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ABSTRACT

Brunner’s gland hamartoma is a benign tumor
of the duodenum, but has malignant potential
with a very low risk of progression into adeno-
carcinoma. It is uncommon with a frequency of
less than 1.0% among the primary tumors of
the small intestine. In addition, its clinical
manifestations are nonspecific, etiology
remains unclear, and treatment strategy needs
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to be further refined. This literature review
mainly discusses the epidemiology, clinical
features, possible etiology and pathogenesis,
diagnostic methods, malignant potential,
treatment, and prognosis of Brunner’s gland
hamartoma.
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Key Summary Points

Why carry out this study?

Duodenal Brunner’s gland hamartoma is a
rare benign tumor, which accounts for less
than 1% of the primary tumors of the
small intestine, and usually does not
produce clinical symptoms.

Its clinical manifestations are nonspecific,
etiology remains unclear, and treatment
strategy needs to be further refined.

Endoscopic biopsies are mostly negative,
because the mass is often covered by
intact duodenal mucosa, and the depth of
biopsy is usually insufficient to reach the
tumor tissue located in the submucosa.

This lesion has been insufficiently
recognized.

What was learned from the study?

Brunner’s gland hamartoma often refers to
a benign proliferative lesion of the
duodenum.

Underlying risk factors of Brunner’s gland
hamartoma include high gastric acid
secretion, Helicobacter pylori infection,
chronic pancreatitis, inflammatory
stimulation, mucosal injury, etc.

Endoscopic ultrasonographic features are
as follows: mucosal and submucosal
involvement, variable echogenicity
(sometimes mixed with hypoechoic), and
multiple cystic changes inside the tumor.
Endoscopic ultrasonography-guided fine-
needle aspiration can improve the
diagnostic accuracy of Brunner’s gland
hamartoma.

With the growth of benign proliferative
lesions of Brunner’s glands, mucosal
ulcers may develop, thereby leading to the
repair of gastric foveolar metaplasia with
papillary architecture and then malignant
transformation.

For asymptomatic patients with Brunner’s
gland hamartoma, conservative treatment
of small lesions is acceptable, while
excision of large lesions is recommended
to prevent bleeding and obstruction. For
symptomatic patients, endoscopic or
surgical resection should be considered.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and slide deck, to
facilitate understanding of the article. To view
digital features for this article, go to https://doi.
org/10.6084/m9.figshare.14406650.

INTRODUCTION

Brunner’s glands are branched acinotubular
glands which are mainly located in the deep
mucosal or submucosal layers of the proximal
duodemum [1] and their size and number are
remarkably decreased at the distal duodenum
[2, 3]. In some cases, Brunner’s glands extend to
the proximal jejunum [4]. The main function of
Brunner’s glands is to secrete alkaline sub-
stances and bicarbonate to neutralize acidic
chyme and gastric acid in the stomach, and to
produce and secrete urinary suppressant to
inhibit gastric acid secretion [5], which can
protect the integrity of duodenal mucosal
epithelium and maintain an alkaline environ-
ment in the small intestine for intestinal
absorption [6]. Brunner’s glands appear from
the 13th to 14th weeks of embryonic develop-
ment [2, 3]. Prevalence of Brunner’s glands in
the duodenum is decreasing from 55.0% in
infancy to 35.0% in persons aged 50 years old
[3].

