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Background/Aims: The prevalence of gastric polyps, duo-
denal adenoma and duodenal cancer has been reported 
as being high among familial adenomatous polyposis (FAP) 
patients, but there have been no reports of this association 
in Korea. This study evaluated the prevalence of gastric and 
duodenal polyps and risk factors for duodenal neoplasm in 
FAP patients in Korea. Methods: We reviewed both initial 
and follow-up endoscopic results from FAP patients. We also 
investigated the treatment modality of duodenal adenomas 
and analyzed the risk factors of duodenal neoplasms by 
logistic regression analysis. Results: A total of 148 patients 
with FAP underwent esophagogastroduodenoscopy (EGD), 
and the fi ndings were as follows: gastric polyp 39.9% (fundic 
gland polyp 25.7% and gastric adenoma 14.2%), duodenal 
adenoma 15.5%, gastric cancer 2.7%, and duodenal cancer 
0.7%. There were two cases of gastric cancer that developed 
from benign gastric polyps. There were progressions of duo-
denal adenomatosis during follow-up, and some degree of 
relapse occurred after endoscopic resection. Patients with 
gastric polyps showed a correlation with the occurrence of 
duodenal neoplasm (odds ratio, 2.814; p=0.024). Conclu-
sions: In Korean FAP patients, gastric cancer was detected 
more frequently, but fundic gland polyps, duodenal adenoma 
and duodenal cancer were detected less frequently than in 
Western patients. FAP patients with gastric polyps should 
undergo regular EGD, particularly for the early detection of 
duodenal neoplasia. (Gut Liver 2011;5:46-51)
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INTRODUCTION

Familial adenomatous polyposis (FAP) is characterized by the 
presence of at least one-hundred colorectal polyps and an early-
progression to the colon cancer. Duodenum is the second most 
commonly affected site of polyp development in FAP patients.1 
Duodenal polyps developed in FAP patients are adenomatous 
polyps, known as pre-cancerous lesions for duodenal adeno-
carcinoma.2 While prophylactic proctocolectomy has decreased 
the proportion of colorectal cancer as a cause of death in FAP 
patients, duodenal cancer has become a more important cause 
of death for these patients.3,4 Therefore, endoscopic surveillance 
is important for the early detection of duodenal cancer and can 
improve the prognosis of FAP patients.5 

The stomach is also known as a common site of polyps in 
FAP patients. Fundic gland polyps are the most prevalent gas-
tric lesions, followed by adenomatous polyps.6 In general, gas-
tric cancer arises from adenomatous polyps via the adenoma-
carcinoma sequence, but several recent reports have shown that 
gastric adenocarcinoma can be developed from fundic gland 
polyp in FAP patients.7-9 

In this study, we investigated the prevalence of gastric polyps 
and adenocarcinoma, the changing pattern through follow-up en-
doscopy and the precancerous possibility of gastric polyp in FAP 
patients. Also, we described the prevalence of duodenal polyps and 
adenocarcinoma, progression through follow-up endoscopy, and 
the factors related to the occurrence of duodenal neoplasm. 

MATERIALS AND METHODS 

1. Patients 

From August 1978 to July 2006, the proctocolectomy was 
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done in 171 FAP patients in Seoul National University Hospital, 
National Cancer Center of Korea, and Seoul National University 
Bundang Hospital. One hundred forty eight out of 171 patients 
(86.5%) underwent esophagogastroduodenoscopy (EGD) (GIF; 
Olympus, Tokyo, Japan) at initial diagnosis of FAP or during 
follow-up period. The 148 patients were enrolled in this study. 

2. Investigation of EGD results 

In 148 patients, we reviewed retrospectively the results of 
EGD to calculate the prevalence of gastric polyps, gastric ad-
enocarcinoma, duodenal polyps and duodenal adenocarcinoma. 
Also, we reviewed the newly developed lesions and the cancer-
ous changes of the lesions during follow-up by endoscopy. We 
investigated the distribution of histology in gastric and duode-
nal polyps and reviewed the treatment modality for duodenal 
adenoma. 

