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Purpose: To identify pathology discrepancy between forceps biopsies and polypectomy specimens in colorectal polyps, as well as the
reliability of biopsy-based treatment strategy.
Methods: All endoscopic polypectomy cases with forceps biopsies performed within 6 months were included in the study. The
biopsies were compared with polypectomy specimens in terms of concordance of histological diagnosis. A logistic regression model
was used to investigate the independent predictors of upgrade in histological diagnosis compared with concordance in histological
diagnosis.
Results: A total of 1686 paired screening-therapeutic colonoscopies and 1739 paired biopsy-polypectomy specimens were enrolled in
the study. The grade of dysplasia in 84.5% of biopsy specimens were concordant to polypectomy specimens, but this proportion
decreased to 75.4% when the specimens were classified using tubular or villousness structure. 10.1% and 5.4% of biopsy specimens
were upgraded and downgraded in assessing grade of dysplasia, respectively, while 14.3% and 10.3% of biopsy specimens were
upgraded and downgraded in assessing tubular or villousness structure, respectively. In subgroup analysis stratified by size of polyps,
9.0% and 10.6% of biopsies obtained from polyps smaller than 10 mm were upgraded in assessing dysplasia and tubular or villousness
structure, respectively. This proportion increased to 10.7% and 21.3%, respectively, in biopsies obtained from polyps larger than
10 mm. Larger size of polyps and pedunculated polyps were associated with a higher incidence of upgrade in histological diagnosis.
Nearly 25% of biopsy specimens with high-grade dysplasia were identified as adenocarcinoma in polypectomy specimens.
Conclusion: The concordance between biopsy and polypectomy specimens is not adequate. The biopsy-based treatment strategy is
not reliable and should not be considered as an indicator for further treatment, particularly in large or pedunculated polyps.
Keywords: colorectal polyps, colorectal adenoma, colonoscopy, pathology

Introduction
Colorectal cancer (CRC) is one of the most common types of malignant tumors in the digestive tract.1 With the
development of screening and therapeutic colonoscopy, a large number of precursor lesions and CRC can be detected
and removed at an early stage, lowering the incidence and improving the prognosis of CRC.2,3

Though optical diagnosis has been attempted to predict the histology of colorectal polyps and is recommended in
endoscopic management of polyps in recent guidelines,4 it is still far from popular in many countries, especially in
primary care. Instead, endoscopists in many medical units around the world are used to obtaining biopsies of newly
detected polyps in screening colonoscopies, which provides histological diagnosis of polyps for subsequent polypectomy.
However, this strategy has some limitations. Firstly, the agreement of pathologists in identifying the grade of dysplasia in
colorectal lesions has been reported to be poor to moderate.5–8 Furthermore, the biopsy-based treatment strategy
considers histological diagnosis of part of lesions as the surrogate for histological diagnosis of entire lesions, which
may lead to an overestimation or underestimation of the true diagnosis of entire lesions. Because of these constraints,
lesions may be managed in an inappropriate manner.
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Many previous studies have found a histological difference between biopsies and resected specimens in gastric
lesions.9–13 However, studies on the discrepancy in histological diagnosis between biopsy and polypectomy specimens in
colorectal polyps are scarce. A recent study in Sweden with 485 colorectal lesions pointed out the inconsistencies
between biopsy and polypectomy specimens.14 However, due to the small sample size and the lack of data from polyps
smaller than 10 mm, the results were limited. A comprehensive evaluation of the clinical value of biopsy-based treatment
strategy for colorectal polyps is required.

The aim of this study was to demonstrate the agreement between biopsy and polypectomy specimens and investigate the
factors associated with concordance and discordance between biopsy and polypectomy specimens. The grade of dysplasia,
tubular or villousness structure and serrated structure were considered as primary outcome measures. The logistic regression
model was used to explore the independent factors associated with discordance between biopsy and polypectomy specimens.

