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Serrated Polyposis Syndrome in a Single-Center 10-Year Experience

Hyun Young Kim

Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam-si, Korea

Aims: Serrated polyposis syndrome is a disease that is
often missed in the clinical setting and is associated with
colorectal cancer. We investigated the prevalence of SPS
and the association between colorectal or other cancers
in a 10-year, retrospective data analysis.

Methods: We reviewed complete colonoscopy data
obtained from January 2005 through January 2015 at a
health-screening centre. Serrated polyposis syndrome
was defined on the basis of the criteria established by the
2010 World Health Organization.

Results: Of a total of 53.842 consecutive subjects who
underwent complete colonoscopy, 12 (0.022%) patients
had serrated polyposis syndrome. All of these cases
were under-recognized by the endoscopist or referring
physician. The mean patient age was 58.6 years; 67%

of the patients were men and 33% were women. No
serrated polyposis syndrome patients had a first-degree
relative with serrated polyposis syndrome, and no
serrated polyposis syndrome patients had colorectal
cancer. Two cases (17%) had extra-colonic cancers
(prostate cancer and thyroid cancer). Eight cases (67%)
had a family history of cancer (stomach, breast, lung,
pancreas, prostate and colorectal cancer).

Conclusion: Serrated polyposis syndrome was a rare
condition in a 10-year database, and it was diagnosed
late in all cases. Serrated polyposis syndrome may be
associated with an increased risk of extra-colonic cancer.
Keywords: Serrated polyposis syndrome, prevalence,
cancer, colonoscopy

Colorectal cancer (CRC) is the third most common type of
malignant disorder in the world. The rapidly rising trend in the
incidence and mortality of CRC is surprising in westernised Asia,
including China, Japan, Singapore and Korea. The worldwide
age-standardized rate of CTC per 100.000 population was 24.7
in Korea and the highest in the world in 2012 (1,2).

Serrated polyposis syndrome (SPS), defined by multiple serrated
colon polyps, has an association with personal and familial risks
of CRC. Diagnostic criteria for SPS were first described in 2000
and recently redefined in 2010 by the World Health Organization
(WHO) (3): (1) =5 serrated colon polyps proximal to the sigmoid
colon with 2 or more of these being >10 mm; (2) any number of
serrated polyps proximal to the sigmoid colon in an individual
who has a first-degree relative with SPS; or (3) >20 serrated

polyps of any size distributed throughout the colon (not all in
the rectum).

The association between SPS and personal and familial CRC risk
is well established (4,5), although the genetic nature and natural
history of this syndrome remain unknown. The aim of this
study was to investigate the prevalence and clinicopathological
features of SPS in Korea and its association with CRC and extra-
colonic cancer.

MATERIALS AND METHODS

The study population consisted of all subjects who underwent
colonoscopy at a tertiary care medical centre from January 2005
through January 2015. The study group consisted of 53.842
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asymptomatic subjects aged 22 to 88 years at average risk
for CRC who underwent a complete screening colonoscopy
examination. All subjects filled out a questionnaire regarding
family history of CRC, exercise, alcohol drinking and smoking.
Smoking status was categorized into three groups: never, former
and current. The Institutional Review Board approved the study
(IRB No. B-1512/328-116).

All expert
colonoscopists (gastroenterologists >1000 colonoscopies)

colonoscopies were performed by five
certified by the Korean Society of Gastrointestinal
Endoscopy and other endoscopists (<300 colonoscopies)
by using a CF-Q260AI/AL or CF-H260AI/AL system
(Olympus, Tokyo, Japan). Bowel preparations consisted of
4 L or 2 L of fluid based on polyethylene glycol or sodium
phosphate. Our data excluded cases in which incomplete
cecal intubation or unfair bowel preparation had occurred.
Our quality indicators of colonoscopy were provided by a
previous study (6).
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Colonoscopists estimated the size of the polyp by using the open
biopsy-forceps method or total removal size of the polyp after
colonoscopic polypectomy. Serrated lesions were categorized
as hyperplastic polyp, sessile serrated adenoma and traditional
serrated adenoma.

