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Abstract
AIM: To evaluate duodenal polyps, divided into non-
neoplastic and neoplastic lesions. In addition, the clini-
cal characteristics of duodenal hyperplastic polyps are 
determined. 

METHODS: We analyzed medical records of 50 114 
consecutive patients submitted to for first diagnostic 
esophago-gastroduodenoscopy between January 2004 
and December 2009. We excluded lesions on the am-
pulla of Vater and submucosal tumors. We studied 510 
cases that were diagnosed endoscopically with duode-
nal polyps and enrolled a total of 221 cases that had 
undergone tissue biopsy. We analyzed the differences 
between non-neoplastic and neoplastic lesions, and de-
termined the clinical features of duodenal hyperplastic 
polyps. 

RESULTS: Non-neoplastic lesions were found in 196 
patients and neoplastic lesions in 25 patients. On uni-

variate analysis, there were significant differences in 
shape, location, and size. Polyps more than 10 mm in 
diameter or polyps in the second portion had indepen-
dent risk factors for being neoplastic lesions, as identi-
fied by multivariate analysis. In 23 cases of hyperplas-
tic polyps (79.3%), they were accompanied by gastro-
duodenal pathology, which was possibly associated 
with Helicobacter pylori . 

CONCLUSION: Polyps of more than 10 mm or pol-
yps in the second portion of the duodenum should be 
evaluated by histological examination. 

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
The prevalence of  duodenal polyps is estimated to be 
0.3%-1.5% in patients referred for upper endoscopy, on 
the basis of  extensive retrospective studies[1,2], and 4.6% 
reported from a prospective study[3]. Although duodenal 
polyps are rare, the diagnosis appears to be increasing, 
possibly due to the wide use of  diagnostic esophago-gas-
troduodenoscopy. Duodenal polyps are commonly sessile, 
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but may also be pedunculated in nature. Most duodenal 
polyps are inflammatory polyps and have ectopic gastric 
mucosa[1,2]. Multiple and small polyps in the duodenal bulb 
are always benign and need neither biopsy nor treatment; 
except in patients with familial polyposis, where routine 
upper gastrointestinal surveillance endoscopy and biopsy 
of  the duodenal polyps are mandatory[3]. Cases requiring 
clinical treatment are rare; however, a biopsy occasionally 
shows an adenoma or carcinoid tumor. These lesions re-
quire treatment due to their potential of  malignant trans-
formation. Until now, the clinical findings associated with 
non-neoplastic and neoplastic duodenal lesions have not 
been well described.

Hyperplastic (metaplastic) polyps have rarely been 
described in the duodenum, and published data on these 
lesions are limited to case reports or small case series[4-6]. 
They almost always occur in the setting of  ectopic gas-
tric mucosa and therefore have an appearance that more 
closely mimics hyperplastic polyps of  the gastric type, 
rather than the colonic type. Moreover, when hyperplas-
tic polyps are found in the duodenum, they can be asso-
ciated with colonization by Helicobacter pylori (H. pylori)[7], 
and appear to occur most commonly in the setting of  
peptic ulcer disease or with other gastric disorders[5]. 

This study is the largest single-center study to date that 
reports on the clinical characteristics of  non-ampullary du-
odenal elevated lesions. We aimed to evaluate the frequen-
cy, endoscopic findings, and histological characteristics of  
non-neoplastic and neoplastic lesions. We also analyzed a 
spectrum of  patients with duodenal hyperplastic polyps.

MATERIALS AND METHODS
Study population 
We searched the medical records of  50 114 consecutive 
patients that had a first diagnostic esophago-gastroduode-
noscopy between January 2004 and December 2009. Most 
of  patients had visited the gastrointestinal department and 
had dyspeptic symptoms. We used the electronic database 
of  St. Vincent’s Hospital, the Catholic University of  Ko-
rea and searched the keywords of  “duodenal polyp” (K317; 
International Statistical Classification of  Disease, the 10th 
Revision, ICD-10) or “benign neoplasm of  duodenum” 
(D132). Cases were accrued by searching the database. 
Among 510 cases diagnosed endoscopically with duodenal 
polyps, 221 cases that underwent tissue biopsy were en-
rolled. Lesions of  the ampulla of  Vater (D135) and sub-
mucosal tumors (D372) - cysts, lipomas, lymphangiectasia, 
and gastrointestinal stromal tumors, were excluded and 
were traditionally recognized as submucosal lesions (Table 
1). Endoscopic and histological features of  the ampullary 
tumors and submucosal tumors are shown in Figure 1. 
This study protocol was approved by the Ethics Commit-
tee of  the Catholic University of  Korea.

