Original Article

Detection Rate, Distribution, Clinical and Pathological
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Background: Colorectal serrated polyp is considered as histologically heterogeneous lesions with malignant potential in western countries.
However, few Asian studies have investigated the comprehensive clinical features of serrated polyps in symptomatic populations. The
aim of the study was to evaluate the features of colorectal serrated polyps in a Chinese symptomatic population.

Methods: Data from all consecutive symptomatic patients were documented from a large colonoscopy database and were analyzed.
Chi-square test or Fisher’s exact test and logistic regression analysis were used for the data processing.

Results: A total of 9191 (31.7%) patients were detected with at least one colorectal polyp. The prevalence of serrated polyps was
0.53% (153/28,981). The proportions of hyperplastic polyp (HP), sessile serrated adenoma/polyp (SSA/P), and traditional serrated
adenoma (TSA) of all serrated polyps were 41.2%, 7.2%, and 51.6%, respectively, which showed a lower proportion of HP and SSA/P
and a higher proportion of TSA. Serrated polyps appeared more in males and elder patients while there was no significant difference in the
subtype distribution in gender and age. The proportions of large and proximal serrated polyps were 13.7% (21/153) and 46.4% (71/153),
respectively. In total, 98.9% (89/90) serrated adenomas were found with dysplasia. Moreover, 14 patients with serrated polyps were
found with synchronous advanced colorectal neoplasia, and large serrated polyps (LSPs) (odds ratio: 3.446, 95% confidence interval:
1.010-11.750, P < 0.05), especially large HPs, might have an association with synchronous advanced neoplasia (AN).

Conclusions: The overall detection rate of colorectal serrated polyps in Chinese symptomatic patient population was low, and distribution
pattern of three subtypes is different from previous reports. Moreover, LSPs, especially large HPs, might be associated with an increased
risk of synchronous AN.
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Adenoma/Polyp

missed CRC.P Currently, serrated polyps are classified
by the World Health Organization (WHO) into three
distinct subtypes: Hyperplastic polyp (HP), sessile serrated
adenoma/polyp (SSA/P) with or without cytological
dysplasia, and traditional serrated adenoma (TSA), and
each has specific features. Autopsy studies demonstrated

INTRODUCTION

Colorectal cancer (CRC) is the third most frequent
cancer worldwide and the fourth most common cause
of cancer deaths.!'! Growing evidence supports that
15%-20% of CRC arise through the serrated pathway,
which is characterized by widespread gene inactivation

via hypermethylation of promoter regions (the CpG island Address for correspondence: Dr. Bang-Mao Wang,

methylator phenotype), BRAF mutations, and frequent
microsatellite instability.”*! Colorectal serrated polyps
are histologically typical for a serrated or “sawtooth-like”
appearance of the crypt epithelium™ and have been
recognized as precursor lesions for CRC in western
countries over the last decade, especially for interval or
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the variable prevalence of serrated lesions but collectively
indicate that 25%—50% of Caucasians have one or more
serrated lesions.”®! Colonoscopic studies also showed
similarly variable but lower prevalence rates.*! Recent
studies in western countries reporting on the prevalence of
colorectal serrated polyps in patients with average risk of
CRC showed that HP might account for 70%-95% of all
serrated polyps, SSA/P for 5%—25%, and TSA for <2%.[!*-1¢]

The overall prevalence of serrated polyps increases only
slightly with age during adulthood,"”’ and these lesions
are most common in the sigmoid colon and rectum,
but the distribution varies by histological subtype. HP,
typically <5 mm in size,[ appears more in the distal colon
and rectum,® as well as TSA.['T As the second frequent
subset in serrated polyps, SSA/P occurs predominantly
in the proximal colon and in older women.?” As HP and
SSA/P have the similarity in color and vessel distribution,”
some important features can help identify SSA/P including
flat morphology, red-colored surface, mucus cap, lateral
growth of crypts at the base, dilation in the lower third of
crypts, and hyperserration of the crypt bases, sometimes with
branching.['32!1 TSA is a relatively rare lesion and the only
member of the serrated class that is uniformly dysplastic.['¥]
In addition, studies also suggested that large serrated lesions,
proximal serrated polyps,®! or proximal hyperplasic polyps??!
were associated with synchronous advanced neoplasia (AN).

However, few Asian studies have investigated the
comprehensive clinical features of colorectal serrated polyps.
To address this issue and also provide more evidence for the
management of colorectal serrated polyps in clinical practice,
we evaluated the detection rate and the features of serrated
polyps in a Chinese symptomatic patient population.