Methods
Data were collected from endoscopic procedure database and histological information database at our hospital and analyzed
retrospectively between January 1, 2012 and June 30, 2019. This study was approved by the Ethics Committee of Tongji
Hospital (K-W-2020-011) and performed in accordance with the ethical standards as laid down in the 1964 Declaration of
Helsinki and its later amendments or comparable ethical standards. All patients signed an informed consent. The basic
information of patients, bowel preparation quality, endoscopic manifestation and histological information were all documen-
ted. The location, size and lesion type of polyps were extracted from endoscopic reports.

All endoscopic resection cases with forceps biopsies within 6 months, as well as corresponding biopsy specimens and
polypectomy specimens were enrolled in our study. Specimens without corresponding biopsy specimens or polypectomy
specimens, as well as those with polyps in the same bowel segment or less than 10 cm apart in neighboring segments
were excluded. The cases with rare benign or malignant lesions such as leiomyoma, fibroma and neuroendocrine tumors
were also excluded. The inclusion and exclusion criteria, the number of cases and the number of biopsy specimens and
polypectomy specimens are shown in a study flow diagram (Figure 1). Both the characteristics of the included and
excluded resected polyps without biopsy results were listed to assess the selection bias (Supplementary Table 1).

4,875 pairs screening-therapeutic cases,
5,161 cold biopsy specimens and

4,603 polypectomy specimens

2,329 pairs screening-therapeutic cases 
and  2,472 pairs cold biopsy-polypectomy

specimens

1,691 pairs screening-therapeutic cases 
and 1,744 pairs cold biopsy-polypectomy

specimens

Specimens without corresponding cold 
biopsy specimen or polypectomy

specimen were excluded
2,546 pair cases

2,689 cold biopsy specimens 
2,131 polypectomy specimens

Cases with more than one polyp with 
similar size in any one bowel segment or 

less than 10 cm apart in neighboring
segments were excluded. 

638 pairs cases
728 pairs specimens  

1,686 pairs screening-therapeutic cases 
and 1,739 pairs cold biopsy-polypectomy

specimens

Cases with uncommon benign lesions 
were excluded.

5 pairs cases
1 leiomyoma, 1 fibroma and 3 

neuroendocrine tumors

Figure 1 Study flow diagram.
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Histopathology
All biopsy and polypectomy specimens were embedded for histological examination in accordance with the Vienna
classification of gastrointestinal neoplasia.15 All specimens were examined by pathologists at our hospital. However, the
pathologists who examined the biopsy and polypectomy specimens from the same lesion might be different. In our
hospital, the pathologist reviewing the second sample was encouraged to be blind to the first sample report. In order to
verify the implementation effect of blindness method, the concordance of dysplasia as well as villousness examined by
each pathologist was calculated and listed (Supplementary Table 2).

According to the discrepancy between biopsy and polypectomy specimens, lesions were classified as concordance (no
difference between biopsy and polypectomy specimen) or discordance, and further classified as upgrade (higher
histological grade in polypectomy specimen compared with biopsy) or downgrade (lower histological grade in poly-
pectomy specimen compared with biopsy).

Statistical Analysis
The logistic regression model was used to investigate the independent factors associated with upgrade, a more clinically
significant measure, in histological diagnosis compared with concordance in histological diagnosis. The discrepancy in
grade of dysplasia and tubular or villousness structure were used as outcome measures of the logistic regression model.
Polyp characteristics including location, size and lesion type, as well as patient characteristics consisting of age, gender,
sedation and bowel preparation were entered into the model. Whether the same pathologist examined the biopsy and
polypectomy specimen from the same lesion, as well as the time period between biopsy and resection were also included
in the model.

All reported P values were two-sided with P <0.05 defined as statistical significance. All analysis was performed
using R (R foundation for Statistical Computing, Vienna, Austria).

