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Clinical outcomes of surveillance colonoscopy for
patients with sessile serrated adenoma
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Background/Aims: Sessile serrated adenomas (SSAs) are known to be precursors of colorectal cancer (CRC). The proper
interval of follow-up colonoscopy for SSAs is still being debated. We sought to determine the proper interval of colonoscopy
surveillance in patients diagnosed with SSAs in South Korea. Methods: We retrospectively reviewed the medical records of pa-
tients diagnosed with SSAs who received 1 or more follow-up colonoscopies. The information reviewed included patient base-
line characteristics, SSA characteristics, and colonoscopy information. Results: From January 2007 to December 2011, 152
SSAs and 8 synchronous adenocarcinomas were identified in 138 patients. The mean age of the patients was 62.2 years and
60.1% patients were men. SSAs were located in the right colon (i.e., from the cecum to the hepatic flexure) in 68.4% patients. At
the first follow-up, 27 SSAs were identified in 138 patients (right colon, 66.7%). At the second follow-up, 6 SSAs were identified
in 65 patients (right colon, 66.7%). At the 3rd and 4th follow-up, 21 and 11 patients underwent colonoscopy, respectively, and
no SSAs were detected. The total mean follow-up duration was 33.9 months. The mean size of SSAs was 8.1+5.0 mm. SSAs were
most commonly found in the right colon (126/185, 68.1%). During annual follow-up colonoscopy surveillance, no cancer was
detected. Conclusions: Annual colonoscopy surveillance is not necessary for identifying new CRCs in all patients diagnosed
with SSAs. In addition, the right colon should be examined more carefully because SSAs occur more frequently in the right co-
lon during initial and follow-up colonoscopies. (Intest Res 2018;16:134-141)
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INTRODUCTION

A serrated polyp (SP) in the colon is histologically char-
acterized by a serrated (i.e., saw-toothed) appearance of
the crypt epithelium. In the past, most SPs were called hy-
perplastic polyps (HPs) and were considered to have no
malignant potential. However, sessile serrated adenomas
(SSAs), which are a subset of SPs, have been recently re-
vealed as a precursor of 20% to 30% of colorectal cancers
(CRCs) that are located particularly in the proximal colon."”
Many studies of adenomatous polyps (APs) have been con-
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ducted, and our knowledge regarding SSAs has continued
to develop. SSAs are nearly always flat or sessile, may be
pale or the same color as the surrounding mucosa, and have
vague edges with an adherent mucus layer to obscure the
vascular pattern. These are usually >5 mm in size and more
often found in the proximal colon.”” Because of their sessile
characteristic, SSAs are more difficult to detect and resect
endoscopically. This, in concert with their malignant poten-
tial and prevalence, makes it more important for SSAs to be
identified and managed appropriately.

Many studies have shown that a screening colonoscopy
with polypectomy reduces CRC mortality."”"* Despite some
minor differences, the current U.S., UK., and European
guidelines on surveillance colonoscopy follow-up after
polypectomy are mainly based on the size, number, and
histology of polyps."'® Most post-polypectomy surveillance
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guidelines for SSAs aim to detect early recurrent diseases,
such as APs, SSAs, and metachronous CRCs. Recommenda-
tions for surveillance colonoscopy follow-up intervals must
be based on the characteristics of serrated lesions that are
associated with advanced neoplasia, including synchronous
and metachronous CRCs. These characteristics include a
proximal colon location of the serrated lesions, an increas-
ing number and larger size of serrated lesions, and SSA or
traditional serrated adenoma (TSA) histology.” However,
the recommendations lack details regarding the methods,
duration, and intensity of surveillance. For example, the Brit-
ish Columbia Medical Association suggests in their post-
colorectal polypectomy surveillance recommendations that
follow-up colonoscopy should be repeated (1) every 5 years
in patients with 1 or more SSAs <1 cm without dysplasia, (2)
every 3 years in patients with SSAs >1 cm, SSAs with dyspla-
sia, or (3) within 6 months to verify complete removal in pa-
tients with SSAs that were removed without confirmation."”
The Cancer Council Australia suggests in their national
bowel cancer-screening program that, at present, there is
insufficient evidence to differentiate follow-up protocols for
SSAs from follow-up guidelines for standard adenoma."
The Mayo Clinic suggests in their review article that patients
should undergo surveillance every 5 years if they exhibit
SSAs <10 mm without dysplasia or every 3 years if their SSAs
are >10 mm or exhibit dysplasia."

