected specimen was submitted for histopathological examination. The
pathological diagnosis was made in each institution and all pathologists were blinded to the study.
These endoscopic and histopathological diagnoses were collected independently and registered in a
database. Lesions for which histopathological tissue could not be retrieved and lesions with a

histopathological diagnosis other than SSL or HP were excluded from the analysis.

Histopathological diagnosis was based on the 5th edition of the World Health Organization (WHO)
Classification of Tumors of the Digestive System, published in 2019 [27]. Histological criteria for
sessile lesions and polyps: A single unequivocal distorted crypt was the only requirement for the
diagnosis of a SSL. The distortion of crypt architecture can include horizontal growth along the
muscularis mucosae, dilatation of the crypt base, serrations extending into the crypt base, and
asymmetrical proliferation. Flat serrated lesions/polyps with no typical SSL-type crypts are diagnosed
as HPs by exclusion. Mild symmetrical crypt dilatation, occasional branching, and goblet cells at the

base of crypts are insufficient for the diagnosis of SSL.
Study outcomes

For examining the validity of selective endoscopic resection of SSLs using magnifying colonoscopy in
clinical practice, we used the sensitivity of endoscopic diagnosis of SSLs in JNET type 1 lesion 26 mm
in the analysis. Since it is clinically important to prevent leaving SSLs on site, the sensitivity of

endoscopic diagnosis was at most suitable measure for the description. The diagnostic performance,

such as specificity, positive predictive value, and negative predictive value of SSLs in JNET type 1

lesions 26 mm was also calculated by comparing the endoscopic diagnosis with the histopathological
diagnosis as the gold standard. The usefulness of the differential diagnosis was statistically analyzed
and judged by whether the upper limit of the 95% confidence interval (Cl) for sensitivity reached
90%. If the upper limit of the 95% Cl for sensitivity did not reach 90%, the differential diagnosis is not



sensitive enough, and selective endoscopic resection is not recommended due to the risk of leaving

more than 10% SSLs on site.

We also analyzed to what extent the combined use of confidence levels contributed to improving the
diagnostic performance. The diagnostic performance in the high confidence (HC) group, low
confidence (LC) group, and overall were compared. In addition, the appearance ratio of the eight
characteristic findings in the SSL and HP groups was calculated. Furthermore, multivariate logistic
regression analysis was performed to determine the usefulness of the eight characteristic findings in

the differential diagnosis of SSL.
Sample size calculation

We tried to set a sample size to get a reasonable width of confidence interval of sensitivity. This
calculation was based on earlier studies [7-22, 26]. The earlier study of Yamashina et al. reported the
diagnostic performance: sensitivity of 0.84 (0.71—0.93) for SSL diagnosis based on dilated crypts [20].
Based on this report, we calculated the sample size that the sensitivity was 0.84 and their upper 95%
confidence limit was 90% (n=144). In this calculation, no multiple lesions in the same cases were
admitted. Considering the potential case of multiple lesions in one case, we finally set 180 lesions for

the required numbers for enrollment in this study.
Statistical analyses

For the sensitivity, the Fisher’s exact test for binary data and the Mann—-Whitney U test for countable
data were used. For exploring the usefulness of the eight characteristic findings, a multivariate
logistic regression model was used to estimate odds ratios (ORs) and 95% Cls. This model included
the following eight variables: irregular shape, indistinct border, cloud-like surface, mucus cap, rim of
debris, dilated vessels, dilated crypts, and inverted growth pattern. R Version 4. 0. 0 (R Core Team
2020, Vienna, Austria) was used for the statistical analysis in this study. P <0.05 was considered

statistically significant.
Results
Study population

In four institutions, 4,397 and 4,336 patients were recruited and admitted, respectively, between
December 2019 and October 2020. Among them, 241 lesions from 185 cases were enrolled and no
cases were denied enrollment. One lesion was excluded due to ineligibility, and 23 lesions were
excluded due to non-serrated histology, eventually including 217 JNET type 1 lesions from 162 cases

in the final analysis. The study flowchart is shown in Figure 2.



As shown in Table 1, the patients’ mean age was 65.7 + 10.3 years, and the male/female ratio was
89/73. A total of 146 lesions (67.3%) were in the right colon. The mean diameter of JNET type 1
lesions was 9.5 £ 5.0 mm, and 148 lesions (68.2%) were between 6—9 mm. Pathologically, 129 lesions
were diagnosed as SSLs and 88 lesions as HPs. The percentage of pathological SSLs was 49.3% in 6-9
mm JNET type 1 lesions and 81.1% in >10 mm JNET type 1 lesions. Between SSLs and HPs, there were
no significant differences in age; however, there were significant differences in sex ratio, location,