MEeTHODS

Patients

All consecutive symptomatic patients who underwent
routine colonoscopy at the Digestive Endoscopy Center
of Tianjin Medical University General Hospital, between
January 2010 and December 2014, were investigated.
The indications for colonoscopy were due to various
symptoms, such as abdominal pain, diarrhea, and change
of bowel habits. Other kinds of endoscopies such as
emergent and therapeutic colonoscopy were not included.
The pathological sections of suspected colorectal serrated
polyps were reevaluated and reclassified by one experienced
pathologist (Wen-Jing Song) using the WHO criteria.l®) The
demographic and clinicopathological data of all colorectal
serrated polyps with a final diagnosis and classification were
further collected, including patient age and gender, lesion
size, polyp number, and location.

The size of colorectal serrated polyps was determined on
the basis of endoscopic descriptions, and large serrated
polyps (LSPs) were defined as a diameter >10 mm. The
proximal polyps refer to the polyps which locate in the
cecum, ascending colon, and transverse colon including

the splenic flexure, and distal polyps define as polyps in
the descending colon, sigmoid colon, and rectum. The AN
included adenocarcinomas, adenomas with high-grade
dysplasia (HGD), adenomas with any villous histology, or
adenomas >10 mm.

Exclusion criteria were as follows: (1) <20 years old,
(2) patients with any kinds of polyposis syndromes,
(3) patients with a history of CRC or inflammatory bowel
disease, (4) patients with a history of colonic resection or
polypectomy, (5) patients with any emergent and therapeutic
colonoscopy, and (6) patients with inadequate bowel
preparation and had incomplete colonoscopy.

Informed consents for colonoscopy were granted from all
the patients before the procedure, and ethical approval was
obtained from the Ethics Committee of Tianjin Medical
University General Hospital.

Endoscopic procedure and pathological evaluation
Colonoscopy (Olympus CF-Q260, Olympus Optical Co.,
Tokyo, Japan) was used for all procedures by the experienced
endoscopists. Patients were prescribed polyethylene glycol
lavage (PO) for bowel preparation. Patients were orally lavaged,
and watery diarrhea excretion before the procedure indicated
adequate intestinal preparation. All collected specimens were
fixed in 10% formalin and then fixed for a minimum of 4 h.
Hematoxylin and eosin staining was used for histopathological
evaluation and classification. All the serrated lesions were
divided into three subtypes: HP, SSA/P with or without
dysplasia, and TSA. The histopathological criteria used for
diagnosis were those described by Rex et al.* and East et al.”*"
The defining histologic feature of HP is a sawtooth pattern of
epithelial infolding in the upper half of the crypt with a lack of
cytologic dysplasia.l! The typical SSA/P has the “boot”, “L”,
or “anchor’-shaped crypts above the muscularis mucosae,
serration in the lower third of the crypts with and without
branching of the crypts, inverted crypts below the muscularis
mucosae, and columnar dilation in the lower third.?"! These
crypts may appear dilated and/or branched, particularly in the
horizontal plane. Distinguishing the TSA from the other polyps
is the unique characteristics described as a serrated architecture
and at least a focal area with tall columnar cells having elongated
nuclei and an abundant eosinophilic cytoplasm. The budding
of proliferative crypts situated perpendicular to the long axis
of filiform or villous structures (ectopic crypt formation) also
helps identify TSA.+%!

Statistical analysis

All statistical analyses were performed using SPSS 19.0
(SPSS Inc, Chicago, IL, USA) for Windows. Risks of
colorectal serrated polyps were compared by Chi-square
test or Fisher’s exact test. Means and standard deviation
were calculated for continuous variables. Logistic regression
analysis was used to evaluate the odds ratio (OR) and
95% confidence interval (CI) for colorectal synchronous
AN (sAN). Age, gender, size, location, and dysplasia were
selected as possible confounding factors. The level of
statistically significance was set at two-tailed P < 0.05.
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ResuLts

Detected rate of colorectal serrated polyps

A total of 28,981 symptomatic patients undergoing
colonoscopy from 2010 to 2014 were collected in this
study. The mean age was 53.2 + 15.0 years, and 14,332
of the patients (49.5%) were males. The main indications
for colonoscopy were abdominal discomfort in 47.2%
patients, abdominal pain in 15.9% patients, the change
of bowel habits in 10.3% patients, and diarrhea in 9.3%
patients. A total of 9191 individuals (31.7%) were found
with at least one colorectal polyp and 149 individuals
had at least one serrated polyp. Among the 149 patients,
a total of 153 serrated polyps were detected. The overall
prevalence of colorectal serrated polyps in the current study
was about 0.53% (153/28,981). Among the 153 serrated
polyps, HP, SSA/P, and TSA accounted for 41.2% (63/153),
7.2% (11/153), and 51.6% (79/153), respectively.