The purpose of this study was to determine the proper in-
terval of colonoscopy surveillance aimed at identifying new
CRC:s in patients diagnosed with SSAs. Hence, we retrospec-
tively analyzed the status and results of follow-up colonos-
copy surveillance in South Korea.

METHODS
1. Study Population

We retrospectively reviewed the medical records of pa-
tients with SSAs that were diagnosed and removed using
colonoscopy and who received 1 or more follow-up colonos-
copies at the Digestive Disease Center and Health Promo-
tion Center of Seoul National University Bundang Hospital.
The abstracted information included patients  baseline char-
acteristics, such as age, sex, smoking history, education level,
and family history of malignancy.

2. Colonoscopy and Pathological Findings

The endoscopic and pathologic characteristics of polyps
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were reviewed and recorded. Gastroenterologists performed
colonoscopies using standard white-light colonoscopies. All
polyps were characterized by size, shape, and location. They
were removed using cold biopsies or snare polypectomy.
Expert gastrointestinal pathologists classified polyps, based
on histological criteria, as either an adenomatous (tubular,
villous, and tubulovillous) polyp or a SP (HP, TSA, and SSA).
SSAs were distinguished from HPs based on the histological
criteria. Namely, crypt serrations spanned the entire length
of the crypt with complicated lateral spreading or boot-
shaped dilated crypt bases in SSAs, but HPs contained crypt
serrations in only the luminal halves with narrowed crypt
bases. The follow-up interval of surveillance colonoscopy
was determined based on the clinical judgment of each colo-
Nnoscopist.

3. Statistical Analysis

Student ¢-test and chi-square test were used for statisti-
cal assessment of continuous and categorical variables. A
P-value <0.05 was considered statistically significant. SPSS
version 22.0 (IBM Corp., Armonk, NY, USA) was used for sta-
tistical analysis.

4. Ethics Statement
The study protocol was approved by the Institutional Re-

view Board at Seoul National University Bundang Hospital
(no.B-1602-336-107) and informed consent was waived.

Table 1. Baseline Characteristics of the Patients

Characteristic Value

Age (yr) 62.2 (49.7-74.7)
Sex (male/female) 83/55
Smoking history”

Never smoker 48 (72.7)

Past smoker 10 (15.2)

Current smoker 8(12.1)
Family history of malignancy’

Gastrointestinal 9(12.9)

Non-gastrointestinal 11 (15.7)

None 50 (71.4)

Values are presented as median (range) or number (%).
“The total sum (n=138) of counts within each category may not be
available owing to missing data.
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RESULTS
1. Patients’ Baseline Characteristics

From January 2007 to December 2011, 138 patients were
diagnosed with SSAs at the initial colonoscopy. The patients’
baseline characteristics are shown in Table 1. The mean age
of patients with SSAs was 62.2 years, and 60.1% of patients
were men. Most patients underwent colonoscopy at the out-
patient department; hence, some data were missing in their
medical records.

2. Features of Identified Polyps and Follow-up
Colonoscopy Period

The features of each polyp that was detected and removed
at the initial and follow-up colonoscopies are shown in Table
2. At the initial colonoscopy, 386 polyps and 8 synchronous
adenocarcinomas were identified in 138 patients. The de-
tection rate of synchronous adenocarcinoma in patients
diagnosed with SSAs was 5.8%; however, no metachronous
adenocarcinoma was found during subsequent follow-up
colonoscopies. At the initial colonoscopy, 152 SSAs were

Table 2. Characteristics of All Polyps Identified on Initial and
Subsequent Follow-up Colonoscopies

