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BACKGROUND AND AIMS: There are limited data regarding
the morphology, histopathology, and anatomical distribution of
sporadic colorectal polyps in Chinese patients. We evaluated
these characteristics of sporadic polyps to guide the endoscopic
detection and excision of colorectal polyps. METHODS: This
was a retrospective single-center observational study involving
7381 patients with sporadic colorectal polyps. All polyps were
removed endoscopically. The morphology and histopathology
of polyps were evaluated according to the Paris classification
and the World Health Organization classification, respectively.
RESULTS: A total of 22,174 polyps removed endoscopically
from 7322 patients were included. In the sigmoid colon,
24.70% of colorectal polyps occurred, followed by the trans-
verse colon (18.58%) in frequency. 0-Is type polyps accounted
for 60.60% of all sporadic colorectal polyps. Polyps with 0-
Ip, 0-Isp, and 0-IIa types were frequently found in the sig-
moid colon, but laterally spreading lesions usually occurred
in the ascending colon (24.61%) and rectum (20.51%).
Irrespective of the Paris classification and anatomical loca-
tion, as the polyps enlarge, the proportion of adenomatous
polyps gradually increases while the proportion of serrated
lesions decreases. Polyps with size �1 cm located in the left-
sided colon were more likely to have villous/tubulovillous or
high-grade dysplasia histology than those located in the
right-sided colon, and about 1% of them were demonstrated
with adenocarcinoma. CONCLUSION: Sigmoid colon should
be detected adequately during colonoscopy, and polyps with
size �1 cm should be treated carefully, especially in the left-
sided colon.
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Introduction

Colorectal cancer is the most common type of
gastrointestinal cancer. Due to changes in lifestyle,

the incidence of colorectal cancer is rising worldwide. The
concept of a polyp-cancer sequence suggests detection and
endoscopic removal of colorectal adenoma as a means of
reducing the incidence of colorectal cancer. The presence
of recognizable precursor lesions and well-developed
screening tests has led to a worldwide introduction of
population screening over the past decade. However, the
frequency of colorectal polyp changes in different anatom-
ical sites of the colorectum as well as the pathology. It is vi-
tal for endoscopists to discover high-risk polyps during
colonoscopy to prevent colorectal cancer. This necessitates
a more comprehensive description including morphology,
anatomical distribution, and histopathology of those precur-
sor lesions within the entire colon.

Among patients with sporadic colorectal polyps, it is
important to identify those at risk for malignancy. According
to histopathology, polyps have different potential for colo-
rectal cancer. For serrated polyps, small distal hyperplastic
polyps (HPs) have no substantial malignant potential and do
not affect colonoscopic surveillance intervals. However,
sessile serrated lesions (SSL) and traditional serrated ade-
nomas (TSA) increase the risk of colorectal carcinoma.
Generally, high-risk adenoma refers to patients with 1 or
more of the following findings: 3 or more adenomas, ade-
noma �10 mm in size, and adenoma with tubulovillous/
villous or high-grade dysplasia (HGD) histology.1–3

Herein, we analyzed a series of 22,174 colorectal polyps
endoscopically removed from 7322 patients with sporadic
polyps in our unit during 9 years (Figure A1, Table A1). The
retrieved polyps were completely analyzed to clarify the
morphology, anatomical distribution, and histopathology of
sporadic colorectal polyps.
Materials and Methods
Study population

Patient selection was conducted according to the flow chart
(Figure A1). Endoscopic classification and pathological files of
patients who underwent endoscopic resection of sporadic
colorectal polyps between April 2011 and January 2020 in the

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.gastha.2023.06.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastha.2023.06.002&domain=pdf


2023 Characteristics of sporadic colorectal polyps in Chinese 965
Second Affiliated Hospital of Zhejiang University were collected
and reviewed. Patients with the following criteria were
excluded: 1) with inflammatory bowel disease; 2) with family
history or personal history of colorectal carcinoma, hereditary
syndrome such as familial adenomatous polyposis, Cowden
syndrome, Canada-Cronkhite syndrome, or serrated polyposis
syndrome; 3) other protruding lesions except sporadic colo-
rectal epithelial polyps, such as submucosal tumor-like lesions
(lipoma, gastrointestinal stromal tumor, neuroendocrine
neoplasm, and schwannoma), endometriosis, mucosa-
associated lymphoid tissue lymphoma, cystic lesions; 4)
polyps without clear anatomical site, Paris classification, or
histology. A total of 7322 patients who underwent endo-
scopic resection and were diagnosed as having sporadic
colorectal polyps were selected for further analysis in this
study. Patient consent was waived by the institutional review
board of the Second Affiliated Hospital of Zhejiang University
as this study was retrospective and patients’ information was
protected.