Endoscopy 
Data collected on the study subjects included age, gender, 
family history of  polyposis, and location, size, and histol-
ogy of  the duodenal polyp. All tissue specimens were ob-

tained using biopsy forceps (FB-19K-1, Olympus, Tokyo, 
Japan), polypectomy, or endoscopic mucosal resection. 
The size of  the polyp was measured endoscopically using 
the “open biopsy forceps method”. Biopsy forceps with 
a diameter of  4 mm when fully opened were used. The 
forceps were withdrawn in the open position toward the 
endoscope tip as far as possible, until both cups were fully 
visualized. The open forceps was then advanced until they 
were aligned against the largest diameter of  the polyp, 
with the tip of  the endoscope still placed at approximately 
3 to 4 cm from the polyp[8].

Study design
The endoscopic, histological, and clinical characteristics 
of  the duodenal polyps were recorded; subsequently, the 
duodenal polyps were divided into non-neoplastic and 
neoplastic lesions. The non-neoplastic lesions included 
Brunner’s gland hyperplasia, Brunner’s gland hamartoma, 
ectopic gastric mucosa, ectopic pancreas, hyperplastic pol-
yps, and inflammatory polyps. The neoplastic lesions in-
cluded adenomas, carcinoid tumors, and miscellaneous le-
sions. We analyzed the differences of  age, sex, size, shape, 
location and multiplicity between the non-neoplastic and 
neoplastic lesions. In addition, we evaluated the clinical 
features of  the duodenal hyperplastic polyps. Each case 
was classified as H. pylori positive or negative according to 
the histological results (CLO test or silver stain) using two 
pieces of  biopsy specimen taken from the antrum and the 
body of  the stomach.

Statistical analysis
All data were recorded on standard forms and computer 
analyzed. The Mann-Whitney U-test was used to com-
pare the continuous variables between the two groups. 
Differences between dichotomous variables were evalu-
ated with the Pearson Chi-square test. Calculations were 
performed with the SPSS package software (SPSS ver-
sion 12.0, Chicago, IL, USA). P values less than 0.05 
were considered significant.

RESULTS
Demographic features
The frequency of  duodenal polyps was 1.02% (510 of  

5475

Table 1  Lesions in the ampulla of vater and submucosal le-
sions of the duodenum

Histologic diagnosis No. (n = 44)

Lesions in the ampulla of vater 
Adenoma 12
Focal carcinomatous change   1
Inflammatory myofibroblastic tumor   1
Carcinoid   1

Submucosal lesions
Lipoma 14
Cyst   9
Lymphangioma   3
Gastrointestinal stromal tumor   2
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50 114 patients). Among 221 patients, forceps tissue biopsy, 
and endoscopic or surgical resections were performed and 
a histological diagnosis was obtained. We divided them into 
non-neoplastic and neoplastic lesions. Non-neoplastic le-
sions were found in 196 patients and neoplastic lesions in 
25 patients. For the non-neoplastic lesions, Brunner’s gland 
hyperplasia/hamartoma, ectopic gastric mucosa, ectopic 
pancreas, hyperplastic polyps and inflammatory polyps were 
found. Adenomas, carcinoid tumors, and metastatic cancer 
were found in neoplastic lesions (Table 2). The mean age 
and gender ratio were not significantly different between 
patients having non-neoplastic and neoplastic lesions.

Endoscopic and histological features 
The characteristics of  the non-neoplastic and neoplastic 
lesions are shown in Table 2. The size of  the neoplastic 

lesions was larger than the non-neoplastic lesions (P < 
0.01). Non-neoplastic duodenal polyps were more fre-
quently localized in the bulb (156/196, 79.6%) than in 
the second portion. In the bulb, approximately 90% of  
duodenal polyps were non-neoplastic. Neoplastic duo-
denal polyps had a tendency to be located in the second 
portion. Twelve (48%) out of  25 neoplastic lesions were 
encountered, whereas 42 (21.4%) out of  196 non-neoplas-
tic lesions were noted (P < 0.01). In the bulb, neoplastic 
lesions comprised six cases of  carcinoid tumor and seven 
cases of  adenoma. The endoscopic findings for duodenal 
carcinoid tumors revealed a smooth and round elevation 
with an erythematous change or central depression. In 
one case of  carcinoid tumor, a pedunculated type polyp 
was observed. Except for carcinoid tumors, only one case 
of  adenoma was smaller than 10 mm in diameter. In the 
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Figure 1  Ampullary polyps and submucosal lesions in the duodenum. A: Ampullary adenoma; B: Inflammatory myofibroblastic tumor; C: Gastrointestinal stromal 
tumor; D: Duodenal lipoma. The surface of the tumor was covered by a normal mucosa, but it had a yellowish coloration (D1). Endoscopic ultrasound showed a homo-
geneous and hyperechoic mass with post-acoustic shadowing (D2). Histopathological examination revealed the tumor that was composed of mature adipose tissue (HE, 
× 40) (D3); E: Duodenal lymphangiectasia. On the surface of the tumor, focal small whitish macules or nodules were observed (E1). After forceps biopsy, whitish milk-
like material flowed out (E2). A dilated lymphatic duct in the subepithelial area was observed under microscopic examination (HE, × 40) (E3). 