Results
A total of 4875 pairs of screening-therapeutic colonoscopies and corresponding 5161 cold biopsy specimens and 4603
polypectomy specimens were retrieved from our database and only 1686 pairs of screening-therapeutic colonoscopies
and 1739 pairs of biopsy-polypectomy specimens were used for further analysis, as shown in the study flow diagram
(Figure 1). 1739 pairs of biopsy-polypectomy specimens were classified as 1629 conventional class pairs and 110
serrated class pairs. Among all the polyps included in our analysis, 50.2% (873/1739) were smaller than 10 mm, 43.8%
(762/1739) were between 10–20 mm and 6% (104/1739) were larger than 20 mm. In terms of the excluded polyps, the
above sizes of polyps separately accounted for 73.4% (2103/2864), 24.7% (707/2864) and 1.9% (54/2864). The
pedunculated polyps accounted for 28.9% (502/1739) and 27.5% (788/2864) in included and excluded polyps, respec-
tively, with sessile polyps accounting for the remainder (Supplementary Table 1). The overall consistency rate of each
pathologist was within a reasonable range, which indicates they did not refer to the previous report when making
a diagnosis (Supplementary Table 2).

Reliability of Cold Biopsy in Assessing Dysplasia
84.5% (1469/1739) of biopsy specimens were concordant with polypectomy specimens in assessing dysplasia. 10.1%
(176/1739) and 5.4% (94/1739) of biopsy specimens were upgraded and downgraded in assessing dysplasia, respectively
(Table 1).

Among 176 upgrade cases, 43.8% (106/242), 1.2% (3/242) cases judged as negative for dysplasia in biopsy speci-
mens were assessed to be LGD and HGD, respectively. 3.4% (49/1461) and 0.6% (9/1461) LGD in biopsy were
examined to be HGD and carcinoma respectively. 25.0% (9/36) cases judged as HGD were identified as carcinoma in
polypectomy specimens.

As for 94 downgrade cases, 5.8% (85/1461) LGD in biopsy specimens were assessed to be no dysplasia in
polypectomy specimens. 5.6% (2/36) and 19.4% (7/36) cases judged as HGD were identified as no dysplasia and
LGD respectively.
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In subgroup analysis stratified by size of polyps, 84.2% (962/1143) and 9.0% (103/1143) of biopsies obtained from
polyps smaller than 10 mm were concordant with polypectomy specimens and upgraded in assessing dysplasia, respectively.
Among 103 upgrade cases, 45.8% (87/190) of biopsies with no dysplasia, 1.5% (14/947) of biopsies with LGD and 33.3%
(2/6) of biopsies with HGD were upgraded in assessing dysplasia. As for biopsies obtained from polyps larger than 10 mm,
85.1% (507/596) and 10.7% (64/596) of biopsies were concordant with polypectomy specimens and upgraded in assessing
dysplasia, respectively. Among 64 upgrade cases, 42.3% (22/52) of biopsies with no dysplasia, 6.8% (35/514) of biopsies
with LGD and 23.3% (7/30) of biopsies with HGD were upgraded in assessing dysplasia (Table 3).

Reliability of Biopsy in Assessing Tubular or Villousness Structure and
Adenocarcinoma
75.4% (1229/1629) biopsy specimens were concordant to polypectomy specimens in assessing tubular or villous
structure and adenocarcinoma. 14.3% (232/1629) and 10.3% (168/1629) biopsy specimens were upgraded and down-
graded in assessing tubular or villous structure and adenocarcinoma, respectively (Table 2).

