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Clinical characteristics of patients with serrated polyposis
syndrome in Korea: comparison with Western patients
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Background/Aims: Serrated polyposis syndrome (SPS) has been shown to increase the risk of colorectal cancer (CRC). However, little is known about the characteristics of Asian patients with SPS. This study aimed to identify the clinicopathological
features and risk of CRC in Korean patients with SPS as well as the differences between Korean and Western patients based on
a literature review. Methods: This retrospective study included 30 patients with SPS as defined by World Health Organization
classification treated at Samsung Medical Center, Korea, between March 1999 and May 2011. Results: Twenty patients (67%)
were male. The median patient age at diagnosis was 56 years (range, 39–76 years). A total of 702 polyps were identified during a median follow-up of 43 months (range, 0–149 months). Serrated polyps were noted more frequently in the distal colon
(298/702, 55%). However, large serrated polyps and serrated adenomas were mainly distributed throughout the proximal colon (75% vs. 25% and 81% vs. 19%, respectively); 73.3% had synchronous adenomatous polyps. The incidence of CRC was 10%
(3/30 patients), but no interval CRC was detected. A total of 87% of the patients underwent esophagogastroduodenoscopy and
19.2% had significant lesions. Conclusions: The phenotype of SPS in Korean patients is different from that of Western patients.
In Korean patients, SPS is more common in men, there were fewer total numbers of serrated adenoma/polyps, and the incidence of CRC was lower than that in Western patients. Korean patients tend to more frequently have abnormal gastric lesions.
However, the prevalence of synchronous adenomatous polyps is high in both Western and Korean patients. (Intest Res 2017;15:402410)
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INTRODUCTION
Serrated polyposis syndrome (SPS), previously known as
hyperplastic polyposis, is a rare condition characterized by
multiple serrated polyps (SPs) spread throughout the colon
and rectum.1-3 Since SPS is a somewhat complex syndrome
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whose molecular basis is not yet clearly understood, the
World Health Organization (WHO) developed consensus
criteria for the clinical diagnosis of SPS.4 SPS is associated
with an increased personal and familial risk of developing
colorectal cancer (CRC) despite endoscopic surveillance.1,5-10
Boparai et al.6 reported that the cumulative CRC risk was
7% at 5 years in patients with SPS undergoing endoscopic
surveillance. Edelstein et al.8 reported a high recurrence rate
(68%) of sessile serrated adenomas/polyps (SSA/P) and/
or adenomas as well as a significant risk of CRC. Therefore,
close surveillance including an annual colonoscopy is recommended in patients with SPS.8,11-13
However, a considerable number of patients with symptoms suggestive of CRC including acute large bowel obstruction, diffuse abdominal pain or discomfort, weight loss, bowel
habit changes, anemia, and rectal bleeding episodes were
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included in previous studies. These inclusions might have
produced an overestimated CRC risk.2,12 Furthermore, most
previous studies were performed in Western countries. There
is very little data regarding SPS patients in Asian countries.14
In the present study, we investigated the clinical characteristics of SPS and evaluated the CRC risk by assessing the cumulative incidence of CRC in patients with SPS in Korea. We
also identified the differences between Western and Korean
patients with SPS.