3. The severity of duodenal adenomatosis 

The severity of duodenal adenomatosis was staged according 
to the Spigelman classification (Table 1). In our hospitals, dys-
plasia was described just as low or high grade, so we considered 
low grade as mild dysplasia, Spigelman score 1 point, and high 
grade as severe dysplasia, Spigelman score 3 points. The change 
of Spigelman classification during follow-up was also investi-
gated. 

4. Statistical analysis 

The risk factors for the development of duodenal neoplasm 
were analyzed using the binary logistic regression analysis. All 
p-values were two-tailed, and a p-value<0.05 was considered 
statistically significant. 

RESULTS 

1. Baseline characteristics of patients

Among the 148 patients, 87 (58.8%) were male and 61 (41.2%) 
were female. The average age at initial diagnosis of FAP was 
34.1 years, with extremes of age ranging from 13 to 77. Sixty 
one out of 148 patients (41.2%) had colon cancer at initial diag-
nosis of FAP. One hundred twenty five patients underwent EGD 

at initial diagnosis of FAP, but 23 patients did not undergo EGD 
at that time and underwent it during follow up. The median in-
terval from initial diagnosis of FAP to the first endoscopy was 7.9 
years (range, 1–20 years) (Table 2). 

2. Results of the fi rst endoscopy 

At the first endoscopy of 148 patients, gastric polyps were 
observed in 51 patients (34.5%), and duodenal polyps were 
detected in 13 patients (8.8%). Seven patients (4.7%) had both 
gastric polyps and duodenal polyps. One patient (0.7%) had a 
gastric cancer, and one patient (0.7%) had a duodenal cancer 
(Table 3). 

The patient with gastric cancer had not received initial EGD 
at the diagnosis of FAP and was diagnosed with early gastric 
cancer type IIc in the first endoscopy performed after 8 years at 
43 years old. Subtotal gastrectomy was done and postoperative 
stage was T1N0M0. Background of adenoma was not observed 
in the lesion, but, there were multiple gastric adenomas around 
the lesion. 

The patient with duodenal cancer underwent the first endos-
copy at the diagnosis of FAP at 44 years old. The endoscopic 
finding showed there were several elevated, whitish adenomas 
from duodenal bulb to second portion. The biopsy result of the 
largest (2 cm) lesion was tubulovillous adenoma with low grade 

Table 1. Spigelman Staging System of the Severity of Duodenal Ad-
enomatosis

No. of points

1 2 3

No. of polyps 1-4 5-20 >20

Size of polyps, mm 1-4 5-10 >10

Histology Tubular Tubulovillous Villous

Dysplasia Mild Moderate Severe 

Stage 0, 0 points; Stage I, 1-4 points; Stage II, 5-6 points; Stage III, 
7-8 points; Stage IV, 9-12 points.

Table 2. Baseline Characteristics of Patients with Familial Adenoma-
tous Polyposis (FAP)

No. of subjects (%) 

Time of underwent upper endoscopy  

 At initial diagnosis of FAP 125/148 (84.5)

 After diagnosis of FAP 23/148 (15.5) 

   (Median interval, 7.5 yr [range, 1-20 yr]) 

Gender, male (%) 87/148 (58.8) 

Age, mean±SD, yr 34.1±12.6 

Coexistence of colon cancer 61/148 (41.2) 

SD, standard deviation.

Table 3. Results of the First Endoscopy in Patients with Familial Ad-
enomatous Polyposis

No. of subjects (%) 

Gastric polyp  51 (34.5) 

Duodenal polyp 13 (8.8)

Gastric polyp+duodenal polyp  7 (4.7) 

Gastric cancer  1 (0.7) 

Duodenal cancer  1 (0.7) 

Others (i.e., normal, gastritis)  89 (60.1)

Total 148 (100) 
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dysplasia. The Spigelman classification was stage III, 8 points. 
He underwent prophylactic proctocolectomy and duodenec-
tomy at the same time. The final pathologic result after surgery 
was duodenal adenocarcinoma, well differentiated with stage 
T1N0M0 and the resection margin was clear. He has been fol-
lowed up every six months, without recurrence for 24 months 
till now. 