Among 232 upgrade cases, 37.1% (75/202) and 4.0% (8/202) cases judged as hyperplastic or inflammatory polyps in
biopsy specimens were assessed to be tubular adenoma and villous/tubulovillous adenoma in polypectomy specimens,
respectively. 9.6% (116/1207) and 2% (24/1207) tubular adenoma in biopsy were examined to be villous/tubulovillous

Table 1 Concordance or Discordance of Dysplasia Between Cold Biopsy Specimen and Polypectomy Specimen

Cold Biopsy Specimen

No Dysplasia Low-Grade
Dysplasia

High-Grade
Dysplasia

Carcinoma Total

Polypectomy specimen
No dysplasia 133 (55.0%) 85 (5.8%) 2 (5.6%) 0 (0.0%) 220

Low-grade dysplasia 106 (43.8%) 1318 (90.2%) 7 (19.4%) 0 (0.0%) 1431

High-grade dysplasia 3 (1.2%) 49 (3.4%) 18 (50.0%) 0 (0.0%) 70
Carcinoma 0 (0.0%) 9 (0.6%) 9 (25.0%) 0 (0.0%) 18

Biopsy concordance or
discordance
Concordance 133/242 (55.0%) 1318/1461 (90.2%) 18/36 (50.0%) - 1469/1739 (84.5%)

Upgrade 109/242 (45.0%) 58/1461 (4.0%) 9/36 (25.0%) - 176/1739 (10.1%)

Downgrade - 85/1461 (5.8%) 9/36 (25.0%) - 94/1739 (5.4%)

Table 2 Concordance or Discordance of Tubular or Villousness Status Between Cold Biopsy Specimen and Polypectomy Specimen

Cold Biopsy Specimen

Non-neoplastic Tubular
Adenoma

Tubulovillous/ Villous
Adenoma

Adeno-
Carcinoma

Total

Polypectomy specimen
Non-neoplastic 119 (58.9%) 80 (6.6%) 2 (0.9%) 0 (0.0%) 201

Tubular adenoma 75 (37.1%) 987 (81.8%) 86 (39.8%) 0 (0.0%) 1148
Tubulovillous/ villous adenoma 8 (4.0%) 116 (9.6%) 119 (55.1%) 0 (0.0%) 243

Adenocarcinoma 0 (0.0%) 24 (2.0%) 9 (4.2%) 4 (100.0%) 37

Biopsy concordance or
discordance
Concordance 119/202 (58.9%) 987/1207 (81.8%) 119/216 (55.1%) 4/4 (100.0%) 1229/1629 (75.4%)

Upgrade 83/202 (41.1%) 140/1207 (11.6%) 9/216 (4.2%) - 232/1629 (14.3%)
Downgrade - 80/1207 (6.6%) 88/216 (40.7%) - 168/1629 (10.3%)
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adenoma and adenocarcinoma, respectively. 4.2% (9/216) cases judged as villous/tubulovillous adenoma were identified
as adenocarcinoma in polypectomy specimens.

As for 168 downgrade cases, 6.6% (80/1207) tubular adenoma in biopsy specimens were assessed to be non-
neoplastic in polypectomy specimens. 0.9% (2/216) and 39.8% (86/216) cases judged as villous/tubulovillous adenoma
were identified as non-neoplastic and tubular adenoma respectively.

In subgroup analysis stratified by size of polyps, 78.0% (840/1076) and 10.6% (114/1076) of biopsies obtained from
polyps smaller than 10 mm were concordant with polypectomy specimens and upgraded in assessing tubular or villousness
structure, respectively. Among 114 upgrade cases, 42.9% (69/161) of biopsies with non-neoplastic, 5.1% (43/836) of biopsies
with tubular adenoma and 2.5% (2/79) of biopsies with villous/tubulovillous adenoma were upgraded in assessing tubular or
villousness structure. As for biopsies obtained from polyps larger than 10 mm, 69.9% (387/553) and 21.3% (118/553) of
biopsies were concordant with polypectomy specimens and upgraded in assessing dysplasia, respectively. Among 61 upgrade
cases, 34.1% (14/41) of biopsies with non-neoplastic, 26.0% (97/373) of biopsies with tubular adenoma and 5.1% (7/137) of
biopsies with villous/tubulovillous adenoma were upgraded in assessing tubular or villousness structure (Table 3).