RESULTS

Twelve of 53.842 patients (0.022%) were diagnosed with SPS
by the WHO criteria. Table 1 shows the baseline demographic
data. The mean age (£SD) at diagnosis of SPS was 58.5+9.5
years, and 8 (67%) of the subjects were men.

Among the 12 subjects, no patient was suspected of this
syndrome by the endoscopists or referring physician. All of
these SPS cases remained unrecognized until the review was
conducted. During the review, it was found that five patients
had sufficient serrated polyps detected at the index colonoscopy
to enable an adequate diagnosis of SPS by the WHO criteria.
All of the SPS patients fulfilled the criterion of “>5 serrated

TABLE 1. Baseline demographic data

Subjects Location (%) Size

Polyp histology

19538/53842 Proximal (58.9%)  Distal (41.5%) <9 mm 10-20 mm >20 mm
Adenoma 15398 (28.6%) 9774 (63.4%) 9229 (60.0%) 14572 (94.6%) 585 (4.0%) 55 (0.4%)
Tubular, low grade 15183 (28.2%) 9661 (63.6%) 9189 (60.5%) 14543 (95.8%) 568 (3.7%) 38 (0.3%)
Tubular, high grade 36 (0.1%) 30 (84.2%) 26 (73.7%) 36 (100%) 2(5.3%) 2 (5.3%)
Villous/tubulovillous 20 (0.03%) 15 (72.7%) 17 (81.8%) 19 (90.9%) 9 (45.5%) 0
Adenocarcinoma 96 (0.2%) 58 (60.8%) 79 (82.4%) 66 (68.6%) 39 (41.2%) 36 (37.3%)
Serrated lesions 8415 (15.6%) 4413 (52.4%) 6682 (79.4%) 8401 (99.8%) 312 (3.7%) 17 (0.2%)
Hyperplastic 8415 (15.6%) 4335 (51.5%) 6383 (75.9%) 8411 (99.9%) 305 (3.6%) 17 (0.2%)
Sessile serrated adenoma 376 (0.7%) 332 (86.2%) 173 (46.1%) 373 (99.4%) 23 (6.2%) 0
Traditional serrated adenoma 53 (0.1%) 31 (58.8%) 43 (82.3%) 52 (100%) 6 (11.8%) 0

TABLE 2. Characteristics of serrated polyposis syndrome patients

# Sex  Age Smoking  Total no.of  Total no. of Size of largest polyp Colorectal Other cancer Family history of cancer
colonoscopies polyps (mm) cancer

1 M 50 Current 2 5 15 - - -

2 F 63 Former 2 7 20 - - Stomach cancer, breast

cancer

3 F 61 Never 3 6 13 - - -

4 M 76 Former 2 6 10 - Prostate cancer Lung cancer

5 F 65 Never 3 13 10 - - Stomach cancer

6 M 56 Current 3 16 15 - - Stomach cancer

7 M 57 Current 4 10 15 - - Pancreas cancer

8 M 43 Current 2 7 20 - - Prostate cancer

9 M 46 Current 4 15 12 - - -

10 M 54 Current 2 11 13 - - -

11 M 67 Former 4 14 10 - - Prostate cancer

12 F 65 Never 3 13 20 - Thyroid cancer Colorectal cancer

F: female; M: male
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polyps proximal to the sigmoid colon with two or more of these
being >10 mm”.

The average number of colonoscopies per patient was 2.3
(range, 1-3). The average number of years of colonoscopic
surveillance per patient was 2.3 (range, 2-4). Two patients
with SPS developed extra-colonic cancer: thyroid and prostate
cancer. A 76-year-old man was diagnosed with prostate cancer
and is currently receiving radiotherapy after prostatectomy.
A 65-year-old woman was diagnosed with papillary thyroid
cancer and has been recovered after thyroidectomy. No subjects
had a first-degree relative with SPS. No subjects had CRC. No
subjects had more than 30 serrated polyps, and the average size
of the largest polyp was 15 mm (Table 2).

DISCUSSION

The present retrospective analysis of SPS at a single tertiary
institution shows the prevalence of SPS in an average-
risk population undergoing health-surveillance screening
colonoscopy. We found that 0.022% of patients met the WHO
criteria for SPS. Of note, SPS was not recognized by the health
check-up centre endoscopist, gastroenterology department
practice endoscopist or referring physicians (gastroenterologist).
Finally, we are missing all of the SPS patients in the health
check-up centre or gastroenterology department practices.