Clinical features of colorectal serrated polyps in
symptomatic patients

The demographic characteristics of the patients with
colorectal serrated polyps are listed in Table 1. Colorectal
serrated polyps appeared more in males (> =4.785, P<0.05)
and in patients >50 years old (y*=5.593, P<0.05). The mean
age of the patients with serrated polyps was 57.4 + 13.6 years,
and HP, SSA/P, and TSA were 56.2 = 13.0 years, 60.3+9.4
years, and 58.0 = 14.4 years, respectively. However, there
was no significant difference in the subtype’s distribution in
gender and age [Table 2]. As shown in Figure 1, the detection
rates of serrated adenomas (including SSA/P and TSA) in
different age decades showed a steadily increased trend with
age while HPs showed a light peak in 60—69 years old.

The serrated polyps in the present study tended to have a small
diameter (<10 mm). Furthermore, LSPs (diameter >10 mm)
have a pooled prevalence of 0.2% (21/9191) of all polyps,
and the proportion of LSPs in all serrated polyps was

13.7% (21/153). Serrated polyps (53.6% in the distal colon),
HPs (60.3% in distal colon), SSA/Ps (54.5% in proximal
colon), and TSAs (50.6% in proximal colon) showed no
significant difference in anatomic location which was
different from previous studies. In total, 98.9% (89/90)
serrated adenomas were found with dysplasia, and the
low-grade dysplasia was more commonly found. Only one
TSA with HGD was found in the present study.

Association of colorectal serrated polyps and
synchronous advanced neoplasia

Actotal of 14 colorectal serrated polyps were found associated
with sAN which included adenomas with a size larger than
10 mm, villous component, and HGD and CRC [Table 1].
These included 5 serrated polyps coexisted with invasive
adenocarcinoma, 1 with HGD, 1 with villous or tubulovillous
adenoma, and 7 with adenoma >10 mm in size. Logistic
regression analysis indicated that LSPs (OR: 3.446, 95%
CI:1.010-11.750, P < 0.05) had a significant association with
SAN [Table 3]. Remarkably, large HPs (OR: 11.417, 95%
CI: 1.474-88.405, P < 0.05) showed a strong association
with sAN [Table 4].
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Figure 1: The detection rate of colorectal serrated polyps in different
age decades.

Table 1: The characteristics of three subtypes of colorectal serrated polyps in a symptomatic patient population

Characteristics CSP (n = 153) HP (n = 63) SSA/P (n = 11) TSA (n = 79)
Male/female, n 93/60 40/23 7/4 46/33
Age (years), mean = SD 57.4+13.6 56.2+13.0 60.3+£9.4 58.0+ 14.4
Size, n (%)

>10 mm 21(13.7) 4(6.4) 1(9.1) 16 (20.3)

<10 mm 132 (86.3) 59 (93.6) 10 (90.9) 63 (79.8)
Location, n (%)

Distal 82 (53.6) 38 (60.3) 5(45.5) 39 (49.4)

Proximal 71 (46.4) 25 (39.7) 6 (54.5) 40 (50.6)
Dysplasia, n (%)

No 64 (41.8) 63 (100) 1(9.1) 0(0)

Yes 89 (58.2) 0(0) 10 (90.9) 79 (100)
With sAN, n 14 4 2 8
Adenoma with larger than 10 mm, n 7 1 0 6
Adenoma with villous component, 1 1 0 0
Adenoma with high grade dysplasia, n 1 1 0 0
Colorectal cancer, n 5 1 2 2

CSP: Colorectal serrated polyps; HP: Hyperplastic polyp; SSA/P: Sessile serrated adenoma/polyp; TSA: Traditional serrated adenoma;

SAN: Synchronous advanced neoplasia; SD: Standard deviation.
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Table 2: Distribution of colorectal serrated polyps according to gender and age

ltems CSPn HP, n (%) SSA/P, n (%) TSA, n (%) Vi P
Gender
Male 93 40 (43.0) 7(7.5) 46 (49.5) 0.473 0.842
Female 60 23 (38.3) 4(6.7) 33 (55.0)
Age (years)
<50 39 18 (46.2) 1(2.6) 20 (51.3) 1.639 0.439
>50 114 45 (39.5) 10 (8.8) 59 (51.7)
Total 153 63 (41.2) 11(7.2) 79 (51.6)

CSP: Colorectal serrated polyp; HP: Hyperplastic polyp; SSA/P: Sessile serrated adenoma/polyp; TSA: Traditional serrated adenoma.

