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Abstract: The author investigated histopathology of 615 consecutive duodenal specimens in our pathology laboratory.
Computer search of the duodenal lesions was performed. Review of histological slides was done, when appropriate.
The duodenal specimens were composed of 567 benign lesions and 48 malignant lesions. The 567 benign lesions
were composed of chronic non-specific duodenitis in 334 cases (60.0%), duodenal ulcer in 101 cases (17,8%), het-
erotopic gastric mucosa in 81 cases (14.3%), hyperplastic polyp in 16 cases (2.8%), Brunner’s gland hyperplasia in
14 cases (2.5%), Brunner’s gland adenoma in 8 cases (1.4%), lymphoid polyp in 5 cases (0.8%), tubular adenoma in
4 cases (0.7%), lymphangioma in 2 cases (0.4%), endocrine nests in 1 case (0.2%), and amyloidosis in 1 case (0.2%).
The chronic non-specific duodenitis was characterized by edema and lymphocytic infiltration. The duodenal ulcer was
characterized by exudate, necrosis, granulation tissue and regenerative epithelium. The heterotopic gastric mucosa
consisted of two types: one was composed of only foveolar epithelium (n=21) and another foveolar epithelium and
fundic glands (n=60). Hyperplastic polyp was characterized by proliferation of gastric foveolar-like epithelium. The
Brunner’s gland hyperplasia was characterized by hyperplastic proliferation of the gland. The Brunner gland adenoma
was characterized by neoplastic proliferation of the gland. The lymphoid polyp was characterized by large lymph folli-
cles with large germinal centers. The tubular adenoma was characterized by adenomatous proliferation of intestinal
epithelium, similar to colon adenoma. The lymphangioma was characterized by submucosal cavernous proliferation
of lymphatics. The endocrine cell nests were characterized by non-neoplasmic proliferation of neuroendocrine cells.
The amyloidosis was characterized by deposition of amorphous materials positive with Congo-red stain.
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Introduction

Benign lesions of the duodenum include het-
erotopic pancreas, heterotopic gastric mucosa,
duplication, atresia, diverticulum, Celiac dis-
ease, tropical sprue, Whipples disease, amyloi-
dosis, parasite infestation, duodenal ulcer, duo-
denitis, AIDS-related inflammatory disease, fun-
gal infection, cytomegalovirus infection, radia-
tion duodenitis, Brunner’'s glands hyperplasia,
Brunner's glands adenoma, adenoma, hamar-
tomatous polyp, endometriosis, inflammatory
fibroid polyp, lipoma, hemangioma, lymphan-
gioma, telangiectasia, neurofiboroma, gan-
glioneurofibroma, and congenital fibromatosis
[1]. In the present study, 567 benign duodenal
lesions were described.

Materials and methods

The author reviewed the computed results of
pathologic reports of 615 consecutive duodenal

specimens in the last 10 years of our pathology
laboratory. Review of the histological slides was
done when appropriate. The duodenal speci-
mens were composed of 567 benign lesions
and 48 malignant lesions. Computer search of
clinical records were also reviewed. The pa-
tients ranged from 25 years to 95 years with a
mean of 53 years. Male to female ratio was
321:294. In appropriate cases, an immunohis-
tochemical analysis had been performed with
the use of Dako Envision method (Dako), as
previously described [2-6].

Results

The duodenal specimens were composed of
567 benign lesions and 48 malignant lesions. In
this report, the benign duodenal lesions were
described. The 567 benign lesions were com-
posed of chronic non-specific duodenitis in 334
cases (60.0%), duodenal ulcer in 101 cases
(17,8%), heterotopic gastric mucosa in 81
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Figure 1. Chronic duodenitis. Much lymphocytes infil-
tration is seen. HE, x200.

Figure 2. Duodenal ulcer. Necrosis, exudates, infiltra-
tion of neutrophils and lymphocytes are recognized.
HE, x200.

cases (14.3%), hyperplastic polyp in 16 cases
(2.8%), Brunner’s gland hyperplasia in 14 cases
(2.5%), Brunner's gland adenoma in 8 cases
(1.4%), lymphoid polyp in 5 cases (0.8%), tubu-
lar adenoma in 4 cases (0.7%), lymphagioma in
2 cases (0.4%), endocrine cell micronests in 1
case (0.2%), and amyloidosis in 1 case (0.2%).

The chronic non-specific duodenitis (n=334)
was characterized by edema and lymphocytic
infiltration (Figure 1). This condition was very
frequently recognized. Almost all duodenal
specimens showed more or less lymphocytic
infiltration.

