
© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2017;6(Suppl 9):S1480-S1483 tcr.amegroups.com

Serrated polyposis (SPS) is a syndrome characterised 
by multiple serrated polyps (MSP) in the large bowel 
and an increased personal and familial risk of colorectal 
cancer (CRC). To date efforts to estimate the level of risk 
associated with SPS have been carried out in the setting 
of an arbitrary set of clinical criteria. A recent report has 
presented evidence that the boundary used for meeting 
these criteria may need to be reconsidered.

SPS, formerly known as hyperplastic polyposis, has been 
recognised for decades as a risk factor for the development of 
CRC in both individuals (1) and their first-degree relatives (2).  
SPS is defined by meeting at least one of three World 
Health Organization (WHO) criteria for the syndrome; 
specifically (I) five or more histologically diagnosed serrated 
lesions proximal to the sigmoid colon of which two are  
10 mm or more in size; (II) any number of serrated polyps 
proximal to the sigmoid colon in an individual who has a 
first-degree relative with SPS; or (III) more than 20 serrated 
polyps throughout the colon (3). Though there are three 
criteria, the first and third are used clinically to identify 
individuals with a threshold polyp burden (4). The criteria 
apply to the numbers of histologically confirmed serrated 
polyps of size and site but not histological subtype, in the 
colon of an individual, which are cumulative over their 
lifetime. In addition to serrated polyps, individuals with 
SPS frequently develop conventional adenomatous polyps 
which may comprise up to 50% of the polyp burden (5,6). 
SPS is thought to be relatively rare in the population with 
a prevalence of 0–0.5% reported in screening populations, 
rising to 0.4–0.8% after follow up colonoscopy (7). The 

aetiology of SPS is currently largely unknown apart from 
rare families where a segregating gene mutation has been  
reported (8). SPS has a high rate of synchronous and 
metachronous CRC suggesting a field defect in the colonic 
mucosa of individuals with this condition (9). Coupled 
with phenotypic variability, the lack of a genetic aetiology 
renders SPS one of the most poorly understood and under-
recognised of the colorectal polyposes (10).

A recent article from Egoavil and colleagues writing in 
Gastroenterology (5) has highlighted the limitations within the 
current definition of SPS. In their report, they compared SPS 
patients with those having MSP but who fall short of meeting 
the SPS criteria. The most important finding from this work 
was that the risk of developing CRC in individuals with MSP 
is commensurate with those who meet the criteria for SPS. In 
addition, they further demonstrated that patients with MSP 
confer an equivalent risk for CRC on their first-degree relatives 
as do those with SPS. These results suggest that patients with 
MSP and their first-degree relatives would benefit from similar 
surveillance intervals as those applied in the setting of SPS.

Other similarities between SPS and MSP were observed 
including smoking history levels, body mass index and 
the number of colonoscopies each group underwent. The 
prevalence of CRC at the time of diagnosis for both SPS 
and MSP was not significantly different at 20.8% and 
25.5% respectively (P=0.5). When risk of CRC during 
follow up was considered, CRC occurred in 1.9% of SPS 
patients (cumulative risk of 2.7%) and 2.8% of MSP patients 
(cumulative risk of 4.1%). Significant differences between 
SPS and MSP patients included a more advanced age at 
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diagnosis for MSP (54.9 vs. 48.9 years, respectively; P<0.001), 
a higher prevalence of diagnosis in males (70.3% vs. 52.8%; 
P=0.02), and a higher median conventional adenoma rate 
(P=0.002). As adenoma rate increases with age and as 
adenoma prevalence is higher in males, these factors may be 
interrelated but this was not tested in the report. Also, given 
that the MSP cohort of patients could have any histologic 
sub-type of serrated polyps, and up to 50% of the polyp 
burden could be adenomas, it is currently unknown whether 
the prevalence of adenomas in the MSP cohort of patients 
is influencing the personal CRC risk level. Family history of 
non-colonic neoplasms was also higher in MSP patients (53%) 
compared with 33% in individuals with SPS (P=0.02).

The study has several strong points. In defining their 
study cohort, the authors have excluded patients with 
familial adenomatous polyposis (FAP), inflammatory bowel 
disease, Lynch syndrome, hamartomatous polyposis and 
hyperplastic polyps of the recto-sigmoid only. In addition, 
the study drew participants from general rather than 
specialised clinics thus representing a real-world scenario, 
and decreasing selection and referral bias. However, listed 
among the limitations of the study by the authors is the 
problem (again) of arbitrary definition. In describing MSP 
as patients with more than ten polyps throughout the 
colon, 50% of which constitute a serrated subtype, but 
whose numbers and sizes fall short of meeting the current 
definition for SPS, the study has used a more relaxed but 
still arbitrary definition and has not identified a clinical 
boundary if indeed there is one. Prospective studies of 
colonoscopy cohorts where serrated polyps are present 
which include first-degree family history of CRC and other 
cancers would be needed to better identify the population 
subset where more intensive surveillance is indicated. 