Brunner’s gland hyperplasia and hamartoma
are benign proliferative lesions of the duode-
num. Brunner’s gland hyperplasia is mostly a
lesion of less than 0.5 cm, which is character-
ized as neutral mucin-containing glands
expanding at least 50.0% of duodenal mucosa
in a biopsy specimen [1, 7]; by comparison,
Brunner’s gland hamartoma, also called as
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Brunner’s gland adenoma, is usually a lesion of
greater than 0.5 cm regardless of number of
lesions [2, 6], which refers to these proliferative
glands involving duodenal submucosa, mixed
with cystically dilated glands and smooth
muscle proliferation [8]. The fundamental dif-
ference between them lies in the admixture of
other benign component (smooth muscle
fibers) with glands to be qualified as “hamar-
toma”. A majority of Brunner’s gland hamar-
tomas are isolated pedunculated polyps, and a
minority of them are sessile polyps. Their
diameter varies from 1.0 to 2.0 cm, rarely larger
than 5.0 cm and even up to 12.0 cm [5, 9]. Most
of the lesions are located at the proximal duo-
denum, and their occurrence gradually decrea-
ses with an increase in the distance from the
pyloric ring: 57.0% in the duodenal bulb, 27.0%
in the descending part, and 7.0% in the hori-
zontal part [4]. Histologically, Brunner’s gland
hyperplasia is a single or multiple nodular
lesion of excessive Brunner’s glands separated
by fibrous septa. Brunner’s gland hamartoma is
an isolated mass, which contains a mixture of
Brunner’s glands, ducts, smooth muscle, fibrous
tissue, adipose tissue, lymphocytes, etc.
[2, 10, 11]. In 1934, Dr. Feyrter for the first time
classified these proliferative lesions of Brunner’s
glands into three types: type 1, diffuse nodular
hyperplasia with sessile projections distributed
among most of the duodenal area; type 2, cir-
cumscribed nodular hyperplasia with sessile
projections limited to the duodenal bulb; and
type 3, glandular adenoma with pedunculated
or sessile polypoid mass. However, it remains
unclear whether all three types undergo the
same pathological process [3, 12].

EPIDEMIOLOGY

Brunner’s gland hamartoma is rare with a fre-
quency of 5.0-10.0% ([3, 11, 13] in benign
duodenal tumors and less than 1.0% [14] in
primary tumors of the small intestine. Among
the patients who undergo routine esopha-
gogastroduodenoscopy (EGD) examination,
Brunner’s gland hamartoma can be found in
0.01-0.07% [14] and Brunner’s gland hyper-
plasia in 0.3% [15]. Brunner’s gland hamartoma

has no remarkable preference for race or gender
[3], but it is more common in people between
50 and 70 years old [3, 5].

ETIOLOGY AND PATHOGENESIS

The etiology and pathogenesis of Brunner’s
gland hamartoma remain unclear. The most
plausible hypothesis holds that the essence of
hamartoma is embryonic dysplasia of the duo-
denum [9, 16]. Other underlying risk factors
include high gastric acid secretion, Helicobacter
pylori  (Hp) infection, chronic pancreatitis,
inflammatory stimulation, mucosal injury, etc.
(Fig. 1).

It is often believed that high gastric acid
secretion can stimulate glandular hyperplasia,
considering that Brunner’s glands can secrete
alkaline mucus [3, 5, 17]. Among the patients
with duodenal ulcer, Brunner’s glands usually
become proliferatively thickened, especially
near the ulcers [18], suggesting that excessive
secretion of gastric acid may play a role in the
pathogenesis of Brunner’s gland hamartoma.
However, the conclusion is a bit controversial. A
study involving 20 patients with confirmed
Brunner’s gland hamartoma or hyperplasia
revealed that only 45.0% of these patients had
hyperchlorhydria [19]. In addition, acid inhibi-
tors could not eliminate this lesion [20].
Therefore, the causal relationship between high
gastric acid secretion and these lesions should
be further confirmed.

Another hypothesis is that Hp infection may
contribute to the pathogenesis of Brunner’s
gland hamartoma. Three studies found that
patients with Brunner’s gland hyperplasia or
hamartoma have a high positive Hp infection
rate of 56.6-71.0% [21-23], but another study
reported that none had Hp infection [10]
(Table 1). Thus, it is necessary to further analyze
the relationship of Hp infection with Brunner’s
gland hamartoma.