The duodenal ulcer (n=101) was characterized
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Figure 3. Heterotopic gastric mucosa of the duode-
num. A: Gastric foveolar epithelium is recognized.
HE, x100. B: Gastric fuveolar epithelium and fundic
glands are seen. HE, x200.

by exudate, necrosis, granulation tissue and
regenerative epithelium (Figure 2). The regen-
erative epithelium infrequently mimicked ade-
nocarcinoma. No evidence for viral or fungal
infection was noted in the present series. The
location was fist portion in 87 cases, and sec-
ond portion in 14 cases. Perforation of the ulcer
was recoghized in two cases, which needed
emergency operations.

The hererotopic gastric mucosa (n=81) was lo-
cated in the first portion in 42 cases, second
portion in 32 cases, and third portion in 7
cases. Endoscopically, it was recognized as
slight elevated or discolored lesion. Heterotopic
gastric mucosa consisted of the following two
types: one was composed of only foveolar epi-
thelium (n=21) (Figure 3A) and another foveolar
epithelium and fundic glands (n=60) (Figure
3B). The foveolar epithelium occasionally
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Figure 4. Hyperplastic polyp of the duodenum. Hyper-
plasia of gastric foveolar-like cells is recognized. HE,
x100.

showed hyperplastic changes (Figure 3A).

The hyperplastic polyp (n=16) was located in
the first portion in 9 cases, in the second por-
tion in 5 cases and in the third portion in 2
cases. Endoscopically, it was detected as duo-
denal polyp. Histologically, it was composed of
hyperplastic columnar epithelium with mucins,
and resembled to hyperplastic polyp of the
stomach (Figure 4).

The Brunner’s gland hyperplasia (n=14) was
located in the first portion in 9 cases and the
second portion in 5 cases. Endoscopically, it
was recognized as an elevated or polyp lesion. It
was histologically characterized by hyperplastic
proliferation of the gland. However, in biopsy
specimens, differentiation from Brunner’s gland
adenoma was occasionally difficult.

The Brunner gland adenoma (n=8) was situated
in the first portion in 3 cases and the second
portion in 5 cases. Endoscopically, it was recog-
nized as a polypoid elevation or polyp lesion. It
was histologically characterized by neoplastic
proliferation of the gland (Figure 5).

The lymphoid polyp (h=5) was present in the
first portion in 2, second portion in 2, and third
portion in 1 cases. Endoscopically, it was recog-
nized as a polyp. It was histologically character-
ized by a large lymph follicle with a large germi-
nal center (Figure 6). The histology and imuno-
histochemical study demonstrated that it was
different from follicular lymphoma and other
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Figure 5. Brunner's gland adenoma. Neoplastic
Brunner's gland is noted. No atypia is seen. HE,
x100

'5.;

Figure 6. Lymphoid polyp of the duodenum. Hyper-
plastic lymph follicle is recognized. HE, x40

types of lymphoma.

The tubular adenoma (n=4) was located in the
first portion in 1 case, second portion in 2
cases, and third portion in 1 case. Endoscopi-
cally, it was recognized as flat or elevated le-
sions. It was histologically characterized by ade-
nomatous proliferation of intestinal epithelium
(Figure 7), similar to colon adenoma. Immuno-
histochemically, the tubular adenoma was nega-
tive for p53 protein, and Ki-67 labeling was low
(mean Ki-67 labeling = 8%).

The lymphangioma (n=2) was present in the

second portion in all the two cases. Endoscopi-
cally, it was recognized as polyp or submucosal

Int J Clin Exp Pathol 2012;5(1):46-51
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Figure 7. Tubular adenoma of the duodenum. Adeno-
matous proliferation of intestinal epithelium is recog-
nized. The appearances are similar to colonic ade-
noma. HE, x200.

Figure 8. Lymphagioma of the duodenum. Neoplastifc
proliferation of lymphatics is recognized. HE, x100.

tumor. Pathologically, it was characterized by
submucosal cavernous proliferation of lymphat-
ics free of red blood cells (Figure 8). No atypia
was recoghized.

The endocrine cell micronests (n=1) was lo-
cated in the second portion. Endoscopically, it
was recognized as a flat discolored lesion. It
was pathologically characterized by non-
neoplasmic proliferation of neuroendocrine cells
positive for synaptophysin, neuro- specific
enolase, and CD56.

In amyloidosis (n=1), biopsy was taken from the
bulb. Endoscopically, it was recognized as a
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polyp. Pathologically, it was characterized by
deposition of amorphous materials (Figure 9A)
positive with Congo-red stain (Figure 9B). Later
the patient (76-year-old man) was found to have
multiple myeloma.

Discussion

In the present series, chronic non-specific duo-
denitis was the most common benign condition.
Almost all patients in the present study showed
more or less lymphocytic infiltration of the duo-
denal mucosa, similar to the stomach. The lym-
phocytes may play an important role of local
immunity.