3. Results of the follow-up endoscopy 

Of the 148 patients, 87 patients (58.8%) underwent follow-up 
endoscopy, the mean follow-up duration was 58 months (range, 
6-240 months). Among 87 patients, 8 patients (9.2%) had newly 
developed gastric polyps, 10 patients (11.5%) had newly devel-
oped duodenal polyps, and 3 patients (3.4%) had newly devel-
oped gastric cancers. Fourteen patients (16.1%) had no changes 
in initially detected gastric or duodenal polyps. The other 52 
patients had no polyps or mass in EGD. 

Of the three patients with gastric cancer, one patient had an 
early gastric cancer IIb at 61 years old, another patient had an 
early gastric cancer IIc at 44 years old, and the other patient 
had an adenocarcinoma in cardia at 56 years old. The patient 
with early gastric cancer IIb received initial endoscopy at the 
diagnosis of FAP at 59 years old which showed gastric pol-
yps in antrum and body, endoscopic mucosal resection was 
performed. The pathologic result was tubular adenomas with 
low and high grade dysplasia. One year later, recurrent gastric 
polyps were detected and the histopathologic examination 
showed tubular adenomas with low grade dysplasia. Duodenal 
adenoma was also observed and removed by polypectomy. One 
year later, a hyperemic lesion was observed in gastric body and 
biopsy result was adenocarcinoma. Total gastrectomy was done 
under the impression of early gastric cancer IIb and the stage 
was T1N0M0. Pathologically, it was well differentiated adeno-
carcinoma in the background of tubular adenoma, high grade. 

He has been   disease free for 79 months till now. The patient 
with early gastric cancer IIc had no abnormality in initial en-
doscopy at the diagnosis of FAP at 42 years old, but two years 
later, early gastric cancer IIc was observed at endoscopy and 
removed by endoscopic mucosal resection. He has been disease 
free for 26 months till now. The patient with gastric adenocar-
cinoma in cardia had not received EGD at diagnosis of FAP at 
32 years old. Nine years later, multiple fundic gland polyps in 
gastric body were observed in his first EGD. Three years later, 
no change was observed in endoscopy, but 12 years later after 
then, moderated differentiated gastric adenocarcinoma was de-
tected in endoscopic biopsy. However, he was lost to follow-up, 
so it was not attested whether fundic gland polyps developed to 
adenocarcinoma.

4. Histological distribution of gastric and duodenal polyps

Gastric polyps were detected in 59 patients (69.8%) in first 
or follow-up endoscopy and among them, fundic gland polyps 
in 38 patients (64.4%), gastric adenomas in 21 patients (35.6%) 
(tubular adenomas with low grade dysplasia in 19 patients and 
tubular adenomas with high grade dysplasia in 2 patients). No 
other types of polyp were observed. 

Duodenal polyps were detected in 24 patients (16.2%), tubu-
lar adenomas with low grade dysplasia in 20 patients (83.3%), 
tubulovillous adenoma with low grade dysplasia in one patient 
(4.2%), tubular adenomas with high grade dysplasia in two 
patients (8.3%) and well differentiated adenocarcinoma in one 
patient (4.2%) (Table 4). All polyps in the duodenum were ad-
enomas or adenocarcinoma. 

