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Part II | Serrated polyposis syndrome

ABSTRACT

Background and study aims

Serrated polyposis syndrome is associated with an increased colorectal cancer risk. Al-
though the underlying genetic cause of the condition is unknown, first-degree relatives 
of patients with serrated polyposis have an increased risk for colorectal cancer com-
pared with the general population. This suggests an inheritable component. Since other 
hereditary polyposis syndromes are often associated with an expanded extracolonic 
tumour spectrum, our aim was to determine the extracolonic cancer risks for patients 
with serrated polyposis and their first-degree relatives and compare these risks with the 
general population.

Methods

Serrated polyposis index patients from 5 medical centers were included. Demographic 
data concerning age, sex and reported malignancies were ascertained by reviewing 
medical charts and histopathology reports. Family history was obtained by examining 
pedigree records from the department of Clinical Genetics. Incidence rates of extraco-
lonic malignancies were compared with the general population through a person-year 
analysis, adjusted for age and sex. Population-based incidence data were derived from 
the Eindhoven Cancer Registry.

Results

A total of 105 patients with serrated polyposis and 341 first-degree relatives were 
included. Among the patients with serrated polyposis, 9 extracolonic cancers were 
observed, compared to 13 expected malignancies in the general population (RR 0.69 
95%-CI 0.36-1.33; p=0.27). Among the first-degree relatives, 44 extracolonic malignan-
cies were observed, compared to 48 expected malignancies (RR 0.92 95%-CI 0.69-1.24; 
p=0.60).

Conclusion

In this study, the overall incidence of extracolonic malignancies in patients with serrated 
polyposis and their first-degree relatives was not increased. Large international studies 
are required to confirm these results.
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INTRODuCTION

Serrated polyposis syndrome (SPS), formerly known as hyperplastic polyposis syn-
drome, is characterized by the appearance of multiple colorectal serrated polyps spread 
throughout the colon and is associated with an increased colorectal cancer (CRC) risk.1-4 
In 2010, SPS was defined by the World Health Organization (WHO) as follows: a patient 
with 1) at least 5 histologically diagnosed serrated lesions proximal to the sigmoid 
colon, of which 2 larger than 10 mm in diameter, or 2) any number of serrated polyps 
proximal to the sigmoid colon in an individual who has a first-degree relative with SPS or 
3) more than 20 serrated polyps distributed throughout the colorectum.5 Because of the 
risk of malignant progression of polyps, patients with SPS are advised to undergo strict 
endoscopic surveillance with removal of all polyps larger than 3-5 mm in size.4-7 When 
endoscopic resection is not possible because of size or multiplicity of lesions, a subtotal 
colectomy with an ileorectal anastomosis should be considered.

Studies have shown that first-degree relatives (FDRs) of SPS patients are also at in-
creased risk of CRC.8-9 Additionally, an increased risk for pancreatic cancer in FDRs of 
SPS patients was demonstrated.9 These findings point to a hereditary condition with an 
underlying genetic defect and might suggest that SPS, like other polyposis syndromes, 
also encompass an increased risk for other cancers than CRC. Large cohort studies that 
have quantified the magnitude of this risk in SPS patients are however not available. The 
aim of this study was to estimate the extracolonic cancer risks for patients with SPS and 
their FDRs and to compare these risks with the general population.

METhODS

Study population and data collection
SPS (index) patients

Patients from 5 medical centers in the Netherlands fulfilling the diagnostic WHO-1 or/
and WHO-3 criteria for SPS were included (Table 1).5 Of these patients, demographic 
data concerning age, gender and reported malignancies were ascertained by reviewing 
medical charts and histopathology reports.

Table 1. Definition SPS according to the WHO in 20105

1]  At least 5 serrated polyps proximal to the sigmoid colon with two 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.

3]  More than 20 serrated polyps of any size spread throughout the colon.

SPS: serrated polyposis syndrome, WHO: World Health Organization
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First-degree relatives

Family history of the index patients was obtained by examining pedigree records from 
the department of Clinical Genetics. These records were available in one center (Aca-
demic Medical Center, Amsterdam) and were based on self-reported information. All 
index patients in this center were initially referred to the Clinical Genetics because of 
SPS, irrespective of their family history of CRC or extracolonic cancers. This study was 
conducted in accordance with the research code of our hospital on human research, as 
well as in agreement with the Helsinki Declaration in 1983.