METHODS
1. Patients
We retrospectively enrolled consecutive patients aged
≥18 years who fulfilled SPS WHO criterion 1 or 3 and were
treated at Samsung Medical Center, Seoul, Korea, between
March 1999 and May 2011.
Specific data including demographic factors such as age,
sex, and personal history of CRC and other malignancies
were obtained from the medical records. Colonoscopy reports with corresponding pathology reports during followup were collected to derive information regarding polyp
size, number, location, morphology, and treatment method.
Esophagogastroduodenoscopy (EGD) reports were ascertained to evaluate extracolonic cancer risks. A cumulative method was used to count the polyps; all that were
diagnosed over the course of colonoscopies were counted.
Interval CRC was defined as a CRC that developed under
endoscopic surveillance after SPS diagnosis.
The follow-up period was measured from the date of the
initial colonoscopy to that of the last surveillance colonoscopy. Patients were excluded if they had a known germline
adenomatous polyposis coli mutation, Lynch syndrome,
IBD, or total proctocolectomy.
This study was approved by the Institutional Review Board
of Samsung Medical Center (IRB number: 2011-12-077). Because this study conducted a retrospective data review, consent was not required or obtained. However, patient records
and information were anonymized and de-identified prior to
the analysis.
2. Definition
The WHO criteria were used to identify SPS. The criteria
included: (1) at least 5 SPs proximal to the sigmoid colon,
of which 2 measured at least 10 mm in diameter (WHO criterion 1); (2) any number of SPs occurring proximal to the
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sigmoid colon in an individual who has a first-degree relative with SPS (WHO criterion 2); and/or (3) ≥20 SPs spread
throughout the colon (WHO criterion 3). 4 In the present
study, none of the patients were diagnosed with SPS based
on the second criterion alone because familial histories are
not always reliable in a retrospective study. Adherence to the
described criteria was assessed by analyzing endoscopy reports and the corresponding pathology reports as well as pathology reports of colonic surgical resection specimens. All
of the counted polyps were biopsy proven and tallied once.
Polypectomy or endoscopic mucosal resection for the polyps was performed once they were ≥5 mm in diameter.14-16
Polyps were classified as SP and conventional adenoma.
SPs were subdivided as hyperplastic polyps (HPs) and serrated adenomas (SAs). The pathology reports showed SSA/
P or traditional serrated adenoma (TSA). However, since the
distinction between these polyps was not made throughout
the early study period and they are both considered precursor lesions in the “serrated pathway,” the SA category comprised both lesion types.1,6,17
The proximal colon was defined as the area proximal to
the splenic flexure (transverse, ascending colon, and cecum),
while the distal colon was defined as the descending colon
and sigmoid colon.

RESULTS
1. Clinical Characteristics of SPS Patients
A total of 120,095 patients (69,369 men and 50,726 women)
underwent a colonoscopy at the Samsung Medical Center between March 1999 and May 2011. Among them, 30 (0.025%)
met the WHO criteria for SPS. Table 1 presents the clinical
characteristics of the patients with SPS. The median age at diagnosis was 56 years (range, 39–76 years), and 20 (66.7%) patients were male. Twenty-one of 30 patients (70%) met WHO
criterion 1 and 12 patients (40%) fulfilled WHO criterion 3.
Three patients initially diagnosed with SPS by WHO criterion
I then met criterion III during surveillance. In addition, 22 patients (73.3%) had synchronous adenomatous polyps.
The reasons for the initial colonoscopy were screening in
18 patients (60%), colon polyp history in 6 patients (20%),
bloody stool and/or anemia in 2 patients (6.7%), bowel habit
changes in 2 patients (6.7%), abdominal pain in 1 patient
(3.3%), and history of CRC in 1 patient (3.3%). The median
overall follow-up period was 43 months (range, 0–149
months) and the median follow-up period from the diagnosis of SPS was 35 months (range, 0–128 months). A total
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of 6 patients (20%) underwent only the initial colonoscopy.
Among them, 2 patients could not undergo surveillance
colonoscopy due to cancer progression (advanced gastric
cancer in one, advanced rectal cancer in one). The other 4
patients (13.3%) were lost to follow-up after the initial colonoscopy. In the time period observed, 113 colonoscopies
were performed for a median number of colonoscopies per
Table 1. Demographic and Clinical Characteristics of Patients with SPS
Characteristic
No. of patients

Value

patient of 3 (range, 1–11). Three of the 30 patients underwent colectomy. Two patients were diagnosed with CRC at
the initial colonoscopy. The other patient underwent colectomy because the polyps were too numerous to remove endoscopically. However, there was no evidence of hereditary
polyposis syndrome on genetic testing.
A total of 26 patients (86.7%) underwent EGD. One patient
(3.8%) had numerable HPs, 2 (7.7%) had gastric adenoma, and
2 (7.7%) were diagnosed with stomach cancer. Another 2 patients (7.7%) had other extracolonic malignancies that included
pancreatic cancer and hepatocellular carcinoma (one each).

30

Sex
Male

20 (66.7)

Female

10 (33.3)

Table 2. Polyp Characteristics of the Study Patients with SPS
Characteristic

Age at SPS diagnosis (yr)
Mean±SD
Median (range)

Value

Patient
57.4±9.9
56 (39–76)

WHO criteria

SAa

15 (50)

b

SP ≥10 mm

28 (93)

Conventional adenoma

22 (73.3)

I

18 (60)

III

9 (30)

I & IIIa

SA

3 (10)

Conventional adenoma

Patient with recurrence

Follow-up duration (mo)

3 (20)
15 (68.2)

Recurrence interval in months

Total

43 (0–149)

SA

29 (3–50)

From SPS diagnosis

35 (0–128)

Conventional adenoma

18 (3–35)

Reason for colonoscopy
Screening

Polyp
18 (60)

HP

508 (72)