Stolte et al. [24] put forward chronic pan-
creatitis as a contributing factor of Brunner’s
gland hyperplasia in 1981. Pathological analy-
ses found that 75.7% of patients with chronic
pancreatitis had diffuse nodular hyperplasia of
Brunner’s gland [24]. This might be attributed
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Fig. 1 Underlying risk factors of Brunner’s gland
hamartoma

to adaptive response to pancreatic exocrine
insufficiency [25]. In addition, Brunner’s gland
hamartoma has vast lymphocyte infiltration on
histology, which supports the “inflammatory
hypothesis” that the lesion may be secondary to
inflammatory stimulation [25]. But the presence
of lymphocytes in the normal gastrointestinal
submucosa compromises this hypothesis [5].

Table 1 Helicobacter pylori (Hp) infection in Brunner’s
gland proliferating lesions

First Number of Hp infection (+)

author patients in total Number of Frequency

(year) patients

Destek 18 12 67.0%
(2019)

Kim 25 0 0
(2012)

Sakurai 129 73 56.6%
(2005)

Kovacevi¢ 7 S 71.0%
(2001)

Brunner’s gland hamartoma is often associ-
ated with gastric foveolar metaplasia, which is
an indispensable mechanism of mucosal repair
in duodenal ulcer lesions. Therefore, it is con-
sidered that repeated mucosal injury activates
mucosal repair and promotes the occurrence of
this disease. Mechanical stimulation, Hp infec-
tion, and a highly acidic environment in the
duodenum may cause mucosal injury together
[26].

Collectively, this disease may be associated
with multiple risk factors, which still need to be
supported by more epidemiological evidence
and strict pathological confirmation.

CLINICAL MANIFESTATIONS

Most patients with Brunner’s gland hamartoma
are asymptomatic, and the clinical manifesta-
tions of symptomatic patients are nonspecific,
including dyspepsia, abdominal distension,
abdominal pain, nausea, vomiting, gastroin-
testinal bleeding and obstruction, iron defi-
ciency anemia, etc. [16, 17, 27] (Table 2).
Among them, gastrointestinal bleeding and
obstruction are the major causes for seeking
medical treatment [28].

Melena and hematemesis may occur when
there is ulceration or tumor vascular erosion,
and these manifestations are related to the size
and location of lesions [25]. The average size of
hamartoma is 2.8 cm in patients who develop
gastrointestinal bleeding [28]. Lesions located at
descending and horizontal parts of the duode-
num have a higher bleeding tendency as com-
pared to those located at the bulb part, probably
as a result of higher pressure from digestive tract
movement and vascular damage in the
descending and horizontal parts [28, 29].

Gastrointestinal obstruction occurs when
the nodules of Brunner’s gland hyperplasia are
diffuse or the size of a single hamartoma is large
enough (the average diameter should be greater
than 2.1 cm) [28], which can present with
abdominal distension, abdominal pain, nausea,
vomiting, and weight loss [1, 30]. Generally, it
is more related to large hamartoma than diffuse
hyperplasia. Krishnamurthy et al. [11] reviewed
16 cases with gastrointestinal obstruction
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Table 2 continued

Complication Outcome

Treatment

Diagnosis

Size (cm)

Location Shape

Complaint

Age

Sex

First author

(year)

(years)

NA

7.0 Brunner’s Endoscopic mucosal NA

Pedunculated

Duodenal bulb

Anemia

64

Female

Kitagawa

resection

gland

polyp

(2018)

hamartoma

No relapse with

NA

Piccemeal endoscopic

Brunner’s

48 x 3.2

Pyloric ring Pedunculated

Melena

45

Male

Jung (2013)

S months

mucosal resection

gland

polyp

follow-up

hamartoma

NA not available

caused by these lesions, and found that 81.3%
(13/16) of them were from Brunner’s gland
hamartoma and the remaining cases were from
Brunner’s gland hyperplasia. There are also a
few cases of diffuse nodular hyperplasia with
involvement of pylorus causing pyloric
obstruction [11, 13] and giant hamartoma
causing gastroduodenal intussusception [31].