Variables Affecting Reliability of Biopsy in Assessing Dysplasia, Tubular or Villousness
Structure and Adenocarcinoma
Larger size of polyps was an independent factor associated with a higher proportion of underestimating dysplasia in
multivariate logistic regression analysis (Table 4). The polyps larger than 20 mm significantly increased the risk of
underestimating to 2.45 times.

In addition, larger size of polyps and pedunculated polyps were significantly associated with a higher proportion of
underestimating tubular or villousness status and adenocarcinoma. Polyps between 10–20 mm and polyps larger than
20 mm significantly increased the risk of underestimating to 1.94 times and 2.89 times, respectively, compared with
polyps smaller than 10 mm. And sessile polyps significantly decreased the risk of underestimating to 0.67 times
compared with pedunculated polyps.

Overview of Underestimating the Villousness Structure and Carcinoma as Well as
Mistaking Serrated Class for Conventional Class
In overview of villousness structure (Table 5), the proportion of underestimating in polyps between 10–20 mm and
polyps larger than 20 mm was significantly higher than that in polyps smaller than 10 mm (10~20 mm vs <10 mm, 11.9%

Table 3 Subgroup Analysis of Concordance or Upgrade of Dysplasia and Tubular or Villousness Status Stratified by Size of Polyps

Cold Biopsy Specimen

No Dysplasia Low-Grade Dysplasia High-Grade Dysplasia Total

≤1 cm

Concordance 103 (54.2%) 858 (90.6%) 1 (16.7%) 962 (84.2%)
Upgrade 87 (45.8%) 14 (1.5%) 2 (33.3%) 103 (9.0%)

>1 cm

Concordance 30 (57.7%) 460 (89.5%) 17 (56.7%) 507 (85.1%)
Upgrade 22 (42.3%) 35 (6.8%) 7 (23.3%) 64 (10.7%)

Non-neoplastic Tubular adenoma Tubulovillous/villous adenoma Total

≤1 cm

Concordance 92 (57.1%) 722 (86.3%) 26 (32.9%) 840 (78.0%)
Upgrade 69 (42.9%) 43 (5.1%) 2 (2.5%) 114 (10.6%)

>1 cm

Concordance 27 (65.9%) 267 (71.6%) 93 (67.9%) 387 (69.9%)
Upgrade 14 (34.1%) 97 (26.0%) 7 (5.1%) 118 (21.3%)
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Table 4 Results of Logistic Regression Model Using Underestimating Dysplasia and Tubular or Villousness Status in
Biopsy Specimens as Outcome Measures

Dysplasia Tubular or Villousness

OR (95% CI) P value OR (95% CI) P value

Polyp factors
Location of polyps

Proximal colon Reference Reference

Distal colon 1.30(0.91–1.88) 0.157 1.29(0.96–1.75) 0.095
Size of polyps

<10 mm Reference Reference

10–20 mm 1.24(0.83–1.84) 0.295 1.94(1.39–2.72) <0.001
>20 mm 2.41(1.26–4.43) 0.006 2.89(1.65–4.96) <0.001

Lesion type

Ip Reference Reference
Is 0.83(0.57–1.23) 0.351 0.66(0.48–0.91) 0.010

Patient factor

Age
≤50 Reference Reference

>50 0.96(0.60–1.62) 0.880 1.30(0.85–2.07) 0.241

Gender (male vs female)
Male Reference Reference

Female 1.05(0.74–1.49) 0.787 0.95(0.71–1.27) 0.738

Bowel preparation (good vs not good)
Good Reference Reference

Not good 1.17(0.34–3.03) 0.766 0.68(0.20–1.75) 0.469

Other factors
Time interval from biopsy to resection

< 1 month Reference Reference
≥1 month 1.24(0.81–1.88) 0.311 1.28(0.89–1.82) 0.181

Category of pathologist

Different Reference Reference
Same 1.40(0.88–2.14) 0.137 1.14(0.77–1.66) 0.501

Abbreviations: Ip, pedunculated polyps; Is, sessile polyps.