Table 4. Histological Distribution of Gastric and Duodenal Polyps

No. of subjects (%) 

Gastric polyp

 Fundic gland polyp 38 (64.4) 

 Gastric adenoma 21 (35.6) 

  Tubular adenoma, low grade 19 (32.2) 

  Tubular adenoma, high grade 2 (3.4) 

 Total 59 (100) 

Duodenal polyp

 Tubular adenoma, low grade 20 (83.3)

 Tubulovillous adenoma, low grade 1 (4.2)

 Tubular adenoma, high grade 2 (8.3) 

 Adenocarcinoma, well differentiated 1 (4.2) 

 Total 24 (100) 

Table 5. Classification by Spigelman Staging and Treatment of Duo-
denal Adenomas

No. of 
patients 

Results of 
follow up 

Treatment

Stage I  8 No change (2) 

 Points 4 Stage I→II (1) 

Stage I→III (1) 

Stage II 10

 Points 5  7 No change (2) Electrocauterization (1) 

 Points 6  3 Argon plasma coagulation (1) 

Endoscopic mucosal resection (1)

Stage III  5

 Points 7  3 No change (1) Endoscopic mucosal resection (1)

Plan to operation (1) 

 Points 8  2 Duodenal wedge resection (1) 

Endoscopic papillectomy (1) 

Stage IV  0
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5. Classifi cation by Spigelman staging system and chang-
ing patterns of duodenal adenomas during follow-up 

In 23 patients with duodenal adenoma, the Spigelman clas-
sification was: stage I, 8 patients (4 points, 8 patients); stage II, 
10 patients (5 points, 7 patients; 6 points, 3 patients); stage III, 
5 patients (7 points, 3 patients; 8 points, 2 patients); and stage 
IV, 0 patient (Table 5). And the location of lesions was as fol-
lows: duodenal second portion, 16 patients; bulb, 4 patients; 
transitional zone of bulb to second portion, 1 patient; bulb and 
second portion, 2 patients. Involvement of ampulla of Vater was 
seen in 2 patients. 

Among the patients of stage I, four patients underwent fol-
low-up endoscopy and in them, no change was observed in two 
patients (mean follow-up period, 27 months), Spigelman stage 
was increased in other two patients. Among them, one patient 
obtained 5 points, stage II after 29 months. The other patient 
obtained 7 points, stage III after 14 months, and till 52 months, 
no change was observed. They were not treated in any modal-
ity. 

In the patients of stage II, two patients with 5 points had no 
change in follow-up endoscopy (mean follow-up period, 72 
months), were not treated. Other one patient with 5 points had 
bleeding at the lesion and endoscopic electrocauterization was 
done. One patient with 6 points had a 2.5 cm lesion, which was 
removed by endoscopic mucosal resection. The other patient 
with 6 points underwent argon plasma coagulation, but after 
25 months, duodenal adenoma recurred like the previous lesion 
(stage II, 6 points). 

In patients of stage III, one patient with 7 points was not 
treated, no change was observed in follow-up endoscopy after 
48 months. The other patient with 7 points underwent endo-
scopic mucosal resection, and after 14 months, no abnormality 
was observed in follow-up endoscopy. Another patient with 7 
points will receive surgical treatment because endoscopic resec-
tion has high risk of perforation due to broad base of the lesion. 
One patient with 8 points underwent endoscopic papillectomy, 
and after 38 months, the lesion was recurred but the stage was 
decreased as I, 4 points. The other patient with 8 points under-
went duodenal wedge resection due to large sized polyp (2 cm). 

6. Risk factors for the development of duodenal neoplasm 

To evaluate the factors associated with the occurrence of 
duodenal neoplasm, many factors such as sex, age at diagnosis 
of FAP, coexistence of colon cancer and gastric polyp were 
analyzed by binary logistic regression analysis. The only statis-
tically significant factor correlated with the occurrence of duo-
denal neoplasm was the coexistence of gastric polyp (odds ratio, 
2.814; p=0.024) (Table 6). 

DISCUSSION

In this study, the incidence of gastric polyp was 39.9% (fundic 
gland polyp 25.7%, gastric adenoma 14.2%), duodenal adenoma 
was 15.5%, gastric cancer was 2.7% and duodenal cancer was 
0.7%. During 58 months mean follow-up, the incidence of 
newly developed gastric polyp was 9.2% (8 patients), duodenal 
adenoma was 11.5% (10 patients), and gastric cancer was 3.4% (3 
patients). 