Initial  1st 2nd 3rd 4th

Total polyps 386 173 82 21 8
SSA 152 27 6 0 0
HG 1 0 0 - -
LG 80 9 1 - -
ub 71 18 5 - -
AP 157 98 35 13 7
TAHG 3 1 0 0 0
TALG 140 93 34 13 7
TVAHG 0 1 0 0 0
TVALG 14 3 1 0
HP 66 47 40 2 1
AC 8 0 0 0 0
No. of patients 138 138 65 21 11
Mean interval period (mo) - 202 214 159 182
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identified in 138 patients, and 68.4% of SSAs were found in
the right colon (ie, from the cecum to the hepatic flexure).
The first mean follow-up interval was 20.2 months. At the
first follow-up colonoscopy, 27 SSAs were identified in 138
patients, and 66.7% of SSAs were found in the right colon.
The second mean follow-up interval was 21.4 months. At the
second follow-up colonoscopy, 6 SSAs were identified in 65
patients, and 66.7% of SSAs were found in the right colon. At
the 3rd and 4th follow-up colonoscopies, 21 and 11 patients
underwent colonoscopy, respectively, and no SSAs were
detected. The mean follow-up interval was 15.9 and 18.2
months for the 3rd and 4th colonoscopies, respectively. The
total mean duration between the initial and final follow-up
colonoscopies was 33.9 months, and the mean interval pe-
riod between each colonoscopy was 13.9 months. The mean
interval period of each subsequent colonoscopy is shown in
Table 3. At the fifth follow-up, no patients underwent colonos-
copy. The overall schematic of this study is shown in Fig. 1.

3. Site and Size of SSAs Identified at the Initial and
Follow-up Colonoscopies

The sites of SSAs identified at the initial and follow-up
colonoscopies are shown in Table 4 and Fig. 2. At the initial
and follow-up colonoscopies, 68.1% of all SSAs were identi-
fied in the right colon, which was the most common site of
SSAs identified at the initial and follow-up colonoscopies.
The mean size of all SSAs was approximately 8.1 mm (the
size distribution of all SSAs is indicated in Table 5). The most
common size of SSAs ranged from 5.1 mm to 10 mm. In to-
tal, 96 SSAs were removed using snare polypectomy, and 88
SSAs were removed using cold biopsy.

4. Characteristics of SSAs with Synchronous
Adenocarcinoma

At the initial colonoscopy, we confirmed that the 8 pa-
tients diagnosed with SSAs had synchronous adenocarcino-
mas. Among these 8 synchronous adenocarcinomas, 4 were

Table 3. Number of Patients and Period of Initial and Subsequent
Follow-up Colonoscopies

SSA, sessile serrated adenoma; HG, high-grade dysplasia; LG, low-grade
dysplasia; UD, undetermined; AP, adenomatous polyps; TAHG, tubular
adenoma high grade; TALG, tubular adenoma low grade; TVAHG,
tubulovillous adenoma high grade; TVALG, tubulovillous adenoma low
grade; HP, hyperplastic polyp; AC, adenocarcinoma.
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Inital 1st 2nd 3d 4th Mean
No. of patients 138 138 65 21 11 -
Mean interval period (mo) - 202 214 159 182 139
Total mean duration (mo) 339
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68.4% SSAs in the Rt colon

138 Patients were diagnosed with SSAs in initial colonoscopy
162 SSAs were found (histological classification: 1 HG, 80 LG, 71 UD)

l 1st mean interval period, 20.2 mo

21 Patients were diagnosed with SSAs

66.7% SSAs in the Rt colon

138 Patients received the 1st FU colonoscopy

27 SSAs were found (histological classification: 0 HG, 9 LG, 18 UD)

l 2nd mean interval period, 21.4 mo

6 Patients were diagnosed with SSAs

66.7% SSAs in the Rt colon

65 Patients received the 2nd FU colonoscopy

6 SSAs were found (histological classification: 0 HG, 1 LG, 5 UD)

l 3rd mean interval period, 15.9 mo

0 Patients were diagnosed with SSAs

21 Patients were received the 3rd FU colonoscopy

Fig. 1. Flow schematic of the study includ-

l 4th mean interval period, 18.2 mo

ing the number of patients diagnosed with
SSAs, number of SSAs found in each colo-

0 Patients were diagnosed with SSAs

11 Patients received the 4th FU colonoscopy

noscopy, histological classification of SSAs,
percentage of SSAs in the right colon, and

}

mean interval period of each colonoscopy.