Table 5 Overview of Underestimating Villousness Status in Biopsy Specimens

Variables Underestimating Villousness Structure Mistaking Serrated Class for Conventional Class

Number of cases 124 17

Size, n (%)
<10 mm 19 (2.2%) 7 (0.8%)

10–20 mm 91 (11.9%) 10 (1.3%)

>20 mm 14 (13.3%) 0 (0.0%)
Lesion type, n(%)

Ip 64 (12.2%) 5 (1.0%)

Is 60 (4.9%) 12 (1.0%)
Category of pathologist, n (%)

Different 107 (7.3%) 14 (0.9%)

Same 17 (6.4%) 3 (1.1%)
Biopsy, n (%)

Non-neoplastic 8 (3.7%) 11 (5.0%)

Tubular adenoma 116 (9.6%) 4 (0.3%)
Tubulovillous/ villous adenoma – 2 (0.9%)

Abbreviations: Ip, pedunculated polyps; Is, sessile polyps.
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vs 2.2%, Adjusted P <0.001; >20 mm vs <10 mm, 13.3% vs 2.2%, Adjusted P <0.001). The incidence of underestimating
was higher in pedunculated polyps compared with sessile polyps (12.2% vs 4.9%, Adjusted P <0.001). The villousness
structure was underestimated in 3.7% (8/219) of polyps with non-neoplastics and 9.6% (116/1213) of tubular adenomas.

In overview of 17 cases mistaking serrated class for conventional class (Table 5), the serrated class polyps were
mistaken for conventional class polyps in 0.8% (7/873) of polyps smaller than 10 mm and 1.3% (10/762) of polyps
between 10–20 mm. Only 1.0% of sessile polyps (12/1215) and pedunculated polyps (5/525) were mistaken for
conventional class polyps. 5.0% (11/219) of polyps with non-neoplastic, 0.3% (4/1213) of tubular adenomas and 0.9%
(2/221) of tubulovillous/villous adenomas were mistaken for conventional class polyps.

In overview of underestimating carcinoma (Table 6), the proportion of underestimating in polyps larger than 20 mm
was significantly higher than that in polyps smaller than 10 mm and polyps between 10–20 mm (>20 mm vs <10 mm,
6.7% vs 0.1%, Adjusted P <0.001; >20 mm vs 10–20 mm, 6.7% vs 1.3%, Adjusted P = 0.006). The carcinoma was
underestimated in 0.6% (9/1402) lesions with LGD and 25.0% (9/36) lesions with HGD.

Discussion
The optimal management of polyps depends on the pretherapeutic diagnosis of lesions. Endoscopic evaluation of size,
morphological characteristics, surface type and pit pattern of colorectal lesions for pretherapeutic diagnosis are strongly
recommended in recent guidelines.4 Unlike these well-defined indicators, the role of biopsy in pretherapeutic diagnosis
has not been thoroughly investigated, despite the fact that histological diagnosis of biopsy has been used for prether-
apeutic diagnosis of colorectal lesions in many medical units around the world. In order to comprehensively illustrate the
agreement between biopsy and polypectomy specimens, we used grade of dysplasia, tubular or villousness structure and
serrated structure as primary outcome measures.

In our study, grade of dysplasia in 84.5% of biopsy specimens was concordant to polypectomy specimens, but this
proportion decreased to 75.4% when the specimens were classified using tubular or villousness structure. 9.0% and
14.3% biopsy specimens were underestimated in assessing grade of dysplasia and tubular or villousness structure,
respectively. The villousness structure was underestimated in 3.7% of non-neoplastic lesions and 9.6% of tubular
adenomas identified in biopsy specimens. As for serrated structure, only 17 cases identified as serrated class polyps in
polypectomy specimens were mistaken for conventional class polyps in biopsy specimens. In total 18 carcinomas were
mistaken for precancerous lesions in biopsy. Notably, the malignancy was underestimated in 25% of high-grade dysplasia
identified in biopsy specimens, indicating a high possibility of incorrect treatment selection when the biopsy-based
treatment strategy was considered as the primary indicator for treatment. Our findings are consistent with other relevant

