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An 86-year-old Japanese man was presented to our hospital for further investigation of duodenal adenocarcinoma.The tumor was
endoscopically resected. Pathological analysis revealed coexistence of gastric foveolar metaplasia and a surrounding hyperplastic
Brunner’s gland, in addition to an adenocarcinoma component. Immunostaining forMUC5ACandMUC6 confirmed the diagnosis
of adenocarcinoma in situ arising from Brunner’s gland hyperplasia. This case suggests that although detailed preoperative
evaluation is required to determine the depth of tumor invasion, endoscopic resection may be a promising option for the treatment
of adenocarcinomas arising from Brunner’s gland hyperplasia.

1. Introduction

Brunner’s glands exist in the submucosa of the duodenum,
typically in the duodenal bulb and the second portion of
the duodenum proximal to the sphincter of Oddi. Although
the role of Brunner’s glands in digestion is controversial, it
is hypothesized that a mucus-rich, bicarbonate-containing,
alkaline secretion produced by Brunner’s glands aids in
neutralizing the acidic content of chyme and gastric acid,
providing an alkalinemilieu to optimize intestinal absorption
and lubricate the intestinal walls [1, 2]. Brunner’s gland
hyperplasia and hamartoma are two representative lesions
that are occasionally identified during esophagogastroduo-
denoscopic examination [1, 3–5]. It has been reported that
Brunner’s gland hyperplasia and hamartoma account for
approximately five per cent of all duodenal masses [2, 6].

Moreover, in rare instances, adenocarcinoma may also arise
from Brunner’s glands [7–12].

We recently encountered a patient with a sessile polyp in
the second portion of the duodenum that was successfully
resected by endoscopic mucosal resection and diagnosed as
adenocarcinoma in situ arising from the Brunner’s gland. In
this report, we focus mainly on the pathological character-
istics of the adenocarcinoma and review previously reported
cases of this disease.

2. Case Report

An 86-year-old Japanese man underwent esophagogastro-
duodenoscopy for the investigation of anemia. An acute
gastric mucosal lesion was identified in the stomach that was
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Figure 1: Endoscopic images. Esophagogastroduodenoscopy shows a solitary submucosal tumor in the duodenal second portion. The top
of the tumor is slightly depressed, showing a reddish color on white light imaging (a, b) and a brownish color on narrow band imaging (c).
Endoscopic ultrasonography reveals that the hypoechoic mass is mainly confined to the mucosal layer (d). A small cystic area is also seen
(white arrow) (e).

thought to be the cause of his anemia. In addition, a solitary
submucosal tumor approximately 10mm in diameter was
found in the second portion of the duodenum (Figure 1).The
top of the tumor was slightly depressed, showing a reddish
color. Histological analysis of the biopsied samples obtained

from the reddish part of the tumor revealed adenocarcinoma.
The patient was referred to our hospital for further investiga-
tion and treatment.

The patient had been consuming medication for atrial
fibrillation, diabetes mellitus, and constipation but had
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Figure 2: Hypotonic duodenography image. A submucosal tumor
with bridging folds is seen in the inferior duodenal angle.

no history of gastroduodenal disease. A physical exam-
ination revealed conjunctival pallor and arrhythmia, but
there were no abnormalities in his abdomen. Laboratory
findings revealed decreased levels of red blood cells (4.03
× 106/mm3), hemoglobin (10.6 g/dL), hematocrit (34.2%),
serum iron (20 𝜇g/dL), and ferritin (29.6 ng/mL). The levels
of carcinoembryonic antigen and carbohydrate antigen 19-9
were within the normal range. The patient tested positive for
Helicobacter pylori infection.

Hypotonic duodenography showed a submucosal tumor
with bridging folds in the inferior duodenal angle (Fig-
ure 2). Endoscopic ultrasonography revealed a hypoechoic
mass mainly confined to the mucosal layer (Figure 1(d)).
A small cystic area was also identified on ultrasonography
(Figure 1(e)). Based on the imaging and pathological studies,
we diagnosed the duodenal tumor as adenocarcinoma arising
from Brunner’s glands. Due to the advanced age andmultiple
underlying disorders, the risks of general anesthesia, artificial
ventilation, and radical surgical resection were considered
too high. Moreover, endoscopic ultrasonography indicated
that the tumor appeared to be resectable using the endoscopic
mucosal resection technique.Therefore, we performed endo-
scopic treatment rather than surgical resection (Figure 3).
Hyaluronic acid solution (MucoUp�, Johnson & Johnson K.
K., Tokyo, Japan) was injected into the duodenal submucosa
using a 23G injection needle (TOP Co., Tokyo, Japan). Sub-
sequently the tumor was resected with a bipolar snare (Zeon
Medical Inc., Tokyo, Japan). The resected area was closed by
metallic clips (Olympus Medical Systems Co., Tokyo, Japan).
There were no procedure-related adverse events during or
after the endoscopic resection.