If Brunner’s gland hamartoma involved the
duodenal ampulla, biliary obstruction would
develop, which can present with jaundice, acute
pancreatitis, and dilatation of the common bile
duct and pancreatic duct [2, 3]. These lesions are
similar to peri-ampullary or pancreatic malig-
nancy [32].

DIAGNOSTIC APPROACHES

EGD can provide direct visualization and accu-
rate location of Brunner’s gland hamartoma
[25]. But there is still a missed diagnosis of this
lesion on EGD, especially when it is located at
the posterior wall of the duodenal bulb, transi-
tional part, and the beginning of the descend-
ing part.

Endoscopic ultrasonography (EUS) has been
increasingly used to evaluate the origin, extent,
and vascular distribution of suspected lesions.
On EUS, Brunner’s gland hamartoma is shown
as inhomogeneous solid or cystic mass in the
submucosa [25, 33]. There are some endoscopic
ultrasonographic features, as follows: mucosal
and submucosal involvement;  variable
echogenicity (sometimes mixed with hypoe-
choic); and multiple cystic changes inside the
tumor [30, 34, 35]. EUS-guided fine-needle
aspiration can improve the diagnostic accuracy,
but needs high technical requirements for the
operators [36-38].

Barium X-rays and computed tomography
(CT) scans can be complementary approaches to
decrease the rate of missed diagnoses. Barium
X-ray examination is noninvasive and safe, but
sometimes it may not be easy for small lesions.
For larger lesions, the findings of Brunner’s
gland hamartoma are nonspecific with smooth
and sessile or pedunculated polypoid-filling
defects in the duodenum [3, 5, 6] without evi-
dence of duodenal wall stiffening [34]. Bleeding
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spots, erosion, or superficial ulcers on the sur-
face of the lesion are rarely seen [39]. Hypotonic
duodenography is considered to be appropriate
to examine the changes of lesion surface [9, 39].
As for diffuse nodular Brunner’s gland hyper-
plasia, there are multiple small filling defects in
the duodenum shown on barium X-ray exami-
nation [29].

Large Brunner’s gland hamartoma can be
detected by CT [17]. CT is considered as the first
choice in many cases. It is helpful to confirm
the absence of extraluminal extension and to
define its relationship with adjacent structures,
such as pancreas, common bile duct, and blood
vessels [25, 31]. The internal cysts and pedicles
shown on CT may be conducive to a diagnosis
of Brunner’s gland hamartoma, which are
especially useful in patients who are intolerant
to EGD [40]. A differential diagnosis of Brun-
ner’s gland hamartoma should be made with
isolated duodenal masses, such as leiomyoma,
gastrointestinal stromal tumor, lymphoma,
neuroendocrine tumor, pyloric mucosal pro-
lapse, or Peutz-Jeghers polyps [21, 31, 34].
Brunner’s gland hamartoma should be consid-
ered if contrast-enhanced CT reveals some
specific imaging features, including a mass with
central low attenuation in the bulb and
descending parts of the duodenum, circumja-
cent enhancement, and/or internal small cystic
change [35], which indicate solid proliferation
of Brunner’s gland, superficial duodenal
mucosa, and internal cysts on histology,
respectively [41].

An exact diagnosis of Brunner's gland
hamartoma requires pathological evidence. On
gross pathology (Fig.2), Brunner’s gland
hamartoma is generally characterized by a solid
mass with well-defined boundary, smooth sur-
face covered by normal duodenal mucosa, pink
or tawny cut surface, lobules separated by
fibrous septa, and internal cystic changes
[6, 42]. Microscopically (Fig. 3), there is a mix-
ture of smooth muscle, adipose tissues, large
ducts, and infiltrating lymphocytes in the pro-
liferative Brunner’s glands [1]. The cytoplasm of
hyperplastic Brunner’s gland cells is rich in
neutral mucin, with small round nucleus loca-
ted at their base in the absence of mitotic
activity and atypia. Sclerotic glandular foci,