A B C

D1 D2 D3

E1 E2 E3
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second portion of  the duodenum, most of  the neoplastic 
lesions were adenomas. 

With regard to polyp shape, 9 (36%) of  the 25 pa-
tients had neoplastic lesions with a semi-pedunculated or 
pedunculated appearance, whereas 25 (12.8%) patients 
had non-neoplastic lesions of  similar shape (P < 0.01). 
Regarding the number of  polyps in a single subject; 26 
patients had multiple non-neoplastic lesions and only 
two patients had multiple neoplastic lesions. On multi-
variate analysis, lesions of  more than 10 mm or located 

in the second portion of  the duodenum had indepen-
dent risk factors for being neoplastic lesions (Table 3). 
The endoscopic and histological features of  the duode-
nal polyps are shown in Figures 2-5.

Therapeutic resection of duodenal polyps
For patients with neoplastic lesions, 20 (80%) of  25 pa-
tients had therapeutic removal and 16 (64%) patients had 
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Table 2  Non-neoplastic lesions and neoplastic lesions

Non-neoplastic 
lesions 

No. 
(n  = 196)

Neoplastic lesions No. 
(n  = 25)

Brunner’s gland 
hyperplasia 

  17 Adenoma 14

Brunner’s gland 
hamartoma

    4 Serrated adenoma   1

Focal cancer change 
in adenoma

  1

Ectopic gastric 
mucosa

  12 Originated in 
Brunner’s gland

  1

Ectopic pancreas     1 In familial adenoma-
tosis polyposis

  1

Hyperplastic polyp   29 Carcinoid tumor   6
Inflammatory polyp   33
Normal pathology 100 Metastatic cancer   1

Table 3  Characteristics of non-neoplastic and neoplastic lesions

Non-neoplastic 
(n  = 196)

Neoplastic lesions 
(n  = 25)

P  value

Sex     0.661

   Male 122 17
   Female   74   8
Age (yr) 56.17 ± 12.70 60.04 ± 11.24     0.142

Shape < 0.011

   Sessile 170 16
   Pedunculated   26   9
Location < 0.011

   Bulb 156 13
   2nd portion   40 12
Size (cm) 0.65 ± 0.42 1.46 ± 0.76 < 0.012

Multiplicity   26   2     0.713

1Calculated by Pearson c2 test; 2Calculated by Mann-Whitney U-test; 3Cal-
culated by Fisher exact test.

Figure 2  Endoscopic findings of duodenal adenomas. Geographic shaped flat elevated lesions (A) or semi-pedunculated polyps (B) were found in the duodenum.

A B

Figure 3  Endoscopic findings of carcinoid tumors. A: Endoscopy revealed an elevated lesion with a central dimpling in the bulb of the duodenum; B: Endoscopic 
ultrasound finding showed a round-shaped homogenous hypoechoic mass in the mucosal and muscularis mucosal layer (arrow).

A B

November 21, 2010|Volume 16|Issue 43|WJG|www.wjgnet.com

Jung SH et al . Evaluation of non-ampullary duodenal polyps



successful endoscopic resection. Two of  the remaining 
five patients have chosen surveillance endoscopy, because 
the lesion was small and the patients had co-morbid dis-
eases. Two cases were lost to follow-up. One patient with 
a metastatic lesion from esophageal cancer has received 
radiation therapy.

Duodenal hyperplastic polyps
Hyperplastic polyps were detected in 29 patients. Two cas-
es had adenomatous changes or focal cancer changes with 
an adenomatous component. Gastroesophageal lesions 
identified with duodenal hyperplastic polyps are shown in 

Table 4. In 21 patients, the H. pylori status was evaluated 
according to the histological results and 12 (57.1%) pa-
tients had H. pylori infection. The clinical features accom-
panying duodenal hyperplastic polyps are shown in Table 5.  
Twenty-three patients (79.3%) were had associated gas-
troduodenal pathology; peptic ulcer, gastric cancer, gastric 
hyperplastic polyp, and chronic atrophic gastritis, which 
was possibly associated with H. pylori infection. 