Pathological analysis of the resected specimen revealed
proliferation of Brunner’s glands (Figures 4(a) and 4(b)).
Gastric foveolar metaplasia was also identified (Figure 4(a),
blue square, and Figure 4(c)). Atypical cells with pleomor-
phic macronuclei containing dense chromatin forming an
irregular glandular structure were identified towards the
lumen in the superficial layer (Figure 4(a), red square,
and Figure 4(d)). Immunohistochemical studies revealed
that proliferated Brunner’s glands were positive for MUC6

(Figure 5(a), white arrow) and negative for MUC5AC (Fig-
ure 5(b), white arrow). In contrast, most of the cells with
gastric foveolar differentiation (Figures 5(a) and 5(b), arrow-
head) and atypical cells (Figures 5(a) and 5(b), black arrow)
were positive forMUC5ACbut negative forMUC6.However,
both gastric foveolar metaplasia and atypical cells partly
showed dual positivity forMUC5AC andMUC6, particularly
in the deeper layers (Figures 5(a) and 5(b), arrowhead). Some
atypical cells showed relatively higher positivity for Ki-67
staining (Figure 5(c), arrows). Consequently, a diagnosis of
adenocarcinoma in situ arising from Brunner’s glands was
made. Components of the adenocarcinoma, gastric foveolar
metaplasia, and Brunner’s gland hyperplasia were completely
resected by endoscopic mucosal resection.

3. Discussion

Adenocarcinoma arising from Brunner’s glands is quite
uncommon. The first case was reported in 1894 by Pic [13].
Ohta et al. reviewed 25 previously reported cases and revealed
that the mean age was 66.5 years (39 to 85 years) and the
male to female ratio was 19 : 6 [14]. Adenocarcinoma arising
from Brunner’s glands is most frequently found in the second
(50.0%) or first (45.8%) portions of the duodenum, followed
by the third portion (4.2%). Macroscopically, it has been
described as “a pedunculated and lobulated polyp” [11], “a
protruding lesion with a surface depression” [9], “an elevated
submucosal-tumor-like lesion with a shallow central depres-
sion” [9], “a sessile tumor with a slight central depression,”
and “a fungating ulcerated tumor” [15]. Overall, macroscopic
features of adenocarcinoma arising from Brunner’s glands
vary from submucosal tumor-like lesions with a shallow cen-
tral depression (52.0%) to polypoid (12.0%), sessile (12.0%),
and type 2 tumors (12.0%) [14]. Kamei et al. hypothesized the
progression process of this disease as follows [7]: appearance
as a submucosal tumor or polypoid form in the early stages
with subsequent tumor growth and type 2 tumor formation.
Such morphological changes during tumor progression over
a 40-month period have been described by Itsuno et al. [15].
The present case showed a submucosal tumor with a shallow
central depression, which is the typical morphology of early-
stage adenocarcinoma arising from Brunner’s glands.

In the present case, pathological analysis of the resected
specimen showed three components: Brunner’s gland hyper-
plasia, gastric foveolar metaplasia, and adenocarcinoma in
situ. Although the histogenesis of gastric metaplasia in
the duodenal mucosa has not been fully revealed, several
studies have suggested Brunner’s glands as a region where
gastricmetaplasiamay originate [11, 16–18]. During the repair
process following duodenal ulceration, gastric foveolar-type
cells emerge in the regenerative cell zone in Brunner’s
glands next to the ulcerated surface [11]. Immunostaining
analysis with gastric foveolar-type mucin (MUC5AC) and
pyloric/Brunner’s gland-type mucin (MUC6) demonstrated
that, in the present patient, Brunner’s gland hyperplastic
region was positive for MUC6 and negative for MUC5AC.
Conversely, the cells with gastric foveolar differentiation and
adenocarcinoma were positive for MUC5AC. Both gastric
foveolar metaplasia and adenocarcinoma were negative for