The importance of the WHO criteria in clinical settings lies 
in their use for identification of a sub-population at increased 
risk for CRC. Early recognition of SPS and entry into 
surveillance programs has produced a very low rate of incident 
CRC in the most recent published series (4,11,12). The 
current criteria have been criticised for being arbitrary and 
restrictive (5), as no empirical work was undertaken to generate 
them. Using these criteria, it may take several colonoscopies 
for a patient to be classified as having SPS, thus delaying their 
diagnosis and entry into a more intensive surveillance program. 
A delayed diagnosis in a proband also delays recognition 
of the risk for CRC in their first-degree relatives. A recent 
study demonstrated that 45% of patients with SPS were not 
diagnosed at their first procedure despite the colonoscopy 
being carried out by an experienced endoscopist (13).

Other factors influencing the underdiagnosis and hence 
diagnostic delay inherent in SPS relate to the premalignant 

lesion which gives the syndrome its name. Serrated polyps, 
particularly in the proximal colon are difficult to detect and 
thus reaching a threshold number is dependent upon the skill 
of the endoscopist. Other factors include failure to apply the 
current WHO criteria to patient colonoscopy results, and lack 
of recognition by a minority of histopathologists that the patient 
has features suspicious for SPS. Taken together these factors 
make SPS a potentially under-diagnosed syndrome of CRC 
predisposition (10). A proposal to counter the problem of under-
diagnosis is a strategy of reassessment colonoscopy using high 
definition technologies within 1 year and triggered by initial 
findings of five or more proximal serrated polyps or two or more 
sessile serrated adenomas 10 mm or greater in diameter. Using 
this approach, diagnosis of SPS tripled from 0.3% to 0.9% (14).

Another limitation of the WHO criteria is the phenotypic 
variability contained within them. Implicit in the criteria as 
currently proposed, is a spectrum of disease which can range 
from a patient with a single serrated polyp proximal to the 
sigmoid colon (conditional upon having a first-degree relative 
meeting one of the other two criteria for polyp burden) 
through patients with a small number of large proximally 
located polyps to patients with hundreds of serrated polyps 
of any size throughout the colorectum. Thus, SPS is likely 
to comprise a heterogeneous group of conditions. Cases of 
oligo-polyposis which do not fit into any known syndromic 
group are relatively common, particularly involving the co-
occurrence of serrated and adenomatous polyps. The presence 
of adenomas has been associated with an increased risk of CRC 
in SPS (15), and there is evidence that many CRCs in this 
condition arise from these pre-malignant lesions rather than 
from sessile serrated adenomas (9). It is therefore likely that 
CRC risk spans a spectrum, and that it is the characteristics 
of the neoplasia in an individual colon rather than simply the 
number of serrated polyps which determines the risk of CRC. 

The lack of a known genetic basis for SPS is a major 
limitation in our understanding of the syndrome and the 
definition of its phenotypic boundaries. Familial SPS was first 
described by Jass and colleagues (16,17) in the mid-nineties. 
Later reports described an increased risk of CRC to first-
degree relatives of individuals with SPS (18). Subsequently 
Win et al. (2) confirmed that SPS demonstrated multiple 
features of a CRC predisposition syndrome including a high 
prevalence of CRC, multiple neoplastic lesions including 
synchronous CRC, a predilection for the proximal colon and 
a younger age of onset for CRC than is seen in the general 
population coupled with an increased risk to relatives of CRC 
and pancreatic cancer (19). Recognition of a familial risk for 
CRC associated with SPS has been slow to emerge, despite the 
evidence of a consistent five-fold increase over the level seen 
in the general population (2,18). In addition, two studies have 
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estimated the burden of pre-malignant lesions in first-degree 
relatives of probands with SPS. The first showed that one 
third of first-degree relatives of SPS probands have serrated 
polyps in their proximal colon (20), and in a further study, 43% 
of first-degree relatives had a significant polyp at their first 
colonoscopy (21). Recognition of a familial risk could also be 
hampered by the fact that the greater majority of SPS patients 
do not themselves develop CRC. In SPS patients where there 
was a first-degree relative with CRC in the study under review 
here (5), 60% of the probands did not have CRC. In addition, 
patients who present with synchronously occurring oligo-
polyposis and a CRC at their first colonoscopy are often aged 
over 50 and may not trigger the family history investigations 
that often arise when patients below age 50 present with CRC. 