Surveillance for history of colon polyp or CRC

7 (23.3)

Symptomb

SA

31 (4.5)

5 (16.7)

Conventional adenoma

Colonoscopy
Total no.
Per patients

c

Other polyps
113

26 (3.5)

Distribution of polyps

3 (1–11)

Proximal colon

Past history of CRC

1 (3.3)

Distal colon

At initial colonoscopy

2 (6.6)

SP (HP/SA)

Interval CRC

0

Patients with CRC

Patients with extracolonic malignancies

137 (20)

SP (HP/SA)

241 (216/25)
298 (292/6)

Size in mm

4 (13.3)

Largest SP

15 (8–45)

Stomach cancer

2 (6.7)

Largest HP

13 (5–25)

Pancreatic cancer

1 (3.3)

Largest SA

20 (10–45)

Hepatocellular carcinoma

1 (3.3)

Values are presented as number (%) or median (range).
a
Three patients initially diagnosed with SPS by WHO criterion I then
met criterion III during surveillance.
b
Symptoms included bowel habit changes, abdominal pain, bloody
stool, and/or anemia.
SPS, serrated polyposis syndrome; WHO, World Health Organization;
CRC, colorectal cancer.
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Values are presented as number (%) or median (range).
SA includes sessile serrated adenoma and traditional serrated
adenoma.
b
SPs include hyperplastic polyp and serrated adenoma.
c
Other polyps include inflammatory pseudopolyp, mucosal tag, and
hamartomatous polyp.
SPS, serrated polyposis syndrome; SA, serrated adenoma; SP, serrated
polyp; HP, hyperplastic polyp.
a
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2. Features of Polyps in SPS Patients
The characteristics of polyps in the patients with SPS are
summarized in Table 2. A total of 702 polyps were detected:
508 (72%) HPs, 31 (4.5%) SAs, and 137 (19.5%) conventional
adenomas (Fig. 1). Of the SPs, 241 (45%) were located in the
proximal colon and 298 (55%) in the distal colon. However,
SPs ≥10 mm in diameter were more found frequently in the
proximal colon than in the distal colon. Similar to SPs ≥10
mm, the SAs were mainly distributed throughout the proximal colon (Fig. 2). The maximum size of the HPs and SAs
were 25 mm and 45 mm, respectively; they were all located
in the ascending colon. A total of 20% of patients (3/15) had
recurrent SA, while 68% (15/22) had adenoma recurrence
on surveillance colonoscopy. The median recurrence interval of SA and adenoma was 29 months (range, 3–50 months)
and 18 months (range, 3–35 months), respectively. Additional polyps were discovered during surveillance colonoscopy
in all patients (Table 3). During follow-up, the median cu-

mulative number of polyps per person was 19 (range, 5–82),
14 HPs (range, 5–55), 0.5 SAs (range, 0–5), and 2 adenomas
(range, 0–29).
3. Risk of CRC in SPS Patients
Of the 30 patients with SPS included in this study, 3 (10%)
were diagnosed with CRC. One was already diagnosed with
CRC before inclusion, while 2 were diagnosed at the initial
colonoscopy. The first patient underwent colon resection
for rectal cancer (papillary adenocarcinoma, T2, N0, M0) at
39 years of age, 1 year before being included in this study.
He was diagnosed with SPS at the surveillance colonoscopy.
He subsequently had an additional 14 HPs located in the
proximal colon and measured 3 to 15 mm at surveillance
colonoscopy. During follow-up, no cases of SA or advanced
adenoma were detected.
Two other patients (6.6%) were diagnosed with CRC at the
time of diagnosis of SPS on the initial colonoscopy. One pa-

A

B

C

D

E

F

Fig. 1. Examples of the spectrum of lesions found in the colon. (A) Endoscopic finding of hyperplastic polyp (HP): a 6-mm transverse colon polyp with
a smooth and pale appearance. (B) Endoscopic finding of sessile serrated adenoma (SSA): a 12-mm ascending colon polyp with a flat or sessile appearance and indistinct borders. It also has a characteristic rim of debris. (C) Endoscopic finding of traditional serrated adenoma (TSA): a 15-mm descending colon polyp showing a granulonodular and lobular appearance. (D) Histopathologic finding of HP: serrated crypts are confined to the upper crypt.
(E) Histopathologic finding of SSA: serrated surfaces are enlarged and epithelial serration extends to the crypt bases. (F) Histopathologic finding of TSA:
serrated crypt with pseudostratified, elongated nuclei and abundant eosinophilic cytoplasm is characteristic (D–F, H&E stain).
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Distal colon
Proximal colon