4 Case Reports in Gastrointestinal Medicine
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Figure 3: Esophagogastroduodenoscopy images during endoscopic mucosal resection. A duodenal tumor is seen after indigo carmine
spraying (a). After injection of hyaluronic acid solution into the duodenal submucosa, the tumor is completely resected with a bipolar snare
(b, c).
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Figure 4: Histopathological images. Proliferation of Brunner’s glands is seen in the resected specimen (a: ×2, b: ×20). Gastric foveolar
metaplasia is also identified (a: blue square, c: ×10). Atypical cells with pleomorphic macronuclei with dense chromatin forming irregular
glandular structure are found in the superficial layer (a: red square, d: ×20). Hematoxylin and eosin staining.

MUC6 in the superficial layer but showed dual positivity
for MUC5AC and MUC6 in the deeper layer (Figures 5(a)
and 5(b)). These gradual changes in mucin expression and
the seamless transition from foveolar metaplasia to adeno-
carcinoma components suggested that the adenocarcinoma
emerged via gastric foveolar metaplasia, which originated in
Brunner’s gland cells. A similar expression pattern of mucin
was previously described by Kitagori et al. and Kushima et al.
[9, 11]. However, Kamei et al. reported a case of adenocarci-
noma arising from Brunner’s gland hyperplasia in which the
adenocarcinoma component was negative for both MUC6

and MUC5AC [7]. The differences in the immunostaining
results may be explained by the heterogeneity of cells within
the adenocarcinoma between patients, or alteration of cell
characteristics during tumor progression.

Adenocarcinoma arising in the duodenum is most fre-
quently treated by pancreatoduodenectomy (36.0%), partial
duodenectomy with gastrectomy (28.0%), or partial duo-
denectomy (16.0%) [14]. Endoscopic treatments such as
endoscopic mucosal resection [12] and endoscopic polypec-
tomy [11] have been reported in 12% of patients. In the
present case, the tumor was completely resected in one piece
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Figure 5: Immunohistochemical images. Proliferated Brunner’s glands are positive forMUC6 (a, white arrow) and negative forMUC5AC (b,
white arrow). In contrast, most of the cells with gastric foveolar differentiation (a, black arrowhead; b, black arrowhead) and atypical cells (a,
black arrow; b, black arrow) are positive for MUC5AC but are negative for MUC6. Both gastric foveolar metaplasia and atypical cells partly
show dual positivity for MUC5AC and MUC6, particularly in the deeper layer (a, arrowhead; b, arrowhead). Some atypical cells showed
relatively higher positivity for Ki-67 staining (c, hematoxylin and eosin staining, arrows).

by endoscopic mucosal resection, similar to that described
in previous reports. As shown in the pathological image
(Figure 4(a)), the tumor consisted mainly of hyperplastic
Brunner’s gland cells, rather than gastric foveolar metapla-
sia or adenocarcinoma components. This structure enabled
curative endoscopic resection of the adenocarcinoma.

In conclusion, we treated a patient with adenocarcinoma
in situ in the duodenum by endoscopic mucosal resection.
Pathological analysis revealed coexistence of gastric foveolar
metaplasia and surrounding hyperplastic Brunner’s glands,
suggesting that the adenocarcinoma arose from Brunner’s
gland hyperplasia. Although there is no doubt that detailed
preoperative evaluation of the depth of tumor invasion is
mandatory, endoscopic resection may still be a possible
option for the treatment of adenocarcinoma arising from
Brunner’s gland hyperplasia.

Conflicts of Interest

The authors state that they have no conflicts of interest.

References

[1] T. Nakabori, S. Shinzaki, T. Yamada et al., “Atypical duodenal
ulcer and invagination caused by a large pedunculated duodenal

Brunner’s gland hamartoma,” Gastrointestinal Endoscopy, vol.
79, no. 4, pp. 679–680, 2014.

[2] N. D. Patel, A. D. Levy, A. K. Mehrotra, and L. H. Sobin,
“Brunner’s gland hyperplasia and hamartoma: imaging fea-
tures with clinicopathologic correlation,” American Journal of
Roentgenology, vol. 187, no. 3, pp. 715–722, 2006.

[3] B. Muezzinoglu, H. Ustun, B. Demirhan, and F. Hilmioglu,
“Brunner’s gland adenoma: case report,” New Zealand Medical
Journal, vol. 108, no. 992, p. 14, 1995.