Anatomical sites of colorectum
According to the book entitled 大腸内視鏡挿入法 軸保持短

縮法のすべて (the 2nd edition), the anatomical position was
comprehensively judged, combined with the insertion length of
endoscope and the characteristics of colorectal lumen. Generally,
when the endoscopic axis is straight and shortening, the inser-
tion length can be referred to as anatomical positions as follows:
rectosigmoid (10w15 cm), junction of sigmoid and descending
colon (30 cm), splenic flexure (40 cm), hepatic flexure (60 cm),
and cecum (70w80 cm). The characteristics of colorectal lumen
are often displayed as follows: rectosigmoid (the bending angle
is large and it is difficult to observe the lumen), descending colon
(linear lumen, usually with fluid retention), splenic flexure (blue
spots could sometimes be observed), transverse colon (trian-
gular lumen, usually with annular fold), hepatic flexure (blue
spots could be observed generally), ascending colon (linear
lumen, usually with deep fold), and the cecum (identified by the
appendix opening and ileocecal valve). Moreover, in this study,
the right-sided colon included ileocecal valve, cecum, ascending
colon, hepatic flexure, and transverse colon, while the left-sided
colon included splenic flexure, descending colon, rectosigmoid,
and rectum. All the anatomical locations of colorectal polyps
were confirmed by 3 endoscopists. Polyps without clear
anatomical site were excluded.
Endoscopic classification of colorectal polyps
Lesions were carefully examined in vivo by the in-

vestigators at the initial endoscopy and classified according to
the Paris classification, which is a consensus international
standard for defining superficial gastrointestinal lesion
morphology.4 Polyp size was measured using the tip of snare
catheter (2.5 mm). Generally, elevated (>2.5 mm above the
surrounding normal mucosa) sessile lesions are described as
Type 0-I and sessile lesions <2.5 mm classed as 0-IIa (slightly
elevated), 0-IIb (flat), or 0-IIc (slightly depressed). Excavated or
ulcerated lesions with deep ulcer below mucosa are classed as
0-III. Type 0-I is divided into 3 subtypes: pedunculated (0-Ip),
0-Isp (subpedunculated), and sessile (0-Is) lesions. Laterally
spreading lesions (LST) has been characterized as non-
protruding elevated colonic lesions with diameter more than
10mm. Combined types also occurred, such as 0-IIc þ IIa,
0-IIa þ IIc, 0-III þ IIc or 0-IIc þ III lesions. In this study, we
focused only on the main type of morphology and the polyps
with combined types were excluded, and the Paris classification
of all the colorectal polyps were reconfirmed by 3 endoscopists.
Polyps without clear Paris classification were excluded.

Histopathology of colorectal polyps
We defined the histology of colorectal polyps in this study

according to the World Health Organization classification of
digestive system (the 5th edition). In general, the benign
epithelial tumors and precursors include both conventional
adenomas and serrated lesions. Colorectal serrated lesions are
characterized by a serrated (sawtooth or stellated) architecture
of the epithelium, including HPs, SSL, and TSA. Conventional
colorectal adenoma, distinguishing from serrated lesions, is a
benign, premalignant neoplasm composed of dysplastic epithe-
lium. It usually contains several subtypes including tubular
adenoma with low-grade dysplasia or HSD/intraepithelial
neoplasia, villous adenoma with low- or high-grade dysplasia/
intraepithelial neoplasia, tubulovillous adenoma with low-grade
dysplasia or HGD/intraepithelial neoplasia. Moreover, hyper-
plastic, inflammatory, and juvenile polyps are nonneoplastic
lesions; their potential for progression to neoplasia is nil or very
small, while serrated adenomas harbor a neoplastic component.
Nonneoplastic polyps are frequent in the colon.5 The histopa-
thology of all the colorectal polyps were confirmed by gastro-
enterology pathologists. In this study, the high-risk histology
was defined as polyps with villous/tubulovillous or HGD his-
tology. Polyps without confirmed histology were excluded.
Results
24.70% of colorectal polyps occurred in the sig-
moid colon, and 60.60% of colorectal polyps were
with 0-Is type