0 Patients received the 5th FU colonoscopy

SSA, sessile serrated adenoma; HG, high-
grade dysplasia; LG, low-grade dysplasia;

Total mean duration, 33.9 mo

Table 4. Location of Sessile Serrated Adenoma on Initial and Follow-up
Colonoscopies

Site Total Initial 1st 2nd
Cecum 27 (146)  26(17.1) 1(3.7) 0
A-colon 82(44.3) 65(42.8) 13 (48.1) 4(66.7)
HF 17 (9.2) 13 (8.6) 4(14.8) 0(0.0)
T-colon 33(17.8) 27(17.8) 5(18.5) 1(16.7)
SF 1(0.5) 1(0.7) 0
D-colon 9(4.9) 7 (4.6) 2(74) 0
S-colon 7(3.8) 5(3.3) 1(3.7) 1(16.7)
Rectum 9(4.9) 8(5.3) 1(3.7) 0
Total 185 152 27
Rt colon (%) 68.1 68.4 66.7 66.7

Values are presented as number (%o).

*Right colon, cecum-HF.

A, ascending; HF, hepatic flexure; T, transverse; SF, splenic flexure; D,
descending; S, sigmoid.

well differentiated, and the remaining exhibited moderate
differentiation histologically. Four were located in the right
colon, particularly the ascending colon, and the others were
located in the distal colon (descending colon, 2; sigmoid co-
lon, 2). Of the 8 SSAs, 4 showed low-grade dysplasia, whereas
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UD, undetermined; Rt, right; FU, follow-up.

the pathological grade was not mentioned for the remaining
cases. Four SSAs were in the right colon, and the remain-
ing SSAs were in the distal colon. Two patients with cancer
were treated with colectomy, and 5 patients were treated
with snare polypectomy. In these cases, the patients were
diagnosed with cancer after polypectomy. Only 1 patient
with cancer was biopsied at the initial colonoscopy and was
treated with chemotherapy because the final diagnosis was
sigmoid colon cancer with liver and lung metastases. The
characteristics of SSAs and synchronous CRCs are shown
in Table 6. The mean size of SSAs with synchronous adeno-
carcinomas was 9.25+8.75 mm, whereas the mean size of
the remaining SSAs was 8.13+5.01 mm. The difference in
size was not statistically significant (P=0.550). No CRCs were
identified during subsequent follow-up colonoscopy.

DISCUSSION

The most important goal of CRC screening program is the
detection and removal of premalignant lesions. Both SSA
and TSA have been recently recognized as the precursors of
up to 20% of sporadic CRC through the serrated carcinoma
pathway.”’ Based on a recent report, SSAs comprise approxi-
mately 15% of all polyps seen on colonoscopy.”' As shown
in recent and previous studies, 4 to 6 large SPs (=10 mm) are

137



Sung Jae Park, et al. « Surveillance for sessile serrated adenoma INTESTINAL RESEARCH

TC (17.8%) TC (17.8%) SF (0.7%)

AC
(AAE % (42.8%)
W70,

Total Initial colonoscopy

TC (18.5%)

AC
(48.1%)

Fig. 2. Location of sessile serrated ad-
enoma on total (A), initial (B), and follow-
up colonoscopies (C, D). HF, hepatic flexure;
TC, transverse colon; SF, splenic flexure; AC,
ascending colon; DC, descending colon; C,
cecum; R, rectum; SC, sigmoid colon; FU,

1st FU colonoscopy 2nd FU colonoscopy @ follow-up.
Table 5. Size Distribution of the Sessile Serrated Adenoma on Initial relatively uncommon (1%-2%). However, proximally located
and Follow-up Colonoscopies SPs are much more common than large SPs.***'
Size (mm) Value In this study, 33 SSAs (from 284 detected polyps) were de-
0-50 59 (319) tected using a follow-up colonoscopy, with the detection rate
51-100 94 (508) of SSAs being 11.6%. The rate of large SSAs (210 mm) and
1012200 28 (15.1) proximally located SSAs detected using a full colonoscopy is
17.3% and 67.5%, respectively. Such an increased detection
20.1-300 3016 rate of SSAs in this study may be due to the increased recog-
>300 1005 nition of the clinical importance of SSAs among gastroenter-
Average 8.13 501 ologists and pathologists.
Values are presented as number (%) or meanSD. Many studies on patients diagnosed with sporadic serrated

lesions have proved an increased tendency for synchronous
and metachronous neoplasia.”* For examples, Hiraoka et
al*' reported that large SPs (=10 mm) were related with CRC
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Table 6. Location, Size, Histology, T Stage, and Treatment Methods of Synchronous Colorectal Cancers