DISCUSSION
In our retrospective study, the prevalence of  incidentally 
found duodenal polyps was 1.02% among cases undergo-
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Table 4  Independent risk factors identified on multivariate 
analysis

Total Odds ratio 95% CI P  value

Type   1.56 0.54-4.46   0.41
Sessile
peduncle

Location   3.55 1.32-9.54   0.01
Bulb
2nd portion

Size (cm) 14.12 4.99-39.99 < 0.01
< 1.0
≥ 1.0

Table 5  Frequencies of gastroduodenal lesions associated 
with duodenal hyperplastic polyps

n  (%)

Peptic ulcer 24.1 (7)
Gastric cancer   3.4 (1)
Chronic atrophic gastritis   58.6 (17)
Gastroesophageal reflux disease 10.3 (3)
Gastric hyperplastic polyp   6.8 (2)
Miscellaneous1   6.8 (2)

1Gastric varix, gastric submucosal tumor.
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Figure 4  Serrated adenoma (A) and focal cancer change of adenomas (B). Large pedunculated polyps were observed in the duodenal bulb. They had multilobu-
lated and friable surfaces.

Figure 5  Microscopic finding of serrated adenomas. A: Vascular stalk and saw-tooth appearance were observed (HE, × 40); B: At high magnification, hyperplastic 
foveolar cells were found. In part, epithelia with pleomorphic, stratified nuclei and irregular chromatin deposits were observed (HE, × 200).

A B

A B



ing routine diagnostic esophago-gastroduodenoscopy. 
The prevalence confirmed by histology was 0.44%. These 
results were consistent with the frequencies disclosed in 
previous reports. However, there were several limitations. 
First, the study population and the object of  esophago-
gastroduodenoscopy were not uniform-screening or 
diagnostic procedure for the gastrointestinal symptoms. 
Second, a tissue biopsy was not performed in all cases 
of  duodenal polyp. Out of  510 polyps, only 221 were bi-
opsied and the others were probably considered as non-
neoplastic.

Several types of  polyps can occur in the duodenum 
and most of  them are non-neoplastic. Non-neoplastic 
duodenal polyps include Brunner’s gland hyperplasia, 
ectopic gastric mucosa, and hyperplastic polyps. Previous 
retrospective studies showed that ectopic gastric mu-
cosa and Brunner’s gland hyperplasia are common in the 
duodenum, and that hyperplasic polyps were extremely 
rare[6,9,10]. However, in this study, most of  the non-neoplas-
tic polyps had normal duodenal mucosa or the lesions had 
distinguishable histopathology suggestive of  an inflamma-
tory polyp. In addition, hyperplastic polyps are a common 
type of  duodenal polyp. Our results are similar to those of  
a previous prospectively designed study[3]. Inflammatory 
polyps are presumed to be part of  a diffuse inflammatory 
process, with metaplastic or regenerative changes of  the 
overlying mucosa on histology[4]. The duodenal inflamma-
tory polyps were smaller than the other types of  polyps. 

Brunner’s gland hyperplasia and hamartomas were 
often encountered in the bulb of  the duodenum[11,12], and 
our results showed that 76.2% (16/21 cases) were located 
in the bulb. The pathogenesis of  these lesions is mostly 
unknown, and might be associated with duodenal injury 
observed in patients with acid hypersecretion. Macro-
scopically, they tend to be solitary sessile or pedunculated 
polyps with a central pore and are located in the posterior 
wall of  the duodenal bulb. Their histological features 
include the proliferation of  a mixture of  mesenchymal 
tissues, such as adipose, smooth muscle, and Brunner’s 
gland, and cystic dilation of  the Brunner’s gland. Rarely, 
adenoma or carcinoma can develop from a Brunner’s 
gland and in symptomatic cases with bleeding, endoscopic 
removal is necessary[13,14]. In our data, three cases were 
treated with a polypectomy for Brunner’s gland hyperpla-
sia/hamartoma; in one case an adenoma developed from 
a Brunner’s gland and two cases were large polyps.