Herein, we first analyzed macroscopic appearance of
each polyp in different localizations. As shown in Figure 1,
the largest number of each form of polyp occurred in the
sigmoid colon (24.70%, n ¼ 5478/22,174), followed by the
transverse colon in frequency (18.58%, n ¼ 4119/22,174)
(Figure A1, Table A1). The anatomical location of occurrence
for different type of polyp in Paris was analyzed. It
demonstrated that polyp with 0-Is type occupied the ma-
jority in any anatomical location of colon, and the number of
polyps with type 0-IIb or 0-IIc were 1, 8, respectively
(Table A1), and type 0-III was not observed. So, the polyps
with type 0-IIb, 0-IIc, or 0-III were all excluded for further
analysis. Among the 22,174 sporadic polyps, the pro-
portions of polyps with different Paris types were as fol-
lows: 60.60% (0-Is), 6.90% (0-Ip), 13.64% (0-Isp), 16.42%
(0-IIa), and 2.31% (LST) (Figure 2A). 0-Is polyps were
frequently found in the sigmoid colon (23.05%), followed by
transverse colon (20.02%) and rectum (16.32%). Polyps
with 0-Ip, 0-Isp, and 0-IIa were frequently found in the
sigmoid colon, but LST usually occurred in the ascending
colon (24.61%) and rectum (20.51%). Moreover, the



Figure 1. Distribution of colorectal polyps with different Paris
classification in different anatomical locations. The frequency
of 0-Is polyps in different anatomical positions was more than
50% (red color bar in the upper side of the figure). Polyp with
0-Is type occupied the majority in any anatomical location of
colon, and the polyps with type 0-IIb, or 0-IIc were rare, and
type 0-III was not observed (the down side of the figure). And
polyps with 0-Is, 0-Ip, 0-Isp, or 0-IIa were frequently found in
the sigmoid colon, but LST usually occurred in the ascending
colon and rectum.
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frequency of 0-Is polyps in different anatomical positions
was as follows: 66.67% (ileocecal valve), 66.14% (cecum),
61.67% (ascending colon), 61.40% (hepatic flexure),
65.31% (transverse colon), 56.15% (splenic flexure),
60.54% (descending colon), 56.55% (sigmoid colon), and
59.08% (rectum) (Figure 1).

We further analyzed the correlation between Paris
classification of the colorectal polyp and its histopathology
in different anatomical locations, as shown in Figure 2. We
divided the pathological types of polyps into 4 categories:
no significant findings under microscopy, adenomatous
polyp (including tubular adenoma, villous adenoma, and
tubulovillous adenoma), serrated lesions (including HPs,
SSL, and TSA), and others (including inflammatory polyp,
adenocarcinoma, and juvenile polyposis). Moreover, polyp
size, long recognized as a factor, was shown to be
importantly related to malignant change.6 We further
divided polyps into 3 groups according to their size: �5
mm, 5–10 mm, and �10 mm. For 0-Is polyps, 48.12% were
�5 mm in size, 42.95% were 5–10 mm, and 8.93% were
�10 mm. The proportion of adenoma was 43.34% in polyp
with �5 mm in size, 69.28% in 5–10 mm polyps, and
79.58% in �10 mm polyps in 0-Is polyps. For 0-Ip polyps,
polyps with �10 mm in size were dominant (80.97%), and
among these polyps, 83.12% were adenomatous polyps.
For 0-Isp polyps, 9.52% were �5 mm in size, 51.21% were
5–10 mm, and 39.27% were �10 mm. For 0-IIa lesions,
78.20% were �5 mm in size, and 12.80% were 5–10 mm.
The proportions of colonic mucosal tissue or chronic
inflammation, adenomatous polyp, and serrated polyp
were 32.72%, 35.53%, and 31.43%, respectively in 0-IIa
polyp with diameter �5 mm and 21.13%, 53.21%, and
25.41%, respectively in 0-IIa polyp with diameter 5–10
mm. For LST, the proportion of colonic mucosal tissue or
chronic inflammation, adenomatous polyp, and serrated
polyp were 6.05%, 68.75%, and 23.44%, respectively. For
0-Is and 0-Isp polyps, as the polyps enlarged, the adeno-
matous polyps’ component gradually increased and the
serrated lesions decreased (Figure 2A and B). For 0-Is
polyps with size �5 mm, the components of adenoma-
tous and serrated dysplasia were 43.34% and 26.36%,
respectively (Figure 2A and B). The proportion was
different between the right-sided and left-sided colon. For
example, the proportion of adenoma in 0-Is polyps with
size �5 mm was 57.06% in the right-sided colon and
30.84% in the left-sided colon, and the proportion of
serrated lesions was 13.61% in the right-sided colon and
38.55% in the left-sided colon (Figure 2C). Similar phe-
nomena were also observed in 0-Isp, 0-Ip, and 0-IIa polyps
with size �5 mm. It prompts us to adequately screen and
process polyps with size �5 mm in the right-sided colon.
However, for polyps with size 5–10 mm and �10 mm,
there was no significant difference in pathological types
between the left-sided and right-sided colon. For LST, the
proportion of adenomatous polyp was 66.88% (right-
sided colon) and 71.64% (left-sided colon), and serrated
dysplasia was 25.40% (right-sided colon) and 20.40%
(left-sided colon), respectively.
Polyps larger than 1 cm located in the left-sided
colon were more likely to have high-risk histology,
and about 1% of them were adenocarcinomas