The prevalence of SPS in our study was 0.022% (1:4487), which
was lower than that of the most well-known prevalence study
on SPS of 0.033% (1:3000) (7) and higher than that of a recent
Japanese study (0.014%) (8). Previous SPS prevalence reports
were divided by Eastern or Western studies and by screening
with colonoscopy or screening with stool occult blood tests.
Previous SPS prevalence reports varied widely from 0% to
0.66% in a Western systematic review (9). This systematic
review showed that some studies revealed that patients with
colonoscopy-based screening programs had a lower SPS
prevalence (0-0.09%) (10-12) than patients pre-selected for
colonoscopy or sigmoidoscopy with a stool test (0.03%-0.66%)
(13,14).

In this study, failure to diagnose or missing SPS at screening
colonoscopy was a common event among patients with
SPS, occurring in 12 (0.022%) SPS patients. However, it is
important to recognize that this is a relatively uncommon
event in all patients undergoing colonoscopy, occurring in
1 in every 4487 colonoscopy procedures. There are several
explanations for ‘missing SPS’ by the health check-up centre
endoscopist, gastroenterology department practice endoscopist
or referring physicians (gastroenterologist), even by an expert
gastroenterologist. SPS is rarely present; therefore, endoscopists
may miss this condition. Nevertheless, endoscopists should
be aware of the possibility of SPS and the definition or the
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2010 WHO criteria. Gathering information from previous
colonoscopy examinations, such as polyp numbers, polyp
location, polyp size, and polyp histological findings of both
the index lesion and all other lesions in the colon may be an
important step in not missing SPS. Accurate recognition and
assessment of SPS is the key to successful diagnosis. Regular
education or training regarding current knowledge of SPS
prevalence and criteria is important for endoscopists.

We found that the most common SPS criterion which patients
in the general population met was “>5 serrated polyps proximal
to the sigmoid colon with two or more of these being >10 mm”.
The 2010 WHO definitions for SPS states are less specific:
it is necessary to specify in detail how many sequential
colonoscopies were performed over time or the interval
between the index and follow-up colonoscopy examinations.
One pathologist suggested a personal approach in which polyps
removed over time may be used to provide a cumulative total
(15).

Some studies showed an association trend between SPS
and extra-colonic malignancy (16). One study reported that
28% of SPS patients had extra-colonic cancer (17) and the
other study reported that 24% had extra-colonic cancer (18),
while Hazewinkel et al. (19) found 9 extra-colonic cancers,
compared to 13 expected cancers in the general population
among 105 SPS patients. Our data were either inconclusive
or did not support this association. Accordingly, it was
concluded that neither a reasonable association nor a causal
relationship between SPS and extra-colonic malignancy
could be established.

In conclusion, SPS patients were diagnosed late at screening
colonoscopy. Our findings suggest those expert endoscopists
(the health check-up centre or gastroenterology department
practice) or referring physicians (gastroenterologist) with
less awareness, pathological examination errors, failure to
biopsy lesions adequately or follow-up errors may all be
important factors in the failure to diagnose or detect SPS
at colonoscopy. SPS may be associated with an increased
risk of extra-colonic cancer; therefore, a colonoscopic
procedure that fails to detect SPS may have life-threatening
implications for the patient. Waiver of informed consent by
Seoul National University Bundang Hospital IRB (IRB No:
B-1512/328-116). The Seoul National University Bundang
Hospital IRB waive the informed consent. This work is used
in minimal risk research involving the retrospective medical
records review.

Acknowledgements

This work was supported by grant No: 09-2015-002 from the
Seoul National University Bundang Hospital.

Balkan Med J, Vol. 35, No. 1, 2018



104

Financial Disclosure: No financial disclosure was declared by
the author.

Conflict of interest: No conflict of interest was declared by
the author.

REFERENCES

1. Jung KW, Won YJ, Kong HJ, Oh CM, Seo HG, Lee JS. Cancer statistics in
Korea: incidence, mortality, survival and prevalence in 2010. Cancer Res
Treat 2013;45:1-14.