Although most duodenal polyps had a benign clinical 
course, some of  them can show malignant transforma-
tion into adenomas or carcinoid tumors. Therefore, early 
diagnosis and treatment are important for these cases. In 
this study, adenomas were the most frequently detected 
neoplastic lesions, consistent with the findings of  previous 
studies[6,9,10,15]. One case of  an adenoma developed from 
a Brunner’s gland, and another case was associated with 
familial adenomatous polyposis (FAP). In addition, an 
adenoma of  mixed hyperplastic and adenomatous mor-
phology was observed as a serrated adenoma. A serrated 
adenoma of  the duodenum is a very uncommon lesion 
and has been described in association with FAP[16]. A spo-

radic case of  serrated adenoma has not been previously 
reported in the duodenum, and this appears to be the first 
report of  one in the literature.

The results of  this study showed that the neoplastic 
lesions were larger than the non-neoplastic lesions, and 
had a significant predilection for the second portion of  
the duodenum compared with the non-neoplastic lesions. 
In addition, a previous report suggested that multiple, 
small polyps in the duodenal bulb are always benign and 
need neither biopsy nor treatment. Moreover, polyps in 
the second portion of  the duodenum are rare. If  polyps 
were present in the second portion of  the duodenum, 
a substantial number would be adenomas[17]. Although 
duodenal carcinoid tumors were rare, their detection and 
treatment are important. On endoscopic examination, 
they were yellowish colored and had central dimpling or 
ulceration with erythematous changes[18]. It should be 
kept in mind that a polyp-like lesion might be a carcinoid 
tumor. For the subset of  lesions measuring between 
1 and 2 cm in diameter, endoscopic ultrasound (EUS) 
may ultimately offer the best diagnostic method to help 
guide the management of  individual patients[19]. Nearly 
all neoplastic lesions were treated by local resection (e.g.: 
polypectomy or mucosal resection) or surgery, except for 
a metastasis from an esophageal cancer. Most of  them 
could be managed with endoscopic therapy with minimal 
morbidity. If  the lesions located in the second portion of  
the duodenum cannot be excised by endoscopic therapy, 
a pancreatico-duodenectomy may be required. However, 
this technique is associated with a high complication rate. 

There have been several reports of  hyperplastic gastric 
polyps associated with persistent H. pylori gastritis[20-22], but 
the association of  H. pylori with duodenal hyperplastic pol-
yps has been rarely described. Two case reports suggested 
that these lesions are rare and associated with H. pylori in-
fection[6,7]. As a result, their clinical features are poorly un-
derstood. Based on our results, most of  the patients with 
duodenal hyperplastic polyps had inflammatory mucosal 
pathology of  gastric mucosa: chronic atrophic gastritis, 
peptic ulcer, or gastric cancer. A large number of  patients 
were infected with H. pylori. Moreover, the association of  
H. pylori might have been underestimated because of  the 
retrospective study design, and the fact that we could not 
exclude past exposure to H. pylori. Unfortunately, there 
was no control group and the interpretation of  this result 
is limited.

In conclusion, although the frequency of  clinically sig-
nificant duodenal polyps was low, the polyps of  more than 
10 mm or polyps in the second portion of  the duodenum 
should be carefully observed and evaluated by histological 
examination. Duodenal hyperplastic polyps might have an 
association with H. pylori infection and with various forms 
of  gastro-duodenal disease. 

COMMENTS
Background
Duodenal polyps are rare, although the diagnosis appears to be increasing, possi-
bly due to the wide use of diagnostic endoscopy. Several types of polyps can oc-
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cur in the duodenum. However, the clinical importance of non-ampullary duodenal 
polyps is not well understood and clear management guidelines do not exist. 
Research frontiers
The clinical and endoscopic characteristics of neoplastic non-ampullary duodenal 
polyps are not well known; therefore, this study evaluated their features, including 
age, sex, size, and endoscopic characteristics (location and gross appearance). 
In addition, the clinical characteristics of duodenal hyperplastic polyps were deter-
mined. 
Innovations and breakthroughs
On univariate analysis, there were significant differences in shape, location,and 
size. Polyps of more than 10 mm in diameter or polyps in the second portion 
had independent risk factors for being neoplastic lesions identified on multivari-
ate analysis. 79.3% of the hyperplastic polyps were accompanied by gastro-
duodenal pathology that was possibly associated with H. pylori infection. 
Applications 
This study provides a consensus on guidelines for clinical management of non-
ampullary duodenal polyps and helps to discriminate neoplastic polyps. 
Peer review
The study reports a retrospective single center evaluation of the prevalence 
and histology of duodenal polyps in over 50 000 subjects undertaking upper G-I 
endoscopy for several reasons. The main finding of the authors, on multivariate 
analysis, is that polyps of the 2° duodenal portion have a greater risk of being 
neoplastic. The study is interesting because of the large database analyzed; how-
ever the retrospective and hospital-based modality of screening should be better 
acknowledged as a limitation. 
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