Table 3: Characteristics of colorectal serrated polyps associated with synchronous advanced neoplasia

Characteristics n CSP without CSP with Univariate analysis Multivariate analysis
SAN (n=139)  sAN (n = 14) OR (95% CI) P OR (95% Cl) P
Gender, n
Male 93 85 8 0.847 (0.279-2.576) 0.77
Female 60 54 6
Age (years), mean + SD 56.6+ 13.4 64.8+123 1.056 (1.004-1.111) 0.036  1.052(0.996-1.112) 0.067
Size, n
<10 mm 132 122 9 4271 (1.272-14.336)  0.019  3.446 (1.010-11.750)  0.048
>10 mm 21 17
Location, n
Distal 82 76 6 1.608 (0.530-4.880) 0.401
Proximal 71 63 8
Dysplasia, n
Yes 89 79 10 1.899 (0.568-6.349) 0.298
No 64 60 4
Type, n
HP 63 59 4 1.251 (0.690-2.266) 0.460
SSA/P 11 9 2
TSA 79 71 8

CSP: Colorectal serrated polyps; sAN: Synchronous advanced neoplasia; OR: Odd ratio; CI: Confidence interval; HP: Hyperplastic polyp;
SSA/P: Sessile serrated adenoma/polyp; TSA: Traditional serrated adenoma; SD: Standard deviation.

Discussion

The current study suggested a lower detection rate of
colorectal serrated polyps of 0.53% (153/28,981) and a
different distribution of subtypes compared with available
previous reports.[**31 These also led to a lower overall
detection rate of LSPs; however, the proportion of LSPs
among colorectal serrated polyps corresponded with lately
reports.P3434 After being fully recognized and classified in
2005, colorectal serrated polyps were always reported to
have a flat or sessile appearance and paler than surrounding
mucosa under white light colonoscopy. This may contribute
to a high missing rate even when the polyp detection rate
and withdraw time correspond with standards recommended
worldwide. It has been reported that the prevalence of
proximal colorectal serrated polyps in western countries
ranged from 1% to 18% (average 13%).1'383% The
endoscopy detection rates of HP (5.7%—44%)*152¢311 and
SSA/P (1%—14%)11415:26:2830311 g]so varied significantly
among different studies. To the best of our knowledge,
the prevalence of colorectal serrated polyps also varied a
lot.**4! Some studies in Chinese population also suggested

the similar low prevalence of SSA/Ps.*>*] Various factors
including the patients’ population, colonoscopy quality,
pathologic validation, variation between centers, and
ethnicity might cause these differences.l'®*" In addition,
inadequate communication between pathologists and
endoscopists, ignorance of inconspicuous rectal polyps, and
lack of validated classification criterion may also contribute
to the missing rate in Chinese patients. Furthermore, dietary
habit may possibly contribute to this difference. Lately,
a body of evidence indicated that the western diet habit
(with higher total energy intake and red-meat intake) was
a high risk of development of colorectal polyps in both
number and size, as well as the left-sided advanced serrated
lesions.[*7 Further investigation is needed to find the exact
reason for the lower prevalence of colorectal serrated polyps
and different distribution of subtypes.

Compared with the prevalence of conventional adenomas
which sharply increased with age,[*¥! the age-specific
prevalence of serrated polyps was found to increase steadily
with age in the current study which was similar with some
recent findings.!'>***1 We also found the prevalence of HPs
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Table 4: Association of colorectal serrated subtypes and synchronous advanced neoplasia