Families have also been described where BRAF-mutated 
CRC predominate, implicating an origin in sessile serrated 
polyps but not necessarily meeting the criteria for SPS (22). 
Further patients with BRAF-mutated CRC in the general 
population have been shown to have an increased familial 
risk for CRC, as do patients with at least one sessile serrated 
adenoma (23). These observations suggest that there may 
be a spectrum of risk which is independent of absolute 
numbers of serrated polyps per se, and that it may be more 
useful to also look at risk factors such as dysplasia in serrated 
polyps, size and multiplicity in a proximal location (24,25), 
and co-occurrence with conventional adenomas (26).

Surveillance for SPS itself is an evolving entity. Given 
the phenotypic heterogeneity, the current recommendation 
of annual surveillance for SPS patients has been questioned 
by a number of expert gastroenterologists, who propose 
that surveillance interval should be determined by risk 
stratification (4,27) ranging from less than 12 months 
to up to 2 years dependent upon early colonoscopy 
findings. Follow-up surveillance intervals for first-degree 
relatives are currently largely determined on a case-by-
case basis, also dependent upon the colonoscopy findings 
but mindful that a genetic risk may still be present. To this 
end, recommendations for the surveillance of first-degree 
relatives of SPS probands, comprise 5-yearly colonoscopy 
beginning at age 40 or at age 10 years younger than the 
proband age at diagnosis (28). This frequency should 
increase if polyps are found. 

The recently reported evidence for CRC risk in patients 
with MSP and their first-degree relatives indicates that 
they too might be considered for entry into a surveillance 
program (5). However, there are caveats to be considered 
as MSP criteria are also arbitrary and may lead to delayed 
entry to a surveillance program for some first-degree 
relatives. Finally, where an individual does not meet the 
criteria for SPS, or even for MSP, as defined by the paper 

under discussion here (5), clinical judgement would need to 
be applied. In such individuals, age at first polyps, as well 
as size and location of the polyps, is an early indicator as to 
the likelihood that an individual will progress to a diagnosis 
of SPS. For example, where an individual is very young and 
has large serrated polyps in the proximal colon, this would 
be a reasonable expectation, and the issue of screening first-
degree relatives should be raised regardless of criteria. 

Acknowledgments

Funding: This work was supported by a grant from the 
National Cancer Institute 1R01CA123010 (Genetics of 
Serrated Neoplasia).

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Sect ion Editor Mu-Xing Li 
(Department of General Surgery, Peking University Third 
Hospital, Beijing, China).

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2017.11.16). The authors have no conflicts 
of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. 

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

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

2. Win AK, Walters RJ, Buchanan DD, et al. Cancer risks 
for relatives of patients with serrated polyposis. Am J 

http://dx.doi.org/10.21037/tcr.2017.11.16
http://dx.doi.org/10.21037/tcr.2017.11.16
https://creativecommons.org/licenses/by-nc-nd/4.0/


S1483Translational Cancer Research, Vol 6, Suppl 9 December 2017

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2017;6(Suppl 9):S1480-S1483 tcr.amegroups.com

Gastroenterol 2012;107:770-8.
3. Snover D, Ahnen DJ, Burt RW, et al. Serrated polyps 

of the colon and rectum and serrated polyposis. WHO 
Classification of Tumours of the Digestive System. 4th ed. 
Lyon: IARC, 2010.

4. Parry S, Burt RW, Win AK, et al. Reducing the polyp burden 
in serrated polyposis by serial colonoscopy: the impact of 
nationally coordinated community surveillance. N Z Med J 
2017;130:57-67.

5. Egoavil C, Juárez M, Guarinos C, et al. Increased Risk 
of Colorectal Cancer in Patients With Multiple Serrated 
Polyps and Their First-Degree Relatives. Gastroenterology 
2017;153:106-12.e2.

6. Rosty C, Buchanan DD, Walsh MD, et al. Phenotype and 
polyp landscape in serrated polyposis syndrome: a series 
of 100 patients from genetics clinics. Am J Surg Pathol 
2012;36:876-82.

7. IJspeert JE, Bevan R, Senore C, et al. Detection rate of 
serrated polyps and serrated polyposis syndrome in colorectal 
cancer screening cohorts: a European overview. Gut 
2017;66:1225-32.

8. Yan HH, Lai JC, Ho SL, et al. RNF43 germline and somatic 
mutation in serrated neoplasia pathway and its association 
with BRAF mutation. Gut 2017;66:1645-56.