and size.
Study outcomes
Diagnostic performance in discriminating SSLs from HPs

Endoscopically, 139 lesions were diagnosed as SSLs and 78 lesions as HPs, and histopathologically,
129 lesions were diagnosed as SSLs and 88 lesions as HPs, as shown in Table 2. Table 3 shows that
the diagnostic performance for SSLs in JNET type 1 lesions 26 mm was as follows: sensitivity 79.8%
(95% Cl 74.7-84.4), specificity 59.1% (49.8-62.4), accuracy 71.4% (65.3-76.9), positive predictive
value 74.1% (69.3-78.4), and negative predictive value 66.7% (58.1-74.3). The sensitivity of each
institution was 75.0%, 79.2%, 80.0%, and 80.4%, respectively, with no significant variations among

the institutions.
Diagnostic performance and confidence levels

A total of 114 lesions (52.5%) were endoscopically diagnosed with high confidence and 103 lesions
(47.5%) were diagnosed with low confidence. In the high confidence group, 75 lesions were
diagnosed as SSLs and 39 as HPs endoscopically, whereas 74 lesions were diagnosed as SSLs and 40
lesions as HPs histopathologically. The diagnostic performance of the high confidence group was
82.4% (76.1-87.7) for sensitivity, 65.0% (53.3-74.7) for specificity, and 76.3% (68.1-83.1) for

accuracy. The upper limit of the 95% Cl for sensitivity was 87.7%.
Appearance ratio of the eight endoscopic findings

As shown in Table 4, the mean number of the eight endoscopic findings recognized in the SSL and HP
groups was 2.76 and 1.52, respectively. The appearance rates of the eight findings in the SSL vs. HP
groups were: irregular shape 41.9% vs. 23.9%, indistinct border 38.0% vs. 20.5%, cloud-like surface
20.9% vs. 8.0%, mucus cap 62.0% vs. 33.0%, rim of debris 16.3% vs. 9.1%, dilated vessels 51.9% vs.
34.1%, dilated crypts 44.2% vs. 20.5%, and inverted growth pattern 0.78% vs. 3.4%. Table 5 shows
the appearance ratio of the eight findings in SSLs and HPs and the P-value between them. Except for

inverted growth, seven of the eight endoscopic findings were more frequently observed in SSLs, and



the appearance rates of six findings (irregular shape, indistinct border, cloud-like surface, mucus cap,

dilated vessels, and dilated crypts) were significantly higher in SSLs.
Multivariate logistic regression analysis of the eight endoscopic findings for SSLs

Multivariate logistic regression analysis was used to evaluate how useful each of the eight
endoscopic findings (irregular shape, indistinct border, cloud-like surface, mucus cap, rim of debris,
dilated vessels, dilated crypts, inverted growth pattern) were in the differential diagnosis, with each
finding as an independent factor. As shown in Table 6, the odds ratios for the eight endoscopic
findings were 1.884, 1.811, 2.543, 2.262, 1.760, 1.997, 1.819, and 0.085, respectively. Only two
findings, mucus cap and dilated vessel, were statistically significant. The area under the receiver
operating characteristic curve using the eight findings was 0.727, and that of only the mucus cap and

dilated vessel was 0.664.
Discussion/Conclusion

This is the first multicenter prospective study to clarify the differential diagnostic performance of
magnifying colonoscopy in distinguishing SSLs from HPs in clinical practice. In the present study, the
sensitivity of the endoscopic diagnosis of SSLs in JNET type 1 lesions 26 mm was 79.8% (95% Cl, 74.7—
84.4). The upper limit of the 95% Cl for sensitivity was less than 90%. This result statistically showed
that the probability of sensitivity exceeding 90% is less than 2.5%. The differential diagnosis of SSLs in
JNET type 1 lesions 26 mm was suggested to be challenging even by expert endoscopists. If selective
endoscopic resection is performed based on endoscopic diagnosis, 20.2% of SSLs are potentially
misdiagnosed as HPs and left on site. The diagnostic performance using magnifying colonoscopy is

considered inadequate for selective endoscopic resection of SSLs.

There are two hypotheses as to why the SSL differentiation was not sufficiently sensitive. First,
histopathological features of SSLs are difficult to observe endoscopically. Unlike adenomatous
lesions, the histopathological feature of SSLs is “distorted crypt” that refers to horizontal growth
along the muscularis mucosae, dilatation of the crypt base, serrations extending into the crypt base,
and asymmetrical proliferation [27]. Since all these histopathological features are expressed in the
crypt base, distorted crypts are difficult to detect by colonoscopy, which primarily observes surface
structures. This hypothesis is supported by Table 4 showing that 48.8% of the SSLs had only two or
fewer findings and six SSLs had no findings. Furthermore, the 5th edition of the WHO Classification of
Tumors of the Digestive System allows for the diagnosis of SSL even if there is one obvious distorted
crypt. In practice, it would be challenging to confirm by colonoscopy that there is not a single

distorted crypt within the lesion. Close examination of the pathology specimens in this study



revealed 11 lesions (8.5%) with only a small number of distorted crypts. Of these 11 lesions, only six

could be diagnosed as SSL even by magnifying colonoscopy.