We further analyzed the presence of high-risk histol-
ogy in polyps with different Paris classification according
to their anatomical location (Figure 3). As previously
stated, the high-risk histology included tubular adenoma
with HGD, serrated dysplasia with HGD, villous or tubu-
lovillous adenoma, or adenocarcinoma. It was shown that
in each region, most polyps were benign and that the
highest incidence of dysplasia or carcinoma in situ
occurred in polyps with size �10 mm. The proportion of
premalignant or malignant polyps with size �5 mm was
very low (less than 0.5%). However, more attention
should be paid to the 0-Is and 0-IIa polyps with size �5
mm in the right-sided colon because these 2 types of
polyps had higher probability of high-risk adenoma in the
right colon than in the left colon, which was 0.47% vs
0.15% in 0-Is and 0.26% vs 0.12% in 0-IIa, respectively
(Figure 3A and B).

The malignant transformation of colon polyps almost all
occurred in polyps with size �10 mm, except for 0-Isp



Figure 2. Histopathology of colorectal polyps with different Paris classification in different anatomical positions. (A and B),
Interpret the pie chart from the inside out. The innermost layer of the pie chart showed the proportion of colorectal polyps with
different Paris types, eg 0-Is type accounted for 60.60% of all polyps followed by 0-IIa type with 16.42%. Furthermore, we
divided colorectal polyps into 3 groups according to the size: �5 mm, 5–10 mm and �10 mm groups. The proportion of polyps
with different sizes in different Paris types was shown in the middle layer of the pie chart. For 0-Is type polyps, �5 mm in-
testinal polyps accounted for 48.12%, 5–10 mm with 42.95%, and �10 mm with 8.93%. The outermost side of the pie chart
showed the histology of polyps with different Paris types and sizes. As the polyp enlarged, the proportion of adenomatous
polyp gradually increased while the proportion of serrated lesions decreased. (C), For polyps with size �5 mm, the compo-
nents of chronic inflammation, adenomatous and serrated dysplasia were different between the right-sided and left-sided
colon. However, for polyps with size 5–10 mm and �10 mm, there was no significant difference in pathological types be-
tween the left-sided and right-sided colon.
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polyps with a size of 5–10 mm in the left-sided colon (the
positive rate for carcinomatous rate is 0.13%). For polyps
with size �10 mm, regardless of the Paris classification, the
proportion of polyps in the left colon with high-risk ade-
nomas was significantly higher than that in the right colon.
The positive rates for high-risk histology were 7.46% (right-
sided colon) vs 16.80% (left-sided colon) in 0-Is polyps,
14.29% (right-sided colon) vs 24.97% (left-sided colon) in
0-Isp, 23.00% (right-sided colon) vs 36.19% (left-sided co-
lon) in 0-Ip, or 14.47% (right-sided colon) vs 37.81% (left-
sided colon) in LST, respectively. Moreover, the positive
rates for adenocarcinoma in 0-Is with size �10 mm was
0.42% (right-sided colon) and 0.58% (left-sided colon),
respectively (Figure 3B). And the positive rates for adeno-
carcinoma were 0.17% and 0.84% in 0-Isp polyps, 0.16%
and 1.05% in 0-Ip polyps, 0.59% and 0.98% in LST polyps
(Figure 3). No malignant transformation was found in 3642
0-IIa lesions less than 10 mm in our study. Of note, carci-
noma was found even in 0-I type polyps less than 1 cm in
diameter, and the percentage was 0.02% (2/12,238) in 0-Is