which are characterized by a decreased number
of Brunner’s glands with irregular structure and
angulation, sparse cytoplasm, and centered
nucleus, can be also seen [10]. Metachronous
lesions of Brunner’s gland hamartoma have not
been reported in the literature yet, but they can
be observed in other gastrointestinal tract dis-
eases, such as gastric epithelia dysplasia [43] and
colorectal adenomas [44]. Immunohistochemi-
cally, Brunner’s glands always express MUC6 at
different levels, and some dilated or angulated
Brunner'’s glands also express MUCSAC simul-
taneously. MUCSAC expression at the surface
epithelium suggests a possibility of gastric
metaplasia [10]. Notably, endoscopic biopsies
are mostly negative, because the mass is often
covered by intact duodenal mucosa, and the
depth of biopsy is usually insufficient to reach
the tumor tissue located in the submucosa [11].

If duodenal polyps were found on EGD, the
physicians would differentiate the Brunner’s
gland hamartoma from other types of multiple
and sporadic polyps located at the duodenum
according to the age of onset, distribution at the
duodenum, endoscopic appearance, histologi-
cal characteristics, and immunohistochemical
markers (Table 3) [45-63]. Nearly all cases with
familial adenomatous polyposis can be accom-
panied by duodenal adenomas, and some of
them have extraintestinal manifestations, such
as jaw and tooth abnormalities, nasopharyngeal
angiofibromas, and cutaneous lesions (i.e.,
lipomas, fibromas, and sebaceous and epider-
moid cysts) [58]. Similarly, duodenal adenomas
are a relatively common manifestation of
MUTYH-associated polyposis, in which cuta-
neous lesions, such as sebaceous gland adeno-
mas, epitheliomas, and epithelial carcinomas,
can be observed [64].

MALIGNANT POTENTIAL

Brunner’s gland hamartoma or hyperplasia is
usually benign [3]. However, with the growth of
benign proliferative lesions of Brunner’s glands,
mucosal ulcers may develop, thereby leading to
the repair of gastric foveolar metaplasia with
papillary architecture and then malignant
transformation [22]. It has been reported that

A\ Adis



Adv Ther (2021) 38:2779-2794

2787

Fig. 3 Macroscopic and microscopic findings of Brunner’s
gland hamartoma. Case 1. A S55-year-old male patient
presented with abdominal discomfort and underwent
endoscopic examination showing a polyp in the duodenal
bulb. a Endoscopically resected specimen of about
1.5 x 0.8 x 0.7 cm in size. b Histological examination
revealing massive hyperplasia of Brunner’s glands with
focal dysplasia (hematoxylin and eosin, x 100). Case 2. A

60-year-old male patient presented with melena and
underwent endoscopic examination showing a polyp in
the duodenal bulb with bleeding. ¢ Endoscopically resected
specimen of about 3.5 x 2.0 X 1.0 cm in size. d Histo-
logical examination revealing massive hyperplasia of Brun-
ner’s glands mixed with smooth muscle and infiltrating
inflammatory cells (hematoxylin and eosin, x 100)
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Table 3 Different subtypes of duodenal polyposis and sporadic duodenal polyp