The eight characteristic endoscopic findings of SSAPs were not specific to SSLs and they were often
observed in SSLs and HPs. Table 4 shows that while an average of 2.76 endoscopic findings were
noted in SSLs, an average of 1.52 findings were also recognized in HPs, and 79.5% of HPs showed at
least one of the eight findings. Although six of the eight findings were statistically more frequent in
SSLs, these results only showed the difference in frequency and did not indicate that a differential

diagnosis was possible.

Secondly, the study was conducted as a prospective study in clinical practice. Unlike studies using
static images, the endoscopist must manage the patient, operate the colonoscope, observe the
lesion in detail, and make a diagnosis and treatment plan in a short period of time. Inadequate bowel
preparation or excessive intestinal peristalsis makes detailed observation difficult. Therefore, the
accuracy of the differential diagnosis in actual clinical practice is lower than that in the previously

reported idealistic static images that were used.

This study also investigated the efficacy of concomitant use of confidence levels in the differential
diagnosis of SSLs as a secondary analysis. As shown in Table 3, the sensitivity in the HC group was
82.4% and the upper limit of the 95% Cl for sensitivity was 87.7%, indicating that sensitivity was
unlikely to exceed 90%, even in the HC group. The multivariate logistic regression analysis of the
usefulness of the eight endoscopic findings showed that mucus cap and dilated vessel were
statistically significant findings. If mucus cap and dilated vessel are recognized with high confidence,
the likelihood of SSLs may be high. Furthermore, if SSL had been diagnosed when any of the eight
characteristic endoscopic findings were positive, the sensitivity would have been 123/129 (95%),
which is sufficiently high. However, with a specificity of 20.5% and a negative predictive value of
75.0%, one in four lesions diagnosed during colonoscopy as HPs will be histopathologically diagnosed
as SSL. It may be difficult to use this criterion as a differential diagnosis in clinical practice.
Unfortunately, these are based on the results of secondary analysis. Additional validation studies

would be necessary.

The use of artificial intelligence (Al) to assist in the endoscopic diagnosis of SSLs is also being
investigated [28-30]. A recent analysis of the diagnostic performance of Al reported sensitivity and
specificity for SSLs of 80.9% and 62.1%, respectively [31]. Although these levels are similar to the
results of this study and appear to be lower than expected, similar systems to date have sometimes
excluded SSLs or failed to distinguish between SSLs and HPs [32, 33]. Currently, even with Al,

accurate differential diagnosis between SSLs and HPs is expected to be difficult.
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The present study had some limitations. First, when performing selective resection of SSLs, it is
necessary to consider the diagnostic potential of including lesions other than serrated lesions, such
as adenomas; however, lesions other than serrated lesions were excluded in this study. When
excluded lesions are included, the diagnostic performance for SSLs in JNET type 1 lesions 26 mm was
as follows: sensitivity, 79.8% (95% Cl 74.7—-84.4); specificity, 53.2% (46.8—59.0); accuracy, 67.6%
(61.7-72.9); positive predictive value, 66.9% (62.3—71.0); and negative predictive value, 69.0% (60.7—
76.5). The addition of the 21 excluded lesions does not affect the sensitivity of SSLs. In addition, this
study excluded patients with serrated polyposis. Second, since the diagnosis of SSLs was defined
based on an overall evaluation that included WLI, NBI, and magnified NBI, it was not possible to
assess the extent to which these modalities affected the diagnosis. Lastly, the criteria for endoscopic
findings were all subjective and vague. For example, it is not specified what degree of irregularity
should be considered as "irregular" or "indistinct border". Thus, at present, there are no clear criteria
for each finding. This point has been pointed out in earlier studies as a possible cause of
inconsistency in judgments by the same observer or other observers [19]. Since this study was

intended for the actual clinical setting, no ex-post analysis of these discrepancies was conducted.

In conclusion, the results of this study showed that the sensitivity of the differential diagnosis of SSLs
was very unlikely to exceed 90% of the threshold value. Therefore, accurate differential diagnosis of

SSLs and HPs using magnifying colonoscopy was challenging even for experts. JNET type 1 lesions 26

mm are recommended to be resected because selective endoscopic resection has a disadvantage of

leaving approximately 20% of SSLs on site. Future advances are expected in the endoscopic

differential diagnosis between SSLs and HPs.
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Figure Legends

Fig. 1. Eight candidate findings of SSLs.