Patient no. Site Size (mm) Histology T stage Treatment® Follow-up colonoscopy

1 A-colon 20 md pT1 Rt hemicolectomy No polyps
Cecum 3 SSA (NM)

2 A-colon 20 md pT4b Total colectomy d/t FAP No polyps
T-colon 10 SSA (NM)

3 S-colon 30 md pl3 Biopsy TALG
T-colon 8 SSA (LG)

4 D-colon 20 wd pTis Snare PP (c/c) No polyps
T-colon 3 SSA (NM)

5 S-colon 40 wd pTis Snare PP (c/c) TALG, HP
Cecum 2 SSA (LG)

6 D-colon 30 wd pTis Snare PP (u/c) TALG, HP
A-colon 2 SSA (LG)

7 A-colon 20 md pTis Snare PP (c/c) TALG
Rectum 20 SSA (NM)

8 A-colon 21 wd pTis Snare PP (c/c) TALG, HP
A-colon 25 SSA (LG) TALG

*Slash (/) is meant lateral resection margin/depth resection margin.

°No. 3 patient: final diagnosis was sigmoid colon cancer with liver and lung metastases and has undergone chemotherapy.

A, ascending; md, moderate differentiation; Rt, right; SSA, sessile serrated adenoma; NM, not mentioned in the pathological grade; d/t, due to; FAP,
familial adenomatous polyposis; T, transverse; S, sigmoid; TALG, tubular adenoma low grade; LG, low grade; D, descending; wd, well differentiation; PP,
polypectomy; ¢, clear resection margin; HP, hyperplastic polyp; u, uncheckable resection margin.

(OR, 3.34;95% CI, 2.16-5.03) and that proximal and large SPs
were the most important risk factors for proximal CRC (OR,
5.36; 95% ClI, 2.40-10.8). Zhu et al.” reported that colorectal
SPs with synchronous CRC, compared with colorectal SPs
without synchronous CRC, were related to colorectal SP
size 210 mm (vs. <10 mm; OR, 4.412; 95% CI, 1.684-11.556;
P=0.003) and a diagnosis of SSA or TSA (vs. HP; OR, 6.194;
95% CI, 1.870-20.513; P=0.003 and OR, 6.754; 95% CI,
1.981-23.028; P=0.002, respectively) and SSA and TSA are
similarly often associated with synchronous CRC (P=0.460).
Therefore, they concluded that histologic subtypes and
polyp size may be important markers for synchronous CRC.
Leung et al.”’ suggested that an important connection was
found between synchronous advanced neoplasia and large
SPs (P=0.002) or proximal SPs (P=0.013); hence, patients
with large or proximal SPs have a higher risk of synchronous
advanced neoplasia. However, Alvarez et al.* suggested that
large (=10 mm) SPs, but not proximal SPs, are associated
with the detection of synchronous advanced neoplasia.

In this study, we identified 8 patients with synchronous
CRCs, with the proximal colon as the site of SSAs in 50% of
patients with synchronous CRC. However, the mean size of
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SSAs detected with synchronous CRC was 9.25+8.75 mm,
whereas the mean size of the remaining SSAs was 8.13+5.01
mm. The difference in size was not statistically significant (¢-
test, P=0.550). Based on these results, we suggest that proxi-
mal SSAs are the more important marker of synchronous
CRCs.

Lazarus et al.”' suggested that serrated adenomas are le-
sions with a significant risk for metachronous serrated ade-
nomas and CRC development. Lu et al.” suggested that SSAs
are high-risk lesions, with 15% of the patients diagnosed with
SSA developing subsequent CRCs or APs with high-grade
dysplasia and the mean time for the development of CRCs
in patients diagnosed with SSA being 8.3 years. Therefore,
these facts may not necessarily benefit more frequent sur-
veillance colonoscopy follow-up than is recommended for
AP with low-grade dysplasia.

In this study, we did not find any CRCs during a subse-
quent follow-up colonoscopy, which may be probably be-
cause of early endoscopic detection and resection of SSAs/
APs as previously reported in the study by Seo et al.”” It may
also have been because the number of patients included in
this study was small, and the follow-up period was relatively
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shorter than that in other studies.