Figure 3. Characteristics of advanced adenomas. (A), Distribution of colorectal polyps with the high-risk histology included
tubular adenoma with high-grade dysplasia (HGD), serrated dysplasia with HGD, villous or tubulovillous adenoma, or
adenocarcinoma. (B), Polyps larger than 1 cm located in the left-sided colon were more likely to have high-risk histology. (C),
The histopathology of polyps larger than 1 cm, and about 1% of them were demonstrated with adenocarcinoma.
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polyp, 0% (0/291) in 0-Ip polyp, and 0.11% (2/1837) in 0-
Isp polyp, respectively.

We further analyzed the frequency of carcinoma in situ
and invasive cancer in colorectal polyp with size �10 mm
according to their anatomical location (Figure 3A and C).
Adenomatous polyps were the major pathological compo-
nent regardless of the Paris typing of polyps with size �10
mm, with 79.58% in 0-Is, 88.38% in 0-Isp, 83.12% in 0-Ip,
and 68.75% in LST, respectively (as shown by using yellow
color in the upside-figure of Figure 3C). For serrated
dysplasia, the percentage was 11.08% in 0-Is, 5.22% in 0-
Isp, 7.11% in 0-Ip, and 23.44% in LST, respectively (as
shown by using orange color in the upside-figure of
Figure 3C). We further break down the occurrence of pre-
malignant and malignant changes according to the category
of polyp and found that the percentage of polyps with HGD
or carcinoma was different in polyp with size �10 mm of
the Paris typing (as shown in the table of Figure 3C), such as
12.42% in 0-Is polyps, 21.13% in 0-Isp polyps, 32.07% in 0-
Ip polyps, and 23.63% in LST. Importantly, herein we
showed that the percentage of adenocarcinoma in polyps
with size �10 mm was 1.00%–1.56%.
Discussion
We present our experience with over 22,000 colorectal

polyps removed endoscopically from 7322 patients and
correlate the histopathology of polyps with their anatomical
location and morphology. It demonstrated that: (1) the
sigmoid colon was the best site for polyps except for LST,
which usually occurred in the ascending colon and rectum;
(2) pathologically high-risk polyps mostly occurred in
polyps with size �1 cm, especially in the left-sided colon;
and (3) the positive rate for adenocarcinoma in polyps
larger than 1 cm was estimated at 1%.
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Firstly, we emphasize that morphological classification
is mainly due to the obvious correlation between
morphological manifestations and disease progression. We
found that the polyps with 0-Is or 0-Isp type accounted for
about 75% of colorectal polyps and generally occurred in
the left-side colon. Polyps with 0-IIc or 0-IIb type, which
were reported to usually occur in the proximal colon, were
very rare. SSL, which were reported to account for about
15% of superficial colorectal tumor lesions, usually occur
in the proximal colon.7 In the published series8 from Nii-
gata Hospital, protruding polyps including pedunculated or
sessile disease represented approximately 50% of all le-
sions; elevated (0-IIa) polyp accounted for 44% of all
cases; completely flat lesions (0-IIb) were very rare;
depressed lesions (0-IIc) are not frequent; and excavated
lesions (0-III) almost never occurred. Similar figures were
reported in the series (9533 cases) in the Akita Red Cross
Hospital,9 in which the proportion of nonprotruding lesions
was 43%. Of note, the precursors of colorectal cancer do
not consist exclusively of protruding lesions10,11; a recent
study from Sweden suggests that more than 40% of
advanced colorectal cancers develop from a nonprotruding
precursor.12