Table 6 Overview of Underestimating Carcinoma in Biopsy
Specimens

Variables Underestimating Carcinoma

Number of cases 18

Size, n(%)

<10 mm 1 (0.1%)
10–20 mm 10 (1.3%)

>20 mm 7 (6.7%)

Lesion type, n (%)
Ip 6 (1.1%)

Is 12 (1.0%)
Category of pathologist, n (%)

Different 16 (1.1%)

Same 2 (0.8%)
Biopsy, n (%)

Low-grade dysplasia 9 (0.6%)

High-grade dysplasia 9 (25.0%)

Abbreviations: Ip, pedunculated polyps; Is, sessile polyps.
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studies. A prospective study demonstrated that biopsy-based diagnosis underestimated histological diagnosis in about
10% of colorectal adenomas, and this proportion increased to more than 60% in advanced neoplasia.16 According to
a recent retrospective study, only about 60% of biopsies of large colorectal lesions provided the correct grade of dysplasia
when compared with final resected specimens and biopsies underestimated the grade of dysplasia in about 30% of large
colorectal lesions.14 Both of these studies, as well as ours, indicate that the clinical effectiveness of a biopsy-based
treatment strategy is questionable and neither negative results (hyperplastic or inflammatory polyps) nor cancer-negative
results in biopsy specimens are reliable in assessing colorectal lesions referred for further endoscopic treatment.

In order to explore the independent factors associated with upgrade between biopsy and polypectomy specimens, we
used a logistic regression model and considered the grade of dysplasia and tubular or villousness structure as the outcome
measures. In our results, the size of polyps was the only independent factor associated with underestimating the grade of
dysplasia. As for assessing the tubular or villousness structure, larger size of polyps and pedunculated polyps were
significantly associated with a higher incidence of underestimating. The size of polyps has been found to play an
important role in discrepancy between biopsy and resected specimens in studies on gastric and colorectal lesions.9–11,13

The decreased relative tissue volume obtained by biopsy in larger polyps might lead to more frequent underestimating.
The relationship between type of lesions and discordance between biopsy and resected specimens still remained
uncertain. Only one study on colorectal lesions found no significant difference in proportion of discordance in grade
of dysplasia between polyps with different lesion types.14 Our study confirmed the previous results in grade of dysplasia
and we also found that the proportion of underestimating tubular or villousness structure was significantly higher in
pedunculated polyps compared with sessile polyps, which had never been investigated in previous studies.

One of the major limitations of our study is that this is a retrospective study, and all paired biopsy-polypectomy
specimens were obtained retrospectively based on the information from endoscopic procedure database, which may lead
to mismatched biopsy-polypectomy specimens. To minimize the possibility of mismatch, we excluded the biopsy or
polypectomy specimens with polyps in the same bowel segment or less than 10 cm apart in neighboring segments in our
study. Furthermore, it was obvious that the size of the polyps had significantly influenced the decision to perform biopsy
prior to endoscopic resection, resulting in a selection bias ((Supplementary Table 1).

In conclusion, our findings demonstrated that neither negative results (hyperplastic or inflammatory polyps) nor other
cancer-negative results for biopsies are reliable in assessing the colorectal lesions referred for further endoscopic treatment.
The size of polyps was associated with discordance in assessing grade of dysplasia and tubular or villousness structure, while
pedunculated polyps were associated with a higher incidence of underestimating tubular or villousness structure. As a result,
the histological diagnosis of biopsy should be treated cautiously, particularly in large or pedunculated colorectal polyps, and
the biopsy-based strategy should not be considered as an indicator for further treatment.
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