[4] P. Chattopadhyay, A. K. Kundu, S. Bhattacharyya, and A.
Bandyopadhyay, “Diffuse nodular hyperplasia of Brunner’s
gland presenting as upper gastrointestinal haemorrhage,” Sin-
gapore Medical Journal, vol. 49, no. 1, pp. 81–83, 2008.

[5] M. Iwamuro, T. Tanaka, S. Ando et al., “Endoscopic resection of
a pedunculated Brunner’s gland hamartoma of the duodenum,”
Case Reports in Gastrointestinal Medicine, vol. 2016, Article ID
6707235, 5 pages, 2016.

[6] T. W. Botsford, P. Crowe, and D. W. Crocker, “Tumors of the
small intestine. A review of experience with 115 cases including
a report of a rare case of malignant hemangio-endothelioma,”
The American Journal of Surgery, vol. 103, no. 3, pp. 358–365,
1962.

[7] K. Kamei, T. Yasuda, T. Nakai, and Y. Takeyama, “A case of ade-
nocarcinoma of the duodenum arising from brunner’s gland,”
Case Reports in Gastroenterology, vol. 7, no. 3, pp. 433–437,
2013.



6 Case Reports in Gastrointestinal Medicine

[8] H. S. Choi, B. Keum, Y.-T. Jeen, and H. J. Chun, “Complete en
bloc resection of an adenocarcinoma involving Brunner’s gland
by using endoscopic submucosal dissection,”Digestive and Liver
Disease, vol. 45, no. 5, p. e7, 2013.

[9] K. Kitagori, S.-I. Miyamoto, and T. Sakurai, “Adenocarcinoma
derived from Brunner’s gland,” Clinical Gastroenterology and
Hepatology, vol. 8, no. 4, p. A26, 2010.

[10] M. Koizumi, N. Sata, K. Yoshizawa, K. Kurihara, and Y. Yasuda,
“Carcinoma arising from Brunner’s gland in the duodenum
after 17 years of observation—a case report and literature
review,” Case Reports in Gastroenterology, vol. 1, no. 1, pp. 103–
109, 2008.

[11] R. Kushima, M. Stolte, K. Dirks et al., “Gastric-type adeno-
carcinoma of the duodenal second portion histogenetically
associated with hyperplasia and gastric-foveolar metaplasia of
Brunner’s glands,”Virchows Archiv, vol. 440, no. 6, pp. 655–659,
2002.

[12] K. Akino, Y. Kondo, A. Ueno et al., “Carcinoma of duodenum
arising from Brunner’s gland,” Journal of Gastroenterology, vol.
37, no. 4, pp. 293–296, 2002.

[13] A. Pic, “Contribution a l’etude du cancer primitif du duode-
num,” Revue de Medicine, vol. 14, pp. 1081–1101, 1894.

[14] Y. Ohta, K. Saitoh, T. Akai, M. Uesato, T. Ochiai, and H.
Matsubara, “Early primary duodenal carcinoma arising from
Brunner’s glands synchronously occurring with sigmoid colon
carcinoma: report of a case,” Surgery Today, vol. 38, no. 8, pp.
756–760, 2008.

[15] M. Itsuno, K. Makiyama, K. Omagari et al., “Carcinoma of duo-
denal bulb arising from the Brunner’s gland,” Gastroenterologia
Japonica, vol. 28, no. 1, pp. 118–125, 1993.

[16] A. M. Hanby, R. Poulsom, G. Elia, S. Singh, J. M. Longcroft, and
N. A. Wright, “The expression of the trefoil peptides pS2 and
human spasmolytic polypeptide (hSP) in ‘gastric metaplasia’ of
the proximal duodenum: implications for the nature of ‘gastric
metaplasia’,” Journal of Pathology, vol. 169, no. 3, pp. 355–360,
1993.

[17] K. C. Liu andN.A.Wright, “Themigration pathway of epithelial
cells on human duodenal villi: the origin and fate of ‘gastric
metaplasia’ cells in duodenal mucosa,” Epithelial Cell Biology,
vol. 1, no. 2, pp. 53–58, 1992.

[18] J. H. Kim, J. W. Choi, Y. S. Seo et al., “Inverted cystic tubulovil-
lous adenoma involving Brunner’s glands of duodenum,”World
Journal of Gastroenterology, vol. 13, no. 23, pp. 3262–3264, 2007.