Moreover, sigmoid colon should be detected adequately
during colonoscopy to increase the adenoma detection rate.
Each 1.0% increase in the adenoma detection rate was
associated with a 3.0% decrease in the risk of cancer.13 It is
currently a widely held view that missed cancers occur
rarely during the follow-up period after a negative colo-
noscopy.14 However, more realistic figures are obtained
when the histories of patients with confirmed cancer are
investigated. The miss rate for small adenomas (< 1 cm)
during colonoscopy is high in the United States of America
and other countries.15 In a cohort of 557 patients, 5.2%
were found to have had one or more negative colonoscopies
during the 5 years before the diagnosis of cancer.16 A recent
population study confirmed a 4% rate of false-negative
findings for cancer; in 2654 individuals, 105 had had at
least one colonoscopy within 3 years of their admission for
surgical resection of a right-sided colon cancer.17 Many
studies have found that the withdrawal time of colonoscopy
is significantly related to the detection rate of colonic ade-
noma, so that many guidelines recommend the withdrawal
time of colonoscopy.18–20 In this study, we showed that the
sigmoid colon was the best site for polyps except for LST,
which usually occurred in the ascending colon and rectum.
Therefore, we believe that in addition to the withdrawal
time, it is also important to focus on the prone sites of
colonic polyps, such as sigmoid colon.

Furthermore, serrated pathway is a rapidly evolving
concept in colorectal carcinogenesis, and it was postulated
that 15%–30% of colorectal cancer arises via this alterna-
tive pathway.21 Interval colorectal cancer detected during
the surveillance phase after colonoscopy tends to occur
proximally and it is closely related to CpG island methylator
phenotype-high and microsatellite instability-positive
sessile serrated adenoma/polyp. Therefore, the WHO
Gastrointestinal Tumor Classification recommends that all
polyps with a diameter of �5 mm should be removed
clinically except these located in rectum and sigmoid colon.
Most serrated polyps are asymptomatic and therefore an
incidental finding at endoscopy.

Polyps with size �10 mm should be treated carefully,
especially in the left-sided colon. The advancing incidence of
malignancy with increasing polyp size has long been
recognized. We know that the morphologic classification
helps predict the extent of invasion into the submucosa and,
thus, the choice between endoscopic or surgical treatment.
In the large bowel, the proportion of protruding precursors
is around 50%, and pedunculated polyps account for
approximately one-third of the precursors of advanced
cancer. In the absence of adverse qualitative criteria,
endoscopic mucosectomy is safe in nonprotruding lesions
when the depth of invasion into the submucosa is less than
1000 mm. For nonprotruding and depressed lesions, the risk
of lymphatic metastases is high, while it is extremely small
for nonprotruding and elevated lesions. The cut-off value of
1000 mm has to be adjusted to some extent for sessile
protruding lesions with a broad implantation in the sub-
mucosa and for pedunculated lesions with a stalk.22 In these
cases, the extent of the width is considered well as the
depth, and more flexible criteria have been proposed
combining 2 cut-off values: 2000 mm for the depth and 4000
mm for total submucosal width of the carcinoma.23,24

Moreover, herein we showed that pathologically high-risk
polyps mostly occurred in polyps with size �10 mm and
the positive rates for adenocarcinoma in these polyps was
estimated at 1%. Of note, for polyps with size �10 mm, the
proportion of premalignant or malignant changes was much
higher in left-sided colon than that in right-sided colon. For
the endoscopist, training and experience depend on con-
stant interaction with the pathologist. In specimens resected
at endoscopy, the depth of invasion into the submucosa is
checked and measured with a micrometer in order to
confirm the justification for endoscopic treatment. Although
polyp size, long recognized as a factor, was shown to be
importantly related to malignant change, we also showed
that invasive cancer could be found even in polyps less than
10 mm in diameter.
Conclusion
Since the incidence of carcinoma of the colon is on the

rise and burgeoning evidence supports a polyp-cancer
sequence, we suggest that a vigorous program for endo-
scopic detection and excision of colorectal polyps will
favorably influence the management of this disease.
Supplementary Materials
Material associated with this article can be found in the

online version at https://doi.org/10.1016/j.gastha.2023.06.
002.
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