Serrated polyps n Serrated polyps Univariate analysis Multivariate analysis
with AN, n OR (95% CI) P OR (95% C) P
Proximal HP
No 128 13 0.810 (0.214-3.073) 0.757
Yes 25 1
Proximal SSA/P
No 147 12 0.000 0.999
Yes 6 2
Proximal TSA
No 113 9 0.780 (0.206-2.956) 0.715
Yes 40
Large HP (>10 mm)
No 149 12 11.417 (1.474-88.405) 0.020 11.417 (1.474-88.405) 0.020
Yes 4 2
Large SSA (=10 mm)
No 152 14
Yes 1 0
Large TSA
No 137 12 2.643 (0.653-10.703) 0.173
Yes 16 2

sAN: Synchronous advanced neoplasia; OR: Odd ratio; CI: Confidence interval, HP: Hyperplastic polyp; SSA/P: Sessile serrated adenoma/polyp;

TSA: Traditional serrated adenoma.

in different age decades reached a light peak at 60—69 years
old and serrated adenomas steadily increased with age.
However, it is still controversial that some studies indicated
that increasing age was not materially associated with risk
of serrated polyps.*®! Therefore, further study is needed to
determine whether aging is significantly associated with the
development of colorectal serrated polyps.

To investigate the predictors of SAN in colorectal serrated
polyps in Chinese symptomatic patient population, the
current study analyzed multiple factors including age, gender,
size, location, and dysplasia. By logistic regression analysis,
we found that LSPs, especially large HPs, are associated with
sAN. Previous studies in asymptomatic screening population
reported that large and proximal serrated polyps were the
independent predictors of sAN. 1103435401 Multiple SSAs,
hyperplastic polyposis, proximal and large HPs, as well as
proximal and large SSA/Ps, were further distinguished to be
associated with sAN.I'275% However, a large, nationwide,
population-based, multicenter, randomized study in
average-risk individuals showed that LSPs, but not proximal
serrated polyps, were the independent risk factor of SAN.!"
The investigation of genetic or environmental risk factors
may be needed to confirm the exact predictors.

Some strengths are included in the present study. First,
the study chose a simply and widely used and accepted
method (white light colonoscopy), so the results could
coincide with the common prevalence standards. Second, we
chose a recent period to reduce the influences of inadequate
knowledge and less attention of serrated polyps. Third,
the relatively large sample size was based on the results
of 28,981 colonoscopy of consecutive patients referred to

clinic in a comprehensive clinical center. However, some
limitations should be mentioned simultaneously. First, the
present study was a retrospective study, so the observational
design was an important limitation. Second, the current study
was conducted in a tertiary endoscopic center, so selection
bias might not be ignored. Third, our population was from
symptomatic patients undergoing colonoscopy, while
previous reports might include average-risk, asymptomatic
patients aged >50 years who underwent screening
colonoscopy, and thus these comparisons among different
studies should be made with caution.

In conclusion, our data showed that the detection rate of
colorectal serrated polyps in a Chinese symptomatic patient
population was low, and distribution pattern of the three
subtypes is different from previous reports. The detection
rates with age increasing of serrated adenomas showed a
steadily increased trend while HPs showed a light peak
in 60-69 years old. Moreover, LSPs, especially large
HPs, might be associated with an increased risk of sAN.
Prospective studies may be necessary to evaluate the accurate
prevalence and subtypes distribution of colorectal serrated
polyps in Chinese population. This article may provide a
reference for the future studies about Chinese colorectal
serrated polyps.

Financial support and sponsorship

This study was supported by the grants from the National
Natural Science Foundation of China (No. 81300272,
No. 81470796, and No. 81570478).

Conflicts of interest
There are no conflicts of interest.

.Chinese Medical Journal | October 20,2016 | Volume 129 | Issue 20




REFERENCES

1.

11.

12.

14.

15.

16.

17.

19.

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM.
Estimates of worldwide burden of cancer in 2008: GLOBOCAN
2008. Int J Cancer 2010;127:2893-917. doi: 10.1002/ijc.25516.
Huang CS, Farraye FA, Yang S, O’Brien MJ. The clinical significance
of serrated polyps. Am J Gastroenterol 2011;106:229-40. doi:
10.1038/ajg.2010.429.

Anderson JC. Pathogenesis and management of serrated polyps:
Current status and future directions. Gut Liver 2014;8:582-9. doi:
10.5009/gn114248.

Rex DK, Ahnen DJ, Baron JA, Batts KP, Burke CA, Burt RW, et al.
Serrated lesions of the colorectum: Review and recommendations
from an expert panel. Am J Gastroenterol 2012;107:1315-29. doi:
10.1038/ajg.2012.161.