Fundic gland polyps are the most prevalent gastric polyps in 
FAP patients, the prevalence is about 50%.10,11 Recently, Lep-
istö et al.12 reported the prevalence of fundic gland polyp was 
about 60%. The prevalence of gastric adenoma was reported as 
6-14%.13-15 However, the incidence of gastric cancer in West-
ern FAP patients is not significantly different from the general 
population.16 On the other hand, Asian studies reported the 
increased prevalence of gastric cancer in FAP patients (4.2% 
in Korea and 2.1% in Japan).16,17 In this study, the incidence of 
fundic gland polyp are lower than Western reports, but that of 
gastric adenoma and gastric cancer is relatively high similar to 
previous Asian reports. In Korea, EGD by health screening is 
recommended for people age 40 and older in general popula-
tion. In FAP patients, it is true that regular screening EGD is 
also necessary. There is no sufficient evidence to determine if 
screening EGD should be recommended to the people younger 
than 40 years, since this study showed that all three patients 
with cancer were above 40 years old. 

The progression of gastric adenoma to adenocarcinoma is 
known as by the adenoma-carcinoma sequence, and recently, 
the cases that progress from fundic gland polyp to gastric 
cancer have been reported.7-9,18 Maybe, it is by the dysplasia-
carcinoma pathway, Bianchi et al.19 reported the half of the 
fundic gland polyp in FAP patients showed dysplasia. In this 
study, one patient with fundic gland polyps had gastric adeno-
carcinoma in cardia after 15 years, but it is unclear that gastric 
adenocarcinoma was developed from fundic gland polyp be-
cause the surgical specimen is not available. Even if there was 
no pathological proof, the possibility that fundic gland polyp 
developed to adenocarcinoma in this case is present. Therefore, 
patients with gastric adenoma or fundic gland polyp should 
undergo regular EGD follow-up due to the risk of gastric cancer. 
Similar to Spigelman classification about the severity of duode-

Table 6. Factors Associated with the Occurrence of Duodenal Neo-
plasm (Binary Logistic Regression Analysis)

Odds ratio p-value 

Sex 1.335 0.533

Age at diagnosis of FAP 0.438 0.124

Coexistence of colon cancer 1.331 0.56

Coexistence of gastric polyp 2.814 0.024

The only statistically significant factor correlated with the occurrence 
of duodenal neoplasm was the coexistence of gastric polyp (odds ra-
tio, 2.814; p=0.024). 
FAP, familial adenomatous polyposis.
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nal adenomatosis, a new classification of gastric polyps for the 
gastric cancer risk stratification is needed for the future. 

According to the Western reports, duodenal adenomas can be 
found in 30-70% of FAP patients and the lifetime risk of these 
lesions approaches 100%.20 The incidence of duodenal cancer is 
rare, about 0.01-0.04% in general population,21 but FAP patients 
have a 100-330 fold higher risk of duodenal cancer compared 
with the general population.16 Bülow et al.15 reported the cumu-
lative risk of developing duodenal cancer in FAP is about 4.5% 
at age of 57. In contrast to the Western reports, the incidence of 
duodenal adenoma and cancer was relatively low in our study. 
So, in Asian countries, the incidence of gastric cancer is higher 
and duodenal cancer is lower in FAP patients than in Western 
countries. It indicates that environmental as well as hereditary 
factors affect the cancer development.