6 (19%)
24 (25%)
298 (55%)

241 (45%)

71 (75%)

SPs (n=539)

25 (81%)

SPs>10 mm (n=95)

SAs (n=31)

Fig. 2. Distribution of serrated polyps (SPs) according to location. SPs ≥10 mm were found more frequently in the proximal colon, with the majority usually found in the distal colon. Similar to the distribution of SPs ≥10 mm, most serrated adenomas (SAs) were distributed throughout the proximal colon.
Table 3. Median Cumulative Number of Polyps per Person during Follow-Up
HP
Initial colonoscopy

SAa

Adenoma

Total polyps

5.0 (0–21)

0 (0–2)

1 (0–8)

6.0 (0–23)

Colonoscopy at diagnosis

10.5 (4–26)

0 (0–2)

1 (0–29)

13.5 (5–56)

Last surveillance colonoscopy

14.0 (5–55)

0.5 (0–5)

2 (0–29)

19.0 (5–82)

b

Values are presented as median (range).
a
SA includes sessile serrated adenoma and traditional serrated adenoma.
b
Colonoscopy at which the diagnosis of serrated polyposis was made.
HP, hyperplastic polyp; SA, serrated adenoma.

tient was a 75-year-old woman who underwent colonoscopy
because of bowel habit changes that included persistent
diarrhea. At the initial colonoscopy, she was diagnosed with
CRC in the hepatic flexure. She also had multiple SPs including 1 SA throughout the proximal colon that measured 3 to
25 mm. The largest polyp was proven as HP. She underwent
a right hemicolectomy, and examination of the resected
specimen revealed an adenocarcinoma microsatellite stable
tumor (T1, N0, and M0). The other patient was a 61-year-old
man who complained of recurrent bloody stool. On colonoscopy, a rectal mass was apparent and was diagnosed as
adenocarcinoma, microsatellite stable tumor. He also had 22
SPs including 1 SA and 1 adenoma located in all segments
of the colon that measured 2 to 20 mm. Multiple hepatic
metastases were detected during the preoperative work-up,
and he subsequently underwent palliative chemotherapy.
However, he died of cancer progression within 1 year. All
3 patients were diagnosed with CRC; however, advanced
immunohistochemistry testing such as that for the BRAF/
KRAS mutation was not conducted at the time of diagnosis.
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During the follow-up of patients with SPS, except for 2 with
SPS-synchronous CRC and 1 with a history of CRC, no cases
of CRC were detected on the surveillance colonoscopy.

DISCUSSION
To date, several studies and a case series have reported on
SPS; however, they provided limited information on SPS because most were retrospective with small sample sizes. Scant
data are available on the natural history of patients with SPS,
and studies of Asian patients with SPS are nearly nonexistent. Here we evaluated the clinical characteristics and CRC
risk of patients with SPS in Korea. Based on the present findings and data gleaned from the literature, we identified the
differences between Western and Asian patients with SPS.
Table 4 summarizes the clinical characteristics of patients
with SPS in recent studies reporting >10 cases of SPS. Only a
few reports have addressed the prevalence of SPS. In Western studies, the prevalence of SPS was 0.08% to 0.66%.18-20
One Korean study also reported the prevalence of SPS as
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21

Spain

Guarinos et al. (2013)23

19

Korea

Current study

30

11

21

10

23

40

28

41

115

51

100

50

57.4

55.6

66.0

58.3

51.0

57.0

54.4

56.5

62.0

51.0

50.0

49.3

52.5

63.8

56.0

44.0

61.0

52.6

53.6

56.8

Agea at
diagnosis (yr)

20/10

10/1

15/6

6/4

19/4

16/24

15/13

24/17

65/50

24/27

42/58

27/23

21/23

9/11

42/35

15/17

8/2

10/5

7/7

5/7

Sex
(M/F)

18/0/9/3

5/0/6/NS

NS

5/0/5/NS

4/0/12/7

16/3/32/NS

11/0/17/NS

6/0/21/14

NS

NS

12/0/72/16

15/NS/35/NS

10/0/34/NS

16/0/2/2

NS

NS

NS

NS

NS

NS

WHO criterion
(I/II/III/I&III)

43.0

NS

NS

NS

NS

NS

21.5

43.0

NS

61.0

NS

NS

24.0

NS

48.0

NS

NS

36.5

NS

NS

FU durationa
(mo)

Values are presented as number (%).
a
Age and follow-up duration are shown as median value. If median value was unavailable, mean value was used instead.
M, male; F, female; WHO, World Health Organization; FU, follow-up; CRC, colorectal cancer; NS, not specified or unknown.