Hiraoka S, Kato J, Fujiki S, Kaji E, Morikawa T, Murakami T, ef al.
The presence of large serrated polyps increases risk for colorectal
cancer. Gastroenterology 2010;139:1503-10, 1510.e1-3. doi:
10.1053/j.gastro.2010.07.011.

Sweetser S, Smyrk TC, Sinicrope FA. Serrated colon polyps
as precursors to colorectal cancer. Clin Gastroenterol Hepatol
2013;11:760-7. doi: 10.1016/j.cgh.2012.12.004.

Jass JR, Young PJ, Robinson EM. Predictors of presence, multiplicity,
size and dysplasia of colorectal adenomas. A necropsy study in
New Zealand. Gut 1992;33:1508-14. doi: 10.1136/gut.33.11.1508.
Vatn MH, Stalsberg H. The prevalence of polyps of the
large intestine in Oslo: An autopsy study. Cancer 1982;49:
819-25. doi: 10.1002/1097-0142(19820215)49:4<819::AID-
CNCR2820490435>3.0.CO;2-D.

Williams AR, Balasooriya BA, Day DW. Polyps and cancer of the
large bowel: A necropsy study in Liverpool. Gut 1982;23:835-42. doi:
10.1136/gut.23.10.835.

. Bessa X. Serrated polyps and synchronous advanced neoplasia in

average-risk persons. Gastroenterol Hepatol (N Y) 2014;10:190-2.
Lu FI, van Niekerk de W, Owen D, Tha SP, Turbin DA, Webber DL.
Longitudinal outcome study of sessile serrated adenomas of the
colorectum: An increased risk for subsequent right-sided colorectal
carcinoma. Am J Surg Pathol 2010;34:927-34. doi: 10.1097/
PAS.0b013e3181e4f256.

Pai RK, Hart J, Noffsinger AE. Sessile serrated adenomas strongly
predispose to synchronous serrated polyps in non-syndromic patients.
Histopathology 2010;56:581-8. doi: 10.1111/7.1365-2559.2010.03520.x.

. Gurudu SR, Heigh RI, De Petris G, Heigh EG, Leighton JA, Pasha SF,

et al. Sessile serrated adenomas: Demographic, endoscopic and
pathological characteristics. World J Gastroenterol 2010;16:3402-5.
doi: 10.3748/wjg.v16.127.3402.

Lash RH, Genta RM, Schuler CM. Sessile serrated adenomas:
Prevalence of dysplasia and carcinoma in 2139 patients. J Clin Pathol
2010;63:681-6. doi: 10.1136/jcp.2010.075507.

Hetzel JT, Huang CS, Coukos JA, Omstead K, Cerda SR, Yang S,
et al. Variation in the detection of serrated polyps in an average
risk colorectal cancer screening cohort. Am J Gastroenterol
2010;105:2656-64. doi: 10.1038/aj2.2010.315.

Abdeljawad K, Vemulapalli KC, Kahi CJ, Cummings OW,
Snover DC, Rex DK. Sessile serrated polyp prevalence determined by
a colonoscopist with a high lesion detection rate and an experienced
pathologist. Gastrointest Endosc 2015;81:517-24. doi: 10.1016/j.
gie.2014.04.064.

Lieberman DA, Prindiville S, Weiss DG, Willett W; VA Cooperative
Study Group. Risk factors for advanced colonic neoplasia
and hyperplastic polyps in asymptomatic individuals. JAMA
2003;290:2959-67. doi: 10.1001/jama.290.22.2959.

. Moussata D, Boschetti G, Chauvenet M, Stroeymeyt K, Nancey S,

Berger F, e al. Endoscopic and histologic characteristics of serrated
lesions. World J Gastroenterol 2015;21:2896-904. doi: 10.3748/wjg.
v21.i110.2896.

Chetty R, Hafezi-Bakhtiari S, Serra S, Colling R, Wang LM.
Traditional serrated adenomas (TSAs) admixed with other
serrated (so-called precursor) polyps and conventional adenomas:
A frequent occurrence. J Clin Pathol 2015;68:270-3. doi: 10.1136/
jelinpath-2014-202827.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Bettington M, Walker N, Rosty C, Brown I, Clouston A, Wockner L,
et al. Critical appraisal of the diagnosis of the sessile serrated
adenoma. Am J Surg Pathol 2014;38:158-66. doi: 10.1097/
PAS.0000000000000103.

East JE, Vieth M, Rex DK. Serrated lesions in colorectal cancer
screening: Detection, resection, pathology and surveillance. Gut
2015;64:991-1000. doi: 10.1136/gutjnl-2014-309041.