Statistical analysis

SPS patients and FDRs were considered to be at risk for extracolonic malignancies 
from date of birth until death, last contact or the censory date (25th of March 2011). 
Pearson-years at risk continued after the first cancer diagnosis until above mentioned 
endpoints. If the exact date of birth or death of relatives was missing, these dates were 
set on 1st July. Person-years at risk were stratified according to 5-year age group and 
gender using SAS software, version 9.1. Age and gender specific cancer incidences dur-
ing the period 1989-2008 from the Eindhoven Cancer Registry were used to compare 
the overall incidence of extracolonic malignancies in SPS patients and their FDRs with 
that of the general population.10 Non-melanoma skin neoplasms were not included in 
risk analysis as these are highly environmental dependent. The expected number of 
cancers was calculated by multiplying the age and gender specific incidence rates of 
the general population with the corresponding follow up years of the study population. 
A relative risk for all cancers combined was calculated by dividing the observed cancers 
in the study cohort by the expected number in the general population. 95% confidence 
intervals were estimated by assuming that the occurrence of the cancer cases followed 
a Poisson distribution.

RESuLTS

SPS patients

A total of 105 (60 male) patients with SPS were included, with a mean age at end of 
follow up of 63 years (IQR 57-68). All 105 patients met the WHO-1 or WHO-3 criteria for 
SPS. A total of 31 (30%) patients had CRC. In Table 2 patient demographics and polyp 
characteristics are shown. Table 3 summarises the variety of detected extracolonic can-
cers. We observed a total of 9 extracolonic malignancies at a median age of 56 years 
(IQR: 40-67), which did not significantly differ from the expected number of 13 in the 
general population (RR 0.69 95%-CI 0.36-1.33; p=0.27) (Table 4).
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First-degree relatives

Family history of 53 index patients from one institution could be evaluated. A total of 
341 FDRs (171 male) were included with a median age at end follow up of 58 years 
(IQR 40-71). The FDRs consisted of 138 (41%) siblings, 104 (31%) parents and 99 (29%) 
children. Of this group 21 (6%) were diagnosed with CRC. Table 3 shows the different 
observed extracolonic cancers. A total of 44 (13%) extracolonic malignancies were de-
tected at a median age of 59 years (IQR: 48-70), compared to 48 expected malignancies 
in the general population (RR 0.92 95%-CI 0.69-1.24; p=0.60) (Table 5).

Table 2. Baseline characteristics of SPS patients (n=105)

Median age in y (IQR) 63 (57-68)

Male (%) 60 (57%)

Median number of HPs (IQR) 24 (13-38)

Median number of SSA/Ps (IQR) 2 (0-8)

Median number of adenomas (IQR) 3 (1-6)

CRC (%) 31 (30%)

SPS: serrated polyposis syndrome, y: years, HPs: hyperplastic polyps, SSA/Ps: sessile serrated adenomas/
polyps, CRC: colorectal cancer, IQR: interquartile range

Table 3. Number and type of extracolonic malignancies observed in 105 SPS patients and 341 FDRs

Location GI tract Gyn tract Urinary tract Lymphoma Other

SPS patients
(n=105)
9 malignancies

1 Pancreas
2 Carcinoid

2 Cervix 1 Renal cell 1 Hodgkin 1 Fibrosarcoma
1 Melanoma

FDRs
(n=341)
44 malignancies

2 Gastric
2 Pancreas

1 Esophagus

2 Ovary
1 Endometrium

1 Cervix

2 Prostate
1 Urothelial cell

1 Renal cell

3 NHL
1 Hodgkin

11 Breast
6 Lung

6 Unknown 
primary

3 Melanoma
1 Osteosarcoma

SPS: serrated polyposis syndrome, FDRs: first-degree relatives, GI: gastrointestinal, Gyn: gynaecologic, NHL: 
Non-Hodgkin Lymphoma

Table 4. Extracolonic cancer risk for SPS index patients compared with the general population

Group
Observed 

malignancies
Expected 

malignancies
RR (observed/

expected)
95% CI p

Males 4 7.4 0.54 0.21-1.50 0.25

Females 5 5.6 0.90 0.37-2.16 0.81

Combined 9 13.0 0.69 0.36-1.33 0.27

SPS: serrated polyposis syndrome, RR: relative risk, CI: confidence interval
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Table 5. Extracolonic cancer risk for FDRs compared with the general population

Group
Observed 

malignancies
Expected 

malignancies
RR (observed/

expected)
95% CI p

Males 20 23.9 0.84 0.54-1.30 0.42

Females 24 24.2 0.99 0.67-1.48 0.97

Combined 44 47.6 0.92 0.69-1.24 0.60

FDRs: first-degree relatives, RR: relative risk, CI: confidence interval

DISCuSSION

Our results show that the overall incidence of extracolonic malignancies in SPS patients 
and their FDRs is not increased compared to the general population. Although we did 
not estimate specific cancers risks, no dominant cancer type or a remarkable high num-
ber of rare malignancies were observed. Hence, preventive measures, like extracolonic 
cancer surveillance, do not seem indicated in SPS patients or in their FDRs.