Korea

Japan

Japan

Spain

USA

Kim et al. (2015)29

Toyoshima et al. (2015)

Miwata et al. (2013)14

Elorza et al. (2014)

Hui et al. (2014)

27

Knabe et al. (2014)

28

The Netherlands

Hazewinkel et al. (2014)13

Germany

USA

Kalady et al. (2011)25

26

USA

Jasperson et al. (2013)3

Rosty et al. (2013)

24

Australia, USA,
Canada,
New Zealand

USA

Edelstein et al. (2013)8
44

20

USA

Boparai et al. (2010)

Vemulapalli and Rex
(2012)22

32

10

15

14

12

Case

77

6

Australia

Sweden

USA

Portugal

Australia

Nation

The Netherlands

Chow et al. (2006)1

Rubio et al. (2006)

9

Ferrández et al. (2004)

Lage et al. (2004)

10

Leggett et al. (2001)5

Author (year)

3 (30.0)

6 (26.0)

16 (40.0)

2 (7.1)

13 (33.0)

29 (25.0)

7 (13.7)

39 (42.0)

9 (18.0)

3 (7.6)

5 (25.0)

27 (35.0)

10 (31.2)

7 (70.0)

1 (6.7.0)

6 (43.0)

7 (58.3)

CRC
prevalence

22 Patients (73.3)

7 Patients (64.0)

3 (10.0)

1 (9.0)

Advanced adenoma and/or CRC in
10 patients (47.6)

24/91 Polyps (26.4)

17 Patients (73.0)

25 Patients (63.0)

39/436 Polyps (8.9)

91/575 Polyps (16.0)

78 Patients (68.0)

42 Patients (82.0)

64/80 Patients (80.0)

29 Patients (58.0)

NS

19 Patients (95.0)

273/1,984 Polyps (14.0)

26 Patients (81.0)

8 Patients (80.0)

11 Patients (73.0)

NS

9 Patients (75.0)

Synchronous
adenomatous polyp

Table 4. Summary of Characteristics of Patients with Serrated (Hyperplastic) Polyposis in Recent Studies with More Than 10 Cases

NS

NS

0

NS

NS

NS

1 (4.3)

0

0

0

5 (4.3)

1 (1.9)

NS

NS

2 (4.5)

0

5 (6.5)

0

NS

2 (16.7)

Interval
CRC

4 (13.3)

3 (27.0)

NS

NS

4 (17.3)

NS

4 (14.3)

NS

32 (28)

12 (23.5)

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Extracolonic
malignancy
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0.06%.29 In the present study, the prevalence was estimated
as 0.025%. However, a recent Japanese study reported the
prevalence of SPS as 8.4%,28 which was higher than those
of the previous studies. The key difference is that all the enrolled patients underwent initial colonoscopy using a magnifying videoscope with chromoendoscopy in the Japanese
study. HPs and SPs are difficult to detect by conventional imaging, and the study included patients who were previously
treated for a colorectal neoplasm at another hospital. Therefore, the prevalence of SPS is higher than previously known.
The age at SPS diagnosis in both Western countries and Asia
tended to be in the 50s. However, in the West, the age at diagnosis was slightly younger than that in Asia. Additionally,
there was no sex predominance in Western countries, while
males predominated in Asian studies.
In the Western studies, the majority of patients met WHO
criterion 3 on the basis of a large number of SPs throughout
the colon.8,13,23,24,26 However, in the present study, the majority
of patients who met WHO criterion 1 did not fulfill criterion
3. These findings correspond with those of a Japanese study
and another Korean study in which half of the patients met
WHO criterion 1. No patient underwent colectomy due to
numerous polyps.14,29
Different lifestyle and dietary factors of Asians may cause
these phenotypic differences between Western and Asian
patients with SPS.30-32 However, the distribution of polyps
was similar in the Western and Asian studies. The polyps
were distributed evenly throughout the colon or predominantly in the distal colon, while large polyps (>10 mm) or
SAs tended to be distributed in the proximal colon except in
a few Western studies.
Above all, this syndrome increases the risk of CRC. However, scant data exist about the natural history of patients
with SPS, while almost all studies were performed in Western countries (Table 4). In the present study, we investigated
the natural history of SPS patients in Korea during a median
43 months (range, 0–149 months). The incidence of CRC in
the present study was 10% (3/30). This rate was similar to
that of another Korean study.29 In the Western studies, the incidence of CRC was 20% to 40% with the exception of a few
small studies in which the incidence was much higher than
those in the Korean studies.
There are several reasons for the difference in CRC incidence. First, the Western studies included more patients
presenting with symptoms suggestive of CRC. For instance,
in the study by Boparai et al.,6 CRC was found in 35% of the
patients (27/77). Among them, 96% (76/77) had reasons for
undergoing colonoscopy that included colorectal polyp his-