The Spigelman staging classification is correlated with the 
risk of developing duodenal adenocarcinoma. Stage II, III, and 
IV diseases are associated with a 2.3%, 2.4%, and 36% risk of 
duodenal cancer, respectively.22 In our study, no case was ob-
served that duodenal adenoma developed to adenocarcinoma. 
However, this study showed the stage progression in two pa-
tients from stage I to stage II and III and it is well known that 
duodenal adenomas progress slowly.23 

Once duodenal cancer is developed, the prognosis is poor in 
spite of curative operation. Therefore, it is important to detect 
the lesion early by regular endoscopy. The recommended en-
doscopic follow up interval is every four years in stage 0, two-
three years in stage I and II, six-twelve months in stage III, IV 
according to the Spigelman staging classification. It is recom-
mended that patients with stage III are considered to be oper-
ated, those with stage IV should be operated.24 The beginning of 
endoscopic examination is recommended right after the diagno-
sis of FAP.25 

In this study, three patients with stage II underwent endo-
scopic treatment; patients with stage III underwent endoscopic 
resection in one patient, endoscopic papillectomy in one patient, 
and duodenal wedge resection in one patient. Endoscopic tech-
niques have developed in treatment of duodenal adenomatosis 
in FAP patients, so endoscopic snare excision, thermal ablation, 
argon plasma coagulation and photodynamic therapy are partly 
replacing open duodenotomy. Endoscopic resection showed the 
similar effect of decreasing Spigelman stage as duodenotomy.12 
Thus, open duodenotomy is recommended only when endo-
scopic treatment is impossible. 

However, recurrence rates of duodenal adenomatosis in FAP 
are high, about 50% in endoscopic treatment and 32-43% in 
duodenotomy.26-28 In our report, the stage II lesion in one patient 
removed by argon plasma coagulation was relapsed, and the 
stage III lesion in one patient removed by papillectomy was re-
lapsed but stage was decreased. Therefore, follow-up endoscopy 
is absolutely necessary after endoscopic resection.

On the other hand, when the radical surgeries like pancreati-

coduodenectomy or pylorus preserving pancreaticoduodenec-
tomy were conducted, the recurrence rates of duodenal adeno-
matosis were zero or low.25,28,29 However, high recurrence rate 
was reported in patients who underwent extensive surgery for 
invasive duodenal cancer.30 Therefore, early detection of the le-
sions by the endoscopic follow-up is important, and they should 
be operated radically in case of high risk patients with duodenal 
cancer or severe dysplasia, extensive duodenal adenomatosis 
and Spigelman stage IV. In our study, duodenal adenocarcino-
ma was radically resected by duodenectomy because the lesion 
was detected early at T1N0M0. Followed up every six months, 
he has been remaining disease-free status. Because extensive 
surgeries like pancreaticoduodenectomy or pylorus-preserving 
pancreaticoduodenectomy have high complication rates, we 
should determine the treatment modality carefully case by case 
considering its pros and cons.

The only factor associated with the occurrence of duodenal 
neoplasm was the coexistence of gastric polyp. It means that 
endoscopy should be observed carefully and thoroughly down 
to the duodenum 2nd portion in patients with gastric polyps. 
Bianchi et al.19 presented that fundic gland polyp dysplasia is 
associated with large polyp size, increased severity of duodenal 
polyposis and antral gastritis. Further studies on the factors as-
sociated with the development of gastric polyp to cancer and 
the risk factors of the occurrence of duodenal neoplasm are re-
quired. 

Our study has limitations because it was a retrospective study, 
and there were some cases of follow-up loss in the subjects. 
However, it shows the incidence of gastric polyp, gastric cancer, 
duodenal adenoma and adenocarcinoma, and changing patterns 
during follow up in 148 Korean patients with FAP. Further-
more, it represents the difference of incidence between Western 
and Asian countries. Our study demonstrates that coexistence 
of gastric polyp is associated with the occurrence of duodenal 
neoplasm for the first time. The use of side-viewing endoscopy, 
high resolution endoscopy and chromoendoscopy raises the 
detection rate of duodenal lesions,31 so it should be considered 
to use them in FAP patients who have high risk of duodenal 
neoplasm. 

In conclusion, gastric cancer was detected higher, but fundic 
gland polyp, duodenal adenoma and duodenal cancer were 
detected lower than Western results. The patients with gastric 
polyps show the correlation with the occurrence of duodenal 
neoplasm, so regular EGD is necessary especially for the early 
detection of duodenal cancer. 
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