This study has several limitations. First, we did not objec-
tively quantify the exact numbers, careers, and the policies
on surveillance colonoscopy follow-up interval of each
colonoscopist involved in this study because many colonos-
copists, including the physicians of the gastrointestinal fel-
lowship training course, have participated in the initial and
subsequent follow-up colonoscopies. Second, SSA is often
located in the proximal colon, which can lead to differences
in detection rates, depending on the status of bowel prepara-
tion. Hence, in further studies, the objective value of the de-
gree of bowel preparation should be mentioned. Third, the
study was retrospective, and the number of patients enrolled
was small, with the ratio of patients lost to follow-up being
high. Therefore, a prospective study with larger and longer
follow-up periods is necessary to confirm the findings. Fur-
ther prospective, multicenter, and long-term prospective
longitudinal studies are also needed to better understand
the natural history of SSA and its association with CRC.

In conclusion, based on our study, we did not find new
CRC development in patients diagnosed with SSAs dur-
ing an annual follow-up colonoscopy. Thus, routine annual
follow-up colonoscopy surveillance is not necessary in view
of cost-effectiveness to identify new CRC development in all
patients diagnosed with SSAs. Instead, we suggest that the
proper interval of follow-up colonoscopy for SSAs is deter-
mined individually, considering the size and histologic char-
acter of each SSA. Furthermore, SSAs occur more frequently
in the right colon at the initial and follow-up colonoscopies.
Therefore, the right colon should be prepared and examined
more carefully.

FINANCIAL SUPPORT

This work was supported by the National Research Foun-
dation of Korea (NRF) grant for the Global Core Research
Center (GCRC) funded by the Korea government (MSIP)
(no.2011-0030001).
CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was
reported.

AUTHOR CONTRIBUTION

HY., conceptualization; S.J.P. and 1.S.J., data collection;
SJ.P. and HY,, data curation; S.J.P, HY., CM.S, and Y.S.P, data

140

INTESTINAL RESEARCH

analysis; HY.,, CM.S,, Y.S.P, NYK, and D.H.L., supervision;
SJ.P, writing-original draft; SJ.P. and HY.,, writing-review &
editing.

REFERENCES

1. Rosty C, Hewett DG, Brown IS, Leggett BA, Whitehall VL. Ser-
rated polyps of the large intestine: current understanding of
diagnosis, pathogenesis, and clinical management. ] Gastroen-
terol 2013;48:287-302.

2. Rex DK, Ahnen DJ, Baron JA, et al. Serrated lesions of the col-
orectum: review and recommendations from an expert panel.
Am]J Gastroenterol 2012;107:1315-1329.

3. Snover DC. Update on the serrated pathway to colorectal carci-
noma. Hum Pathol 2011;42:1-10.

4. Noffsinger AE. Serrated polyps and colorectal cancer: new
pathway to malignancy. Annu Rev Pathol 2009;4:343-364.

5. Bauer VP, Papaconstantinou HT. Management of serrated
adenomas and hyperplastic polyps. Clin Colon Rectal Surg
2008;21:273-279.

6. Leggett B, Whitehall V. Role of the serrated pathway in colorec-
tal cancer pathogenesis. Gastroenterology 2010;138:2088-2100.

7. Huang CS, Farraye FA, Yang S, O'Brien MJ. The clinical signifi-
cance of serrated polyps. Am J Gastroenterol 2011;106:229-240.

8. Aust DE, Baretton GB; Members of the Working Group GI-
Pathology of the German Society of Pathology. Serrated polyps
of the colon and rectum (hyperplastic polyps, sessile serrated
adenomas, traditional serrated adenomas, and mixed polyps)-
proposal for diagnostic criteria. Virchows Arch 2010;457:291-
297.

9. Sweetser S, Smyrk TC, Sugumar A. Serrated polyps: critical pre-
cursors to colorectal cancer. Expert Rev Gastroenterol Hepatol
2011;5:627-635.

10. Shaukat A, Mongin SJ, Geisser MS, et al. Long-term mortality af-
ter screening for colorectal cancer. N Engl ] Med 2013;369:1106-
1114.

11. le Clercq CM, Bouwens MW, Rondagh EJ, et al. Postcolonos-
copy colorectal cancers are preventable: a population-based
study. Gut 2014;63:957-963.

12. Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorec-
tal cancer by colonoscopic polypectomy. The National Polyp
Study Workgroup. N Engl ] Med 1993;329:1977-1981.

13. Lieberman DA; American Gastroenterological Association. Co-
lon polyp surveillance: clinical decision tool. Gastroenterology
2014;146:305-306.