408

tory, family history of CRC, and clinical symptoms suggestive
of CRC. Because of this selection bias, the estimation of CRC
risk is likely to be inflated and reflect a CRC risk associated
with symptomatic patients.2,8,33,34 On the contrary, more than
half of the patients (60%) in the present study underwent
colonoscopy for screening purposes. Actually, some of the
studies that included a majority of asymptomatic patients diagnosed with SPS by screening colonoscopy showed similar
CRC incidences to our results (Edelstein et al.,8 7.6% [3/44];
Orlowska et al.,35 6.6% [1/16]).
Second, the ethnic differences may cause a discrepancy in
CRC incidence between Western and Korean SPS patients.
Western countries have shown a higher incidence of CRC
than Asia countries in general populations.36 As mentioned
above, fewer polyps were found in Asian patients with SPS
than in Western patients.14 Few polyps may cause a low CRC
incidence. There may also be genetic difference in patients
with SPS. Kim et al.30 reported that SPs in Korean patients
showed somewhat different molecular characteristics than
those that occur in Americans.
Third, regardless of the discrepancy of CRC incidence between Western countries and Korea, the incidence of CRC in
patients with SPS is higher than that in the general population. Accordingly, we must examine the prevalence of synchronous adenomatous polyps in patients with SPS, which
was also higher than that in the general population. 37-39
Therefore, we do not know whether CRC in patients with
SPS arose from the adenoma-carcinoma sequence or from
the SA pathway. To date, there have been no reports of CRC
origin in patients with SPS, so the CRC risk in patients with
SPS may be exaggerated slightly.
The U.S. Multi-Society Task Force on Colorectal Cancer
recommended annual colonoscopy surveillance in SPS patients.11 This recommendation considered the high rate of
interval cancer and rapid recurrence of colorectal polyps. A
literature review34 reported that 5 of 27 patients (18.5%) with
SPS but without CRC on initial colonoscopy developed CRC
during follow-up. However, interval cancer can develop from
missed polyps or incompletely resected polyps, although
some may grow rapidly due to biologic behavior. 40 Also,
small polyps (<10 mm) can be easily missed during colonoscopy.15 According to studies by Hazewinkel et al.13 and
Knabe et al.,26 no CRC was found in SPS patients during annually surveillance colonoscopy after clearing colonoscopy.
In addition, the number of newly detected polyps gradually
decreased on sequential colonoscopies. These results support the notion that interval cancer mainly originates from
missed polyps rather than from the rapid growth of polyps in
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patients with SPS. Therefore, careful colonoscopic examination is more important than frequent surveillance to prevent
missed polyps and decrease the CRC risk.
There have been few reports about extracolonic malignancies in patients with SPS. Although previous studies reported
various types of extracolonic malignancies, data supporting
an association between SP and extracolonic tumor risk is
lacking.3,19,25,26,29
In the present study, 26 patients (87%) underwent EGD
and 5 (19.2%) had significant lesions including multiple HPs
(n=1), adenoma (n=2), and stomach cancer (n=2). Although
few studies have evaluated the upper gastrointestinal tract,
this finding was inconsistent with those of previous Western
studies, which described no significant lesions detected on
EGD.3,8,29 Another Korean study also reported that no patients had significant lesions detected by EGD. However, that
study enrolled only 10 patients with SPS. Therefore, the present study suggests that Asian patients with SPS may require
an evaluation of the upper gastrointestinal tract.
This is the largest retrospective study to date on Korean
patients with SPS. We identified the phenotypic differences
between Western and Asian patients with SPS based on
similar phenotypic characteristics described in other Asian
studies. The current surveillance guideline about SPS does
not reflect phenotypic differences between Western and
Asian patients since it was made on the basis of Western patients. Therefore, large and long-term follow-up cohort studies on Asian patients with SPS and a surveillance guideline
for Asian patients are needed.
Our approach has some limitations. First, it was retrospective. The study population could not be investigated under
the same condition due to its retrospective nature. As in
other retrospective studies, selection bias can influence the
data. Second, we grouped SSA and TSA into a single SA category since a large proportion of our data was derived from a
period before a distinction was made between SSA and TSA.
Third, this study included a relatively short follow-up period.
Therefore, the risk of interval cancer could be underestimated. It is difficult to draw a conclusion about the prognosis of
SPS from the present study because of the small number of
patients and relatively short-term follow-up period. However,
most previous studies also had small study populations due
to the low prevalence of SPS. Thus, the present study is still
the largest observational study of Asian patients with SPS.
In conclusion, the phenotype of SPS in Korean patients is
somewhat different from that of Western patients. In Korean
patients, SPS is more common in men and the total number
of SSA/P is lower than that in Western patients, while the