The duodenal ulcer was the second common
benign condition next to duodenitis. It was a
simple ulcer. However, penetration and perfora-
tion may occur, causing serious problems, as
seen in the present study. Pathologically, the

Figure 9. Amyloidosis of the duodenum A: Red amor-
phous substance is noted in the mucosa. HE, x100
B: The substance is positive with Congo-red stain.
Congo-red stain, x100.
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ulcer margin regenerative epithelium must be
differentiated from adenocarcinoma.

Heterotopic gastric mucosa is well recognized
entity, and several case report or small case
series have been published [7-10]. However,
the frequency and common site have been un-
clear. In the present series, the frequency was
14.3%. In the present study, it was located in
the first portion in 42 cases, second portion in
32 cases, and third portion in 7 cases. There-
fore, the common location is the first and sec-
ond portions of the duondenum. In the present
study, heterotpic gastric mucosa consisted of
the following two types: one was composed of
only foveolar epithelium (n=21) and another
foveolar epithelium and fundic glands (n=60).
The author speculates that the latter is a con-
genital maliformation while the former is a con-
genital or acquired lesion (gastric foveolar meta-
plasia). Of importance, adenoma and adenocar-
cinoma very infrequently arise in heterotopic
gastric mucosa [11, 12]. The foveolar epithe-
lium occasionally showed hyperplastic changes
in the present series.

Hyperplastic polyp was recognized in 2.8% in
the present study. Its common locations are the
first and second portions of the duodenum. His-
tologically, it was composed of hyperplastic co-
lumnar epithelium with mucins, and resembled
to hyperplastic polyp of the stomach. The author
speculates that the hyperplastic polyp is in fact
hyperplastic changes of ectopic foveolar gastric
mucosa. It should be kept in mild that hyper-
plastic polyp may undergo malignant transfor-
mation [13-15].

In the present study, Brunner’s gland hyperpla-
sia was seen in 2.5%. Its preferential locations
were the first portion and the second portion of
the duodenum. In biopsy specimens, differentia-
tion from Brunner’s gland adenoma was occa-
sionally difficult. A few case studies of Brunner’s
gland hyperplasia have been reported [16, 17].
It is important to recognize that carcinoma may
arise in Brunner’s gland hyperplasia [17].

Brunner gland adenoma was recognized in
1.4% in the present series. The preferential lo-
cation was the second portion of the duode-
num. A few case reports of this neoplasm have
been reported [18, 19]. It was noteworthy that
carcinoma may arise from Brunner’s gland ade-
noma [19].

The lymphoid polyp was noted in 5 cases in the
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present study. In the English literature, no re-
ports of lymphoid polyp of the duodenum are
present. It has been rarely reported in the rec-
tum [20]. The important point is a differential
diagnosis from malignant lymphoma, follicular
lymphoma, and lymphomatoid hyperplasia. In
the present study, lymphoma was denied from
various immunohistochemical stainings. Other-
wise, it has little clinical relevance.

In the present study, tubular adenoma of the
duodenum was recoghized in 4 patients. Endo-
scopically, it was recognized as flat or elevated
lesions. It was histologically characterized by
adenomatous proliferation of intestinal epithe-
lium, similar to colon adenoma. Adenoma of the
duodenum is extremely rare [22]. In the present
study, the neoplasm is not adenocarcinoma in
histology as well as immunohistochemistry.

Lymphangioma of the duodenum was recog-
nized in 2 cases in the present series. Lymphan-
gioma of the duodenum is very rare, and a few
case reports are present in the English literature
[23, 24]. Lymphangioma of the duodenum was
characterized by submucosal cavernous prolif-
eration of lymphatics free of red blood cells in
the present study. No atypia was recognized. It
has no clinical relevance.

Endocrine cell micronests were noted in 1 case.
This is a rare condition, frequently associated
with duodenal carcinoid tumors [25, 26]. The
micronests were pathologically characterized by
non-neoplasmic proliferation of neuroendocrine
cells positive for synaptophysin, neuron-specific
enolase, and CD56. In the present series, no
association with carcinoids was noted.

In the present study, amyloidosis was recog-
nized in 1 case. Endoscopically, it was recog-
nized as a polyp. Pathologically, it was charac-
terized by deposition of amorphous materials
positive with Congo-red stain. The patient (76-
year-old man) was found to have multiple mye-
loma later, suggesting that systemic amyloidosis
may present initially as duodenal polyp.

In summary, the present study reported the
histopathology of various benign lesions of the
duodenum.

Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-
tal, Miyakami 1231 Shimizu-Ku, Shizuoka 424-8636,
Japan Tel: 81-54-336-1111; Fax: 81-54-336-1315; E
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