2. Jung KW, Won YJ, Kong HJ, Oh CM, Cho H, Lee DH, et al. Cancer
statistics in Korea: incidence, mortality, survival, and prevalence in 2012.
Cancer Res Treat 2015;47:127-41.

3. Snover D, Ahnen D, Burt R, Odze R. Serrated polyps of the colon and
rectum and serrated polyposis. WHO classification of tumours of the
digestive system, 4th ed. IARC: Lyon; 2010:160-5.

4. Boparai KS, Mathus-Vliegen EM, Koornstra JJ, Nagengast FM, Van
Leerdam M, Van Noesel CJ, et al. Increased colorectal cancer risk during
follow-up in patients with hyperplastic polyposis syndrome: a multicentre
cohort study. Gut 2010;59:1094-100.

5. Kalady MF, Jarrar A, Leach B, LaGuardia L, O'Malley M, Eng C, et al.
Defining phenotypes and cancer risk in hyperplastic polyposis syndrome.
Dis Colon Rectum 2011;54:164-70.

6. 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.

7. Lockett MJ, Atkin WS. Hyperplastic polyposis (HPP): Prevalence and
cancer risk. Gastroenterology 2001;120(Suppl 1):A742.

8. Miwata T, Hiyama T, Oka S, Tanaka S, Shimamoto F, Arihiro K, et al.
Clinicopathologic features of hyperplastic/serrated polyposis syndrome in
Japan. J Gastroenterol Hepatol 2013;28:1693-8.

Balkan Med J, Vol. 35, No. 1, 2018

13.

14.

15.

16.

17.

18.

19.

Hyun Young Kim. Extracolonic Cancer in Serrated Polyposis Syndrome

van Herwaarden YJ, Verstegen MH, Dura P, Kievit W, Drenth JP, Dekker
E, et al. Low prevalence of serrated polyposis syndrome in screening
populations: a systematic review. Endoscopy 2015;47:1043-9.

. Kahi CJ, Li X, Eckert GJ, Rex DK. High colonoscopic prevalence

of proximal colon serrated polyps in average-risk men and women.
Gastrointest Endosc 2012;75:515-20.

. 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.

. Orlowska J, Kiedrowski M, Kaminski F, Regula J, Butruk E. Hyperplastic

polyposis syndrome in asymptomatic patients: the results from the
colorectal-cancer screening program. Virchows Archiv; 2009: SPRINGER
233 SPRING ST, NEW YORK, NY 10013 USA.

Biswas S, Ellis AJ, Guy R, Savage H, Madronal K, East JE. High prevalence
of hyperplastic polyposis syndrome (serrated polyposis) in the NHS bowel
cancer screening programme. Gut 2013;62:475.

Moreira L, Pellisé M, Carballal S, Bessa X, Ocaiia T, Serradesanferm A, et
al. High prevalence of serrated polyposis syndrome in FIT-based colorectal
cancer screening programmes. Gut 2013;62:476-7.

Higuchi T, Jass JR. My approach to serrated polyps of the colorectum. J
Clin Pathol 2004;57:682-6.

Edelstein DL, Cruz-Correa M, Soto-Salgado M, Axilbund JE, Hylind LM,
Romans K, et al. Risk of Colorectal and Other Cancers in Patients With
Serrated Polyposis. Clin Gastroenterol Hepatol 2015;13:1697-9.

Kalady MF, Jarrar A, Leach B, LaGuardia L, O'Malley M, Eng C, et al.
Defining phenotypes and cancer risk in hyperplastic polyposis syndrome.
Dis Colon Rectum 2011;54:164-70.

Jasperson KW, Kanth P, Kirchhoff AC, Huismann D, Gammon A, Kohlmann
W, et al. Serrated polyposis: colonic phenotype, extracolonic features, and
familial risk in a large cohort. Dis Colon Rectum 2013;56:1211-6.
Hazewinkel Y, Reitsma JB, Nagengast FM, Vasen HF, van Os TA, van
Leerdam ME, et al. Extracolonic cancer risk in patients with serrated polyposis
syndrome and their first-degree relatives. Fam Cancer 2013;12:669-73.