www.irjournal.org

distribution of large SSA/P is similar. The incidence of CRC
is lower in Korean patients, but this rate is higher than that
in the general population. The high prevalence of synchronous adenomatous polyps is similar in Western and Korean
patients. Although very few studies have evaluated the gastrointestinal tract, Korean patients tend to more frequently
have abnormal gastric lesions. Our results show that Korean
patients with SPS have a different phenotype from that of
Western patients with SPS. Larger prospective studies in
Asian SPS patients are needed to clarify the differences in
phenotypes and formulate a surveillance guideline for Asian
patients with SPS.

REFERENCES
1. Chow E, Lipton L, Lynch E, et al. Hyperplastic polyposis syndrome: phenotypic presentations and the role of MBD4 and
MYH. Gastroenterology 2006;131:30-39.
2. Orlowska J. Serrated lesions and hyperplastic (serrated) polyposis relationship with colorectal cancer: classification and surveillance recommendations. Gastrointest Endosc 2013;77:858-871.
3. Jasperson KW, Kanth P, Kirchhoff AC, et al. Serrated polyposis:
colonic phenotype, extracolonic features, and familial risk in a
large cohort. Dis Colon Rectum 2013;56:1211-1216.
4. Snover DC, Ahnen DJ, Burt RW, Odze RD. Serrated polyps of the
colon and rectum and serrated polyposis. In: Bosman FT, Carneiro F, Hruban RH, Theise ND, eds. WHO classification of tumours
of the digestive system. Lyon: IARC Press, 2010:160-165.
5. Leggett BA, Devereaux B, Biden K, Searle J, Young J, Jass J. Hyperplastic polyposis: association with colorectal cancer. Am J
Surg Pathol 2001;25:177-184.
6. 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;59:1094-1100.
7. Boparai KS, Reitsma JB, Lemmens V, et al. Increased colorectal
cancer risk in first-degree relatives of patients with hyperplastic
polyposis syndrome. Gut 2010;59:1222-1225.
8. Edelstein DL, Axilbund JE, Hylind LM, et al. Serrated polyposis:
rapid and relentless development of colorectal neoplasia. Gut
2013;62:404-408.
9. Rubio CA, Stemme S, Jaramillo E, Lindblom A. Hyperplastic
polyposis coli syndrome and colorectal carcinoma. Endoscopy
2006;38:266-270.
10. Lage P, Cravo M, Sousa R, et al. Management of Portuguese patients with hyperplastic polyposis and screening of at-risk firstdegree relatives: a contribution for future guidelines based on a
clinical study. Am J Gastroenterol 2004;99:1779-1784.