14. Hassan C, Quintero E, Dumonceau JM, et al. Post-polypectomy
colonoscopy surveillance: European Society of Gastrointestinal
Endoscopy (ESGE) guideline. Endoscopy 2013;45:842-851.

www.irjournal.org



INTESTINAL RESEARCH

15.

16.

17.

18.

19.

20.

21.

22.

23.

Lieberman DA, Rex DK, Winawer SJ, et al. Guidelines for colo-
noscopy surveillance after screening and polypectomy: a con-
sensus update by the US Multi-Society Task Force on Colorec-
tal Cancer. Gastroenterology 2012;143:844-857.

Cairns SR, Scholefield JH, Steele RJ, et al. Guidelines for colorec-
tal cancer screening and surveillance in moderate and high risk
groups (update from 2002). Gut 2010;59:666-689.

British Columbia Medical Association. BCGuidelines.ca: follow-
up of colorectal polyps or cancer. Victoria: British Columbia
Ministry of Health, 2013.

Clinical practice guidelines for surveillance colonoscopy: in ad-
enoma follow-up; following curative resection of colorectal can-
cer; and for cancer surveillance in inflammatory bowel disease.
Cancer Council Australia. http://wiki.cancer.org.au/australia/
Guidelines:Colorectal_cancer/Colonoscopy_surveillance. Ac-
cessed July 4, 2017.

Baron TH, Smyrk TC, Rex DK. Recommended intervals be-
tween screening and surveillance colonoscopies. Mayo Clin
Proc 2013;88:854-858.

Buda A, De Bona M, Dotti I, et al. Prevalence of different sub-
types 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.

Ispeert JE, de Wit K, van der Vlugt M, Bastiaansen BA, Fockens
P, Dekker E. Prevalence, distribution and risk of sessile serrated
adenomas/polyps at a center with a high adenoma detection
rate and experienced pathologists. Endoscopy 2016;48:740-746.
Li D, Jin C, McCulloch C, et al. Association of large serrated
polyps with synchronous advanced colorectal neoplasia. Am J
Gastroenterol 2009;104:695-702.

Schreiner MA, Weiss DG, Lieberman DA. Proximal and large
hyperplastic and nondysplastic serrated polyps detected by
colonoscopy are associated with neoplasia. Gastroenterology
2010;139:1497-1502.

www.irjournal.org

24.

25.

26.

27.

28.

29.

30.

31.

32.

https://doi.org/10.5217/ir.2018.16.1.134 « Intest Res 2018;16(1):134-141

Hiraoka S, Kato J, Fujiki S, et al. The presence of large serrated
polyps increases risk for colorectal cancer. Gastroenterology
2010;139:1503-1510.

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. AmJ Surg Pathol 2010;34:927-934.

Vu HT, Lopez R, Bennett A, Burke CA. Individuals with sessile
serrated polyps express an aggressive colorectal phenotype. Dis
Colon Rectum 2011;54:1216-1223.

Glazer E, Golla V, Forman R, Zhu H, Levi G, Bodenheimer HC Jr.
Serrated adenoma is a risk factor for subsequent adenomatous
polyps. Dig Dis Sci 2008;53:2204-2207.

Alvarez C, Andreu M, Castells A, et al. Relationship of colonos-
copy-detected serrated polyps with synchronous advanced
neoplasia in average-risk individuals. Gastrointest Endosc
2013;78:333-341.el.

Zhu H, Zhang G, Yi X, et al. Histology subtypes and polyp size
are associated with synchronous colorectal carcinoma of
colorectal serrated polyps: a study of 499 serrated polyps. Am J
Cancer Res 2014;5:363-374.

Leung WK, Tang V, Lui PC. Detection rates of proximal or large
serrated polyps in Chinese patients undergoing screening colo-
noscopy. ] Dig Dis 2012;13:466-471.

Lazarus R, Junttila OE, Karttunen TJ, Mékinen MJ. The risk of
metachronous neoplasia in patients with serrated adenoma.
Am J Clin Pathol 2005;123:349-359.

Seo JY, Choi SH, Chun J, et al. Characteristics and outcomes
of endoscopically resected colorectal cancers that arose from
sessile serrated adenomas and traditional serrated adenomas.
Intest Res 2016;14:270-279.

141