9. Rosty C, Walsh MD, Walters RJ, et al. Multiplicity and 
molecular heterogeneity of colorectal carcinomas in individuals 
with serrated polyposis. Am J Surg Pathol 2013;37:434-42.

10. Crowder CD, Sweet K, Lehman A, et al. Serrated polyposis 
is an underdiagnosed and unclear syndrome: the surgical 
pathologist has a role in improving detection. Am J Surg 
Pathol 2012;36:1178-85.

11. Hazewinkel Y, Tytgat KM, van Eeden S, et al. Incidence 
of colonic neoplasia in patients with serrated polyposis 
syndrome who undergo annual endoscopic surveillance. 
Gastroenterology 2014;147:88-95.

12. Knabe M, Behrens A, Ell C, et al. Endoscopic Management 
for Patients with Serrated Polyposis Syndrome is Feasible 
and Effective. Z Gastroenterol 2014;52:802-6.

13. Vemulapalli KC, Rex DK. Failure to recognize serrated 
polyposis syndrome in a cohort with large sessile colorectal 
polyps. Gastrointest Endosc 2012;75:1206-10.

14. Rivero-Sanchez L, Lopez-Ceron M, Carballal S, et al. 
Reassessment colonoscopy to diagnose serrated polyposis 
syndrome in a colorectal cancer screening population. 
Endoscopy 2017;49:44-53.

15. Buchanan DD, Sweet K, Drini M, et al. Risk factors for 
colorectal cancer in patients with multiple serrated polyps: a 
cross-sectional case series from genetics clinics. PLoS One 
2010;5:e11636.

16. Jass JR, Cottier DS, Pokos V, et al. Mixed epithelial polyps in 

association with hereditary non-polyposis colorectal cancer 
providing an alternative pathway of cancer histogenesis. 
Pathology 1997;29:28-33.

17. Jeevaratnam P, Cottier DS, Browett PJ, et al. Familial giant 
hyperplastic polyposis predisposing to colorectal cancer: a new 
hereditary bowel cancer syndrome. J Pathol 1996;179:20-5.

18. Boparai KS, Reitsma JB, Lemmens V, et al. Increased 
colorectal cancer risk in first-degree relatives of patients with 
hyperplastic polyposis syndrome. Gut 2010;59:1222-5.

19. Lanspa SJ, Ahnen DJ, Lynch HT. Serrated polyposis: the 
last (or only the latest?) frontier of familial polyposis? Am J 
Gastroenterol 2012;107:779-81.

20. Balaguer F, Pellise M. Colorectal cancer: serrated 
polyposis--should we screen first-degree relatives? Nat Rev 
Gastroenterol Hepatol 2014;11:333-4.

21. Hazewinkel Y, Koornstra JJ, Boparai KS, et al. Yield of 
screening colonoscopy in first-degree relatives of patients 
with serrated polyposis syndrome. J Clin Gastroenterol 
2015;49:407-12.

22. Young J, Barker MA, Simms LA, et al. Evidence for BRAF 
mutation and variable levels of microsatellite instability in a 
syndrome of familial colorectal cancer. Clin Gastroenterol 
Hepatol 2005;3:254-63.

23. Rustagi T, Rangasamy P, Myers M, et al. Sessile serrated 
adenomas in the proximal colon are likely to be flat, large and 
occur in smokers. World J Gastroenterol 2013;19:5271-7.

24. Carballal S, Rodriguez-Alcalde D, Moreira L, et al. 
Colorectal cancer risk factors in patients with serrated 
polyposis syndrome: a large multicentre study. Gut 
2016;65:1829-37.

25. IJspeert JE, Rana SA, Atkinson NS, et al. Clinical risk factors of 
colorectal cancer in patients with serrated polyposis syndrome: 
a multicentre cohort analysis. Gut 2017;66:278-84.

26. Melson J, Ma K, Arshad S, et al. Presence of small sessile 
serrated polyps increases rate of advanced neoplasia upon 
surveillance compared with isolated low-risk tubular 
adenomas. Gastrointest Endosc 2016;84:307-14.

27. Hassan C, Repici A, Rex DK. Serrated polyposis syndrome: 
risk stratification or reduction? Gut 2016;65:1070-2.

28. Rex DK, Ahnen DJ, Baron JA, et al. Serrated lesions of the 
colorectum: review and recommendations from an expert 
panel. Am J Gastroenterol 2012;107:1315-29; quiz 1314, 1330. 

Cite this article as: Young JP, Price TJ, Parry S. Serrated 
polyposis: the problem of definition and its relationship to 
the population at risk for syndrome-related colorectal cancer. 
Transl Cancer Res 2017;6(Suppl 9):S1480-S1483. doi: 10.21037/
tcr.2017.11.16