409

Eun Ran Kim, et al. • Characteristics of serrated polyposis syndrome

11. Lieberman DA, Rex DK, Winawer SJ, et al. Guidelines for colonoscopy surveillance after screening and polypectomy: a consensus update by the US Multi-Society Task Force on Colorectal Cancer. Gastroenterology 2012;143:844-857.
12. East JE, Saunders BP, Jass JR. Sporadic and syndromic hyperplastic polyps and serrated adenomas of the colon: classification, molecular genetics, natural history, and clinical management. Gastroenterol Clin North Am 2008;37:25-46.
13. 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.
14. Miwata T, Hiyama T, Oka S, et al. Clinicopathologic features of
hyperplastic/serrated polyposis syndrome in Japan. J Gastroenterol Hepatol 2013;28:1693-1698.
15. van Rijn JC, Reitsma JB, Stoker J, Bossuyt PM, van Deventer SJ,
Dekker E. Polyp miss rate determined by tandem colonoscopy:
a systematic review. Am J Gastroenterol 2006;101:343-350.
16. Pickhardt PJ, Choi JR, Hwang I, et al. Computed tomographic
virtual colonoscopy to screen for colorectal neoplasia in asymptomatic adults. N Engl J Med 2003;349:2191-2200.
17. Torlakovic E, Skovlund E, Snover DC, Torlakovic G, Nesland JM.
Morphologic reappraisal of serrated colorectal polyps. Am J
Surg Pathol 2003;27:65-81.
18. 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.
19. Elorza G, Enríquez-Navascués JM, Bujanda L, Larzábal M, Gil
Lasa I, Martí L. Phenotype characteristics of patients with colonic serrated polyposis syndrome: a study of 23 cases. Cir Esp
2014;92:659-664.
20. Moreira L, Pellisé M, Carballal S, et al. High prevalence of serrated polyposis syndrome in FIT-based colorectal cancer screening programmes. Gut 2013;62:476-477.
21. Ferrández A, Samowitz W, DiSario JA, Burt RW. Phenotypic
characteristics and risk of cancer development in hyperplastic
polyposis: case series and literature review. Am J Gastroenterol
2004;99:2012-2018.
22. Vemulapalli KC, Rex DK. Failure to recognize serrated polyposis syndrome in a cohort with large sessile colorectal polyps.
Gastrointest Endosc 2012;75:1206-1210.
23. Guarinos C, Sánchez-Fortún C, Rodríguez-Soler M, et al. Clinical subtypes and molecular characteristics of serrated polyposis syndrome. Clin Gastroenterol Hepatol 2013;11:705-711.
24. 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;37:434-442.

410

25. Kalady MF, Jarrar A, Leach B, et al. Defining phenotypes and
cancer risk in hyperplastic polyposis syndrome. Dis Colon Rectum 2011;54:164-170.
26. Knabe M, Behrens A, Ell C, Tannapfel A, Pohl J. Endoscopic
management for patients with serrated polyposis syndrome
is feasible and effective: a prospective observational study at a
tertiary centre. Z Gastroenterol 2014;52:802-806.
27. Hui VW, Steinhagen E, Levy RA, et al. Utilization of colonoscopy
and pathology reports for identifying patients meeting the World
Health Organization criteria for serrated polyposis syndrome. Dis
Colon Rectum 2014;57:846-850.
28. Toyoshima N, Sakamoto T, Makazu M, et al. Prevalence of serrated polyposis syndrome and its association with synchronous
advanced adenoma and lifestyle. Mol Clin Oncol 2015;3:69-72.
29. Kim HK, Seo KJ, Choi HH, et al. Clinicopathological characteristics of serrated polyposis syndrome in Korea: single center
experience. Gastroenterol Res Pract 2015;2015:842876.
30. Kim KM, Lee EJ, Ha S, et al. Molecular features of colorectal
hyperplastic polyps and sessile serrated adenoma/polyps from
Korea. Am J Surg Pathol 2011;35:1274-1286.
31. Chung SJ, Kim YS, Yang SY, et al. Prevalence and risk of colorectal adenoma in asymptomatic Koreans aged 40-49 years
undergoing screening colonoscopy. J Gastroenterol Hepatol
2010;25:519-525.
32. Song KB, Atkinson C, Frankenfeld CL, et al. Prevalence of daidzein-metabolizing phenotypes differs between Caucasian and
Korean American women and girls. J Nutr 2006;136:1347-1351.
33. Rosty C, Parry S, Young JP. Serrated polyposis: an enigmatic
model of colorectal cancer predisposition. Patholog Res Int
2011;2011:157073.
34. Orlowska J. Hyperplastic polyposis syndrome and the risk of
colorectal cancer. Gut 2012;61:470-471.
35. Orlowska J, Kiedrowski M, Kaminski FM, Regula J, Butruk E. Hyperplastic polyposis syndrome in asymptomatic patients: the
results from the colorectal-cancer screening program. Virchows
Arch 2009;455:47.
36. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global
cancer statistics. CA Cancer J Clin 2011;61:69-90.
37. Conteduca V, Sansonno D, Russi S, Dammacco F. Precancerous
colorectal lesions (review). Int J Oncol 2013;43:973-984.
38. Brenner H, Altenhofen L, Kretschmann J, et al. Trends in
adenoma detection rates during the first 10 years of the German screening colonoscopy program. Gastroenterology
2015;149:356-366.e1.
39. Kim HB, Lee YJ, Shim JY, Lee HR. The association between coronary calcification and adenomatous polyps of colon in Korean
adults. Clin Res Hepatol Gastroenterol 2014;38:649-654.
40. Rex DK. Maximizing detection of adenomas and cancers during colonoscopy. Am J Gastroenterol 2006;101:2866-2877.

www.irjournal.org