Subtypes Age of onset Common Endoscopic Histological Immunohistochemical
[references] (years) duodenal appearance characteristics markers
distribution
Brunner’s gland  50-70 Duodenal Pedunculated/sessile ~ Mixture of Brunner's MUC6 (+)
hamartoma bulb and polyp glands, ducts,
[2, 3,7, 26] descending smooth muscle,
fibrous tissue,
adipose tissue,
lymphocytes, etc.
Gastric NA Duodenal Isolated or multiple  Lesions consisting of B-catenin (+)
heterotopia bulb and submucosal masses  gastric glands
descendin covered by normal
[40. 41] 5 duodenal mucosa
Inflammatory 50-80 NA Isolated polyp with  Spindle-shaped cells ~ Vimentin (+), CD34
fibroid polyp smooth mucosa proliferation with (+)
[42] infiltration of
small blood vessels
and eosinophilic
inflammation
Lipoma 50-80 Duodenal Isolated/rarely Mature adipose CD34 (+)*, desmin
[43, 44] descending multiple, tissue arranged in (=), S100 protein
pedunculated/ lobules (=), STATG (—),
sessile, round/oval, SMA (-)
and soft mass with
normal surface
mucosa, which
may have areas of
erosion or
ulceration
Leiomyoma 60-80 NA Lobular mass with a  Mature smooth SMA (+), desmin (+),
[45, 46] boundary that is muscle cells with S100 (—), Ki-67 (—),
well-defined/ hyaline CD34 (—), HMB4
irregular/ degeneration, (—-)
interdigitating coagulative
with normal necrotic stroma,
smooth muscle and low mitotic
activity
Carcinoid No age Proximal Intraluminal Endocrine secretion  Serotonin (+), gastrin
[47, 48] predilection  duodenum polypoid/mural granules observed (+), somatostatin (+)
mass by a characteristic
silver affinity
Gastrointestinal ~ 50-65 Duodenal Smooth submucosal ~ Most are spindle cell CDI117 (4): 95.0%
stromal tumor descending mass with tumors with CD34 (4): 70.0%
[42, 49, 50] ulceration and palisade nuclei,

bleeding areas on
the surface

half are mixed with
skeinoid fibers, and
more than 20.0%
are accompanied
by hemangioma-
like vascular
proliferation
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Table 3 continued
Subtypes|references]
Age of onset Common Endoscopic  Histological Immunohistochemical
(years) duodenal appearance  characteristics markers
distribution
Lymphoma 50-60 Proximal Multiple small, Different histological CD20 (+)b, CDI10 (+),
[42, 51] duodenum rough polyps or patterns: diffuse Bcl-2 (+), BCL6 (+),
nodules large B cell, low Ki-67 index
mucosa-associated
lymphoid tissue,
mantle cell, and
Hodgkin’s and
follicular
lymphoma
Non-ampullary ~ 60-90 Distal Isolated sessile polyp  Mostly tubular crypts Cytokeratin 7 (+),
sporadic duodenum with cytokeratin 20 (4)
adenoma hyperchromatic,
enlarged, and
[42.52] pscucigostratiﬁed
nuclei
Familial 20-40 Duodenal Multiple flat polyps  Tubular or Cytokeratin 7 (+),
adenomatous descending tubulovillous cytokeratin 20 (+)
polyposis and crypts mixed with
horizontal, columnar
[52-54] peri- epithelial cells,
ampullary goblet cells, paneth
cells, and
endocrine cells,
accompanied by
enlarged and
elongated
hyperchromatic
nuclei
Peutz-Jeghers 10-30 NA Isolated/multiple Branched villous Serotonin (+)
syndrome polypoid lesions structures
[55-57] containing smooth
muscle core and
multiple types of
cells
Solitary Peutz-  NA NA Isolated, Branched villous Serotonin (+)
Jeghers polyp pedunculated/ structures

[56-58]

rarely sessile,
polypoid lesion

containing smooth
muscle core and
multiple types of
cells

NA not available

* The immunohistochemical marker we describe here is the histologic pattern of spindle cell/pleomorphic lipoma
® The immunohistochemical marker we describe here is the histologic pattern of follicular lymphoma
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2.1% of the 722 Brunner’'s gland hyperplasia
lesions evaluated had dysplasia and 0.3% inva-
sive carcinoma [22].

Histological characteristics of dysplasia often
include (1) crowded glands with slight distor-
tion of architecture; (2) atypia cells, expanded
and overlapping nuclei, and high mitotic
activity on cytology; and (3) sporadically posi-
tive p53, high expression level of Ki-67/MIB-1
[10, 65].