To our knowledge this is the first study that has quantified the total extracolonic can-
cer risk in SPS patients. Strengths of the study include the uniquely large cohort of SPS 
patients, the participation of 5 different institutions and the use of well-documented 
pedigree records from the department of Clinical Genetics. Moreover, SPS index patient 
were ascertained because of SPS and not because of a previous history of extracolonic 
cancers. Therefore, no strong ascertainment bias is expected. Our study has also limita-
tions, the most important of which is that we did not estimate cancer-specific risks be-
cause the number of cancer cases was too low to make reliable risk estimates for specific 
cancers. Although we did not observe one dominant cancer type or remarkable high 
number of rare cancers in either SPS patients or FDRs, future, large international studies 
are warranted to estimate the risks of specific extracolonic cancers. Another limitation 
was that our data were collected in retrospective manner based on medical charts and 
self-reported information about family history. Although this method of data collection 
could have led to an over or underestimation of cancer risk, previous studies that have 
determined the accuracy of probands reporting on cancer in FDRs showed acceptable 
accuracies of approximately 80 to 85%.11-14 Moreover, over-reporting of cancer appears 
to be a rare finding in these studies. Lastly, included SPS patients were recruited from the 
outpatient clinic or the department of Clinical Genetics and thus represent a selected 
patient population. As there is currently no screening program in the Netherlands, 
these patients have mostly come to medical attention because they were symptomatic 
and may therefore have a more aggressive SPS phenotype accompanied with a higher 
extracolonic risk than asymptomatic individuals, which means that our findings may not 
be fully representative for asymptomatic screen-detected SPS cases. Lastly, as pedigree 
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records were only available in one center, family history of extracolonic cancers could 
only be evaluated in 53 out of 105 SPS index cases.

SPS is associated with increased risk of CRC. Approximately one third of SPS patients 
are diagnosed with co-existent CRC at first presentation and an additional proportion 
of patients develop colonic neoplasms under surveillance.2,4 Regarding the risk of ex-
tracolonic cancers in SPS patients, limited literature is available. Some case-series have 
reported on the occurrence of extracolonic cancers in SPS patients, but these studies 
were mainly descriptive and lacked a systematic comparison with the general popu-
lation.1.8 We compared the observed cancers in our cohort with the expected cancer 
numbers in the general population and found no significant difference, suggesting that 
patients with SPS do not have increased extracolonic cancer risk.

Although no genetic substrate has yet been identified, there is evidence suggesting 
that SPS comprises a genetic component in at least some SPS cases. Up to 50% of all 
SPS patients have a family history of CRC and studies have also reported on multiple 
affected relatives with SPS in one family.8,15,16 Moreover two independent large cohort 
studies have shown a 5-fold increased CRC incidence in FDRs of SPS patients.8,9 For this 
reason, most authorities advise screening colonoscopies for FDRs from the age of 35-
45 years, or from an age 5 years before the youngest effect relative.6,8,9,17 Concerning 
the extracolonic cancer manifestations in FDRs, our study showed no difference in this 
group compared with the general population. This last observation appears to partly 
contradict the findings of a study by Win et al.9 In this study a significant increased risk 
for pancreatic cancer among FDRs was observed, while brain, lung, prostate, breast and 
gastric cancer incidences were not increased. In the mentioned study, 6 pancreatic can-
cers among 609 FDRs were observed, compared to 1.65 expected pancreatic cancers in 
the general population, resulting in a standardized incidence ratio (SIR) of 3.64 (95% CI 
1.70 to 9.21). In comparison, we found 2 pancreatic cancers in 349 first-degree relatives 
and 1 pancreatic cancer among the 105 SPS index patients. Due to our study design 
we cannot state whether these pancreatic cancers occurred more often than expected, 
however the ages at onset of the 3 cancers in our study were 71, 72 and 80 years, which 
is comparable with the mean age of onset in the general population. Likewise, also in 
the study of Win et al. the mean age of diagnosis was above 70 years and, remarkably, 
they did not observe any pancreatic cancer among the 100 SPS patients. Based on these 
findings we believe a surveillance program for pancreatic cancer in SPS patients or their 
relatives is not indicated.

The overall incidence of extracolonic malignancies in patients with SPS and their first-
degree relatives was not increased in this study. Future large international studies are 
required to confirm these results.
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