Alvarez C, AndreuM, Castells A, Quintero E, Bujanda L, Cubiella I, et al.
Relationship of colonoscopy-detected serrated polyps with synchronous
advanced neoplasia in average-risk individuals. Gastrointest Endosc
2013;78:333-41.¢1. doi: 10.1016/.gie.2013.03.003.

Bozman FT, Carneiro F, Hruban RH, Theise, ND. WHO classification
of tumours of the digestive system. 4" ed. Lyon: IARC, 2010.

Singh H, Bay D, Ip S, Bernstein CN, Nugent Z, Gheorghe R,
et al. Pathological reassessment of hyperplastic colon polyps in a
city-wide pathology practice: Implications for polyp surveillance
recommendations. Gastrointest Endosc 2012;76:1003-8. doi:
10.1016/.gie.2012.07.026.

Torlakovic EE, Gomez JD, Driman DK, Parfitt JR, Wang C,
Benerjee T, et al. Sessile serrated adenoma (SSA) vs. traditional
serrated adenoma (TSA). Am J Surg Pathol 2008;32:21-9. doi:
10.1097/PAS.0b013e318157002.

Buda A, De Bona M, Dotti I, Piselli P, Zabeo E, Barbazza R, et al.
Prevalence of different subtypes of serrated polyps and risk of
synchronous advanced colorectal neoplasia in average-risk population
undergoing first-time colonoscopy. Clin Transl Gastroenterol
2012;3:e6. doi: 10.1038/ctg.2011.5.

Hazewinkel Y, de Wijkerslooth TR, Stoop EM, Bossuyt PM, Biermann K,
van de Vijver MJ, et al. Prevalence of serrated polyps and association
with synchronous advanced neoplasia in screening colonoscopy.
Endoscopy 2014;46:219-24. doi: 10.1055/s-0033-1358800.

Occhipinti P, Saettone S, Cristina S, Ridola L, Hassan C. Correlation
between adenoma and serrated lesion detection rates in an unselected
outpatient population. Dig Liver Dis 2015;47:508-11. doi: 10.1016/j.
dld.2015.01.003.

Rotondano G, Bianco MA, Cipolletta L, Marmo R; Serrated
LESions of the COlorectum (SELCO) Investigators. Prevalence
and characteristics of serrated lesions of the colorectum in Italy:
A multicentre prospective cohort study. Dig Liver Dis 2015;47:512-7.
doi: 10.1016/4.d1d.2015.03.005.

Kim HY, Kim SM, Seo JH, Park EH, Kim N, Lee DH. Age-specific
prevalence of serrated lesions and their subtypes by screening
colonoscopy: A retrospective study. BMC Gastroenterol 2014;14:82.
doi: 10.1186/1471-230X-14-82.

Carr NJ, Mahajan H, Tan KL, Hawkins NJ, Ward RL. Serrated
and non-serrated polyps of the colorectum: Their prevalence in an
unselected case series and correlation of BRAF mutation analysis
with the diagnosis of sessile serrated adenoma. J Clin Pathol
2009;62:516-8. doi: 10.1136/jcp.2008.061960.

Payne SR, Church TR, Wandell M, Rosch T, Osborn N, Snover D,
et al. Endoscopic detection of proximal serrated lesions and
pathologic identification of sessile serrated adenomas/polyps vary on
the basis of center. Clin Gastroenterol Hepatol 2014;12:1119-26. doi:
10.1016/j.cgh.2013.11.034.

Lee CK, Kim YW, Shim JJ, Jang JY. Prevalence of proximal serrated
polyps and conventional adenomas in an asymptomatic average-risk
screening population. Gut Liver 2013;7:524-31. doi: 10.5009/gnl.
2013.7.5.524.

Schreiner MA, Weiss DG, Lieberman DA. Proximal and large
hyperplastic and nondysplastic serrated polyps detected by
colonoscopy are associated with neoplasia. Gastroenterology
2010;139:1497-502. doi: 10.1053/j.gastro.2010.06.074.

Li D, Jin C, McCulloch C, Kakar S, Berger BM, Imperiale TF, et al.
Association of large serrated polyps with synchronous advanced
colorectal neoplasia. Am J Gastroenterol 2009;104:695-702. doi:
10.1053/j.gastro.2010.06.074.