There are several signs warning a potential
malignant transformation of Brunner’s gland
hamartoma. First, the size of polypoid lesions
increases with a change in their morphology.
Itsuno et al. reported that the lesion of Brun-
ner’s gland hamartoma progressed from sessile
polypoid to fungating ulcerated tumor during a
3-year endoscopic follow-up, its size increased
from 1.4 x 1.0cm to 4.3 x 3.1 cm, and it was
finally diagnosed as adenocarcinoma [66]. Sec-
ond, the submucosal tumor-like lesion is
accompanied by a shallow central depression. A
retrospective analysis including 25 cases with
duodenal carcinoma arising from Brunner’s
glands found that 13 of them had submucosal
tumor-like lesions accompanied by a shallow
central depression [67].

TREATMENT AND PROGNOSIS

For asymptomatic patients with Brunner’s gland
hamartoma, conservative treatment of small
lesions is acceptable, while excision of large
lesions is recommended to prevent bleeding
and obstruction [68]. For symptomatic patients,
endoscopic or surgical resection should be
considered [13].

Endoscopic resection of Brunner’s gland
hamartoma has been increasingly employed [5].
Its technical success is related to the size, loca-
tion, and pedicle of the lesions [1]. Its advan-
tages include low invasiveness, high safety, low
cost, and short duration of hospitalization
[5, 29]. Endoscopic mucosal resection (EMR)
and endoscopic submucosal dissection (ESD) are
major endoscopic resection options for superfi-
cial non-ampullary duodenal epithelial tumors.
ESD can completely remove the lesions, but has
a higher risk of intraoperative and delayed

perforation than EMR [69]. Such a higher inci-
dence of delayed perforation after ESD may be
due to the large ulceration produced by ESD as
well as chemical stimulation of pancreatic juice
and bile [34, 69]. Over-the-scope clips [70] and
polyglycolic acid sheets combined with fibrin
glue [71] can prevent delayed perforation by
completely closing the mucosal defect.

Endoscopic resection of a giant peduncu-
lated Brunner’s gland hamartoma is often
challenging. Notably, the duodenal cavity is
narrow with poor visibility. Additionally, the
intestinal peristalsis can carry the mass to the
distal end [4]. Therefore, it has often been con-
sidered that the head of the tumor can be pulled
into the gastric antrum with a snare for further
resection [4]. If the tumor is too large to pass
through the pyloric ring, piecemeal EMR can be
selected [68]. If the specimen is inadvertently
lost to the distal duodenum, magnesium citrate
can contribute to its fast passage in the stool
before degradation [4].

Surgical resection, such as polypectomy,
wedge duodenal resection, and partial duo-
denectomy plus gastrectomy, is required for
complex lesions and large/sessile tumors [12].
Pancreaticoduodenectomy is usually considered
for giant hamartoma and diffuse nodular
hyperplasia lesions, which imitate the nature of
malignancy in the pancreatic-duodenal region
[27]. This consideration is potentially reason-
able, because the consequence of missing an
undiagnosed pancreatic cancer is much more
serious than the risk of radical surgery [1, 12].

The most common treatment option for
Brunner’s gland adenocarcinoma of the duode-
num is pancreaticoduodenectomy, followed by
partial duodenectomy plus gastrectomy, partial
duodenectomy, and endoscopic resection [72].
Recurrence is rare after endoscopic or surgical
treatment [3, 30].

CONCLUSIONS

Brunner’s gland hamartoma is an uncommon
benign tumor of the duodenum with non-
specific clinical manifestations. Its mechanisms
remain unclear, but may be related to high
gastric acid secretion, Hp infection, chronic
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pancreatitis, inflammatory stimulation, and
mucosal injury. Malignant transformation
should be cautiously evaluated by histology
combined with immunohistochemistry, espe-
cially if the size of lesion is increased and its
morphology is changed. A wait-and-see strategy
is employed in a majority of cases with Brun-
ner's gland hamartoma. If necessary, endo-
scopic and/or surgical resection is required. In
future, it is worthwhile to carry out experi-
mental studies to further explore the molecular
characteristics of Brunner’s gland hamartoma
and adenocarcinoma and to determine the
potential targets for chemoprevention and
regression of these lesions.
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