Fig. 1. a) Irregular shape, b) Indistinctive border, c) Cloud-like surface, d) Mucus cap, e) Rim of

debris, f) Dilated vessels, g) Dilated crypts, h) Inverted growth pattern

Recruited
4,397 patients

Enrolled
185 patients, 241 lesions

Excluded because of,
Refusal, N=61
No JNET type 1 lesion 26 mm, N=4151

Eligible by inclusion criteria
182 patients, 238 lesions

Excluded because of meligibility.

3 patients, 3 lesions.
Lost of the specimen, N=2
JNET type 2A+1 lesion, N=1

Included in final analysis
162 patients, 217 lesions

Excluded because of histopathology.
20 patients, 21 lesions.

Tubular adenoma N=9

Traditional serrated adenoma N=5

Others (Lipoma, CMSEP, IMP, etc) N=7

Fig. 2. Flowchart.
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In four institutions, a total of 241 lesions from 185 cases were enrolled between December

2019 and October 2020 and no cases were denied enrolment. One lesion was excluded due to

ineligibility, and 23 lesions were excluded due to non-serrated histology, eventually including

217 JNET type 1 lesions from 162 cases in the final analysis.

Table 1. Baseline characteristics

Overall SSL HP P-value*
Patients 162 103 72
Age (years) 65.7 +10.3 65.4+10.9 66.1+9.6 0.571
Sex ratio 89/73 44/59 49/23 <0.01
(male/female)
Lesions 217 129 88
Right colon (%) 67.3 80.6 47.7 <0.01
Mean size (mm) 95+5.0 10.8+5.9 7.6+2.8 <0.01
Size: 6-9 mm 148 73 75
<0.01
Size: 210 mm 69 56 13 <0.01

HP: hyperplastic polyp, SSL: sessile serrated lesion

*: Comparison of SSL and HP
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Table 2. Differential diagnosis of SSLs and HPs in JNET type 1 lesions

Pathological diagnosis

Endoscopic diagnosis

SSL HP

103 36
SSL

(61) (14)

26 52
HP

(13) (26)

SSL: sessile serrated lesion, HP: hyperplastic polyp

(): high confidence cases
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Table 3. Diagnostic performance of expert endoscopists in discriminating SSLs from HPs

Overall High confidence
N=217 N=114
79.8% 82.4%
Sensitivity
(74.7-84.4) (76.1-87.7)
59.1% 65.0%
Specificity
(49.8-62.4) (53.3-74.7)
71.4% 76.3%
Accuracy
(65.3-76.9) (68.1-83.1)
74.1% 81.3%
PPV
(69.3-78.4) (75.1-86.5)
66.7% 66.7%
NPV
(58.1-74.3) (54.6-76.6)

PPV: Positive predict value, NPV: Negative predict value

(): 95% confidence interval



Table 4: Distribution of recognized endoscopic findings in SSLs and HPs

No. of recognized SSL HP
endoscopic findings N=129 N=88
0 6 18
1 21 31
2 36 20
3 33 15
4 13 2
5 13 2
6 3 0
7 3 0
8 1 0
Average 2.76 1.52

SSL: sessile serrated lesion, HP: hyperplastic polyp



Table 5: Appearance ratio of the eight findings in SSLs and HPs

SSL HP
P-value
N=129 N=88
Irregular shape (%) 41.9 23.9 <0.01
Indistinctive border (%) 38.0 20.5 <0.01
Cloud-like surface (%) 20.9 8.0 <0.01
Mucus cap (%) 62.0 33.0 <0.01
Rim of debris (%) 16.3 9.1 0.13
Dilated vessel (%) 51.9 34.1 <0.01
Dilated crypt (%) 44.2 20.5 <0.01
Inverted growth pattern (%) 0.78 3.4 0.16

SSL: sessile serrated lesion, HP: hyperplastic polyp
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Table 6. Multivariate logistic regression analysis of eight endoscopic findings for SSLs

Endoscopic findings OR 95% ClI P-value
Irregular shape 1.884 0.959 - 3.698 0.066
Indistinctive border 1.811 0.895 - 3.667 0.099
Cloud-like surface 2.543 0.964 - 6.707 0.059
Mucus cap 2.262 1.212-4.223 <0.05
Rim of debris 1.760 0.652-4.750 0.265
Dilated vessel 1.997 1.062 -3.756 <0.05
Dilated crypt 1.819 0.906 - 3.652 0.092
Inverted growth pattern 0.085 0.003 - 2.534 0.155

OR: odds ratio, Cl: confidence interval

22



	②博士学位論文_平田大善　表紙
	⑨同意書
	221110_1517_001

	②博士学位論文　本体
	We would like to thank Honyaku Center Inc. for English language editing, Drs. Fumihiro Inoue, Hajime Honjo, Tomoyuki Nagai, Tomohiro Soda, Saori Kashiwagi, and Yoshio Sakamoto for their dedicated cooperation and high-quality colonoscopies.
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
	Author Contributions