Leung WK, Tang V, Lui PC. Detection rates of proximal or large
serrated polyps in Chinese patients undergoing screening colonoscopy.
J Dig Dis 2012;13:466-71. doi: 10.1111/j.1751-2980.2012.00621 .x.
Snover DC, Jass JR, Fenoglio-Preiser C, Batts KP. Serrated polyps
of the large intestine: A morphologic and molecular review of an

Chinese Medical Journal | October 20, 2016 | Volume 129 | Issue 20-




38.

39.

40.

41.

42.

43.

.Chinese Medical Journal | October 20,2016 | Volume 129 | Issue 20

evolving concept. Am J Clin Pathol 2005;124:380-91. doi: 10.1309/
V2EP-TPLJ-RB3F-GHIJL.

Kahi CJ, Li X, Eckert GJ, Rex DK. High colonoscopic prevalence
of proximal colon serrated polyps in average-risk men and women.
Gastrointest Endosc 2005;75:515-20. doi: 10.1016/j.gie.2011.08.021.
de Wijkerslooth TR, Stoop EM, Bossuyt PM, Tytgat KM, Dees J,
Mathus-Vliegen EM, et al. Differences in proximal serrated polyp
detection among endoscopists are associated with variability
in withdrawal time. Gastrointest Endosc 2013;77:617-23. doi:
10.1016/.gie.2012.10.018.

Gao Q, Tsoi KK, Hirai HW, Wong MC, Chan FK, Wu JC, et al.
Serrated polyps and the risk of synchronous colorectal advanced
neoplasia: A systematic review and meta-analysis. Am J Gastroenterol
2015;110:501-9. doi: 10.1038/ajg.2015.49.

Ng SC, Ching JY, Chan VC, Wong MC, Tang R, Wong S, et al.
Association between serrated polyps and the risk of synchronous
advanced colorectal neoplasia in average-risk individuals. Aliment
Pharmacol Ther 2015;41:108-15. doi: 10.1111/apt.13003.

Wang LP, Chen J, Ning HY, Zhang XZ, Cheng J, Li L, et al. Serrated
lesions of colon and their malignant potential (in Chinese). Chin J Pathol
2010;39:447-51. doi: 10.3760/cma.j.issn.0529-5807.2010.07.004.
Qiu Y, Fu X, Zhang W, Xu Y, Xiao L, Chen X, ef al. Prevalence and
molecular characterisation of the sessile serrated adenoma in a subset
of the Chinese population. J Clin Pathol 2014;67:491-8. doi: 10.1136/
jelinpath-2013-202092.

44,

45.

46.

47.

48.

49.

50.

Wallace K, Grau MV, Ahnen D, Snover DC, Robertson DJ, Mahnke D,
et al. The association of lifestyle and dietary factors with the risk
for serrated polyps of the colorectum. Cancer Epidemiol Biomarkers
Prev 2009;18:2310-7. doi: 10.1158/1055-9965.EPI1-09-0211.

Fu Z, Shrubsole MJ, Smalley WE, Wu H, Chen Z, Shyr Y,
et al. Lifestyle factors and their combined impact on the risk
of colorectal polyps. Am J Epidemiol 2012;176:766-76. doi:
10.1093/aje/kws157.

Day SD, Enos RT, McClellan JL, Steiner JL, Velazquez KT,
Murphy EA. Linking inflammation to tumorigenesis in a mouse model
of high-fat-diet-enhanced colon cancer. Cytokine 2013;64:454-62.
doi: 10.1016/j.cyt0.2013.04.031.

Qi G, Tang BO, Zhou L, Jikihara H, Kiwata A, Sakamoto Y, et al.
Effects of high-fat diet on 1,2-dimethylhydrazine-induced aberrant
crypt foci and colorectal tumours in rats. Biomed Rep 2015;3:289-94.
doi: 10.3892/br.2015.433.

Haque TR, Bradshaw PT, Crockett SD. Risk factors for serrated
polyps of the colorectum. Dig Dis Sci 2014;59:2874-89. doi: 10.1007/
$10620-014-3277-1.

Anderson JC, Rangasamy P, Rustagi T, Myers M, Sanders M,
Vaziri H, et al. Risk factors for sessile serrated adenomas. J Clin
Gastroenterol 2011;45:694-9. doi: 10.1097/MCG.0b013e3182073cf.
LamAK, Chan SS, Leung M. Synchronous colorectal cancer: Clinical,
pathological and molecular implications. World J Gastroenterol
2014;20:6815-20. doi: 10.3748/wjg.v20.i22.6815.




