
M neuropathy and retinopathy. He had been a chronic
smoker for 15 years.  After the transplant he developed
acute tubular necrosis with delayed graft function. He
was on cyclosporine, prednisolone and mycophenolate
mofetil as immunosuppressive drugs besides
antihypertensives, H2 receptor blocker, vitamin D,
calcium carbonate, ferrous sulphate, erythropoietin,
and insulin. He recovered from the graft dysfunction
with blood urea of 15.1 mmol/L (NR 3.0-7.8 mmol/L),
serum creatinine of 123 umol/L (NR 60-142 umol/L).
In December 2001 he was admitted for evaluation of
renal dysfunction and anemia. He had no fever,
dysuria, abdominal pain, hematemesis or melena.
Physical examination showed a normotensive
individual with pallor and mild pedal edema. There
was tenderness in the graft region. Ultrasonography of
the graft showed hydronephrosis. The laboratory
investigations were as follows: hemoglobin (Hb) 5.9
g/dL with low red cell indices, blood urea 20.8
mmol/L, serum creatinine 197 µmol/L, and normal
levels of vitamin B12 and folate. Percutaneous
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ABSTRACT

uch of the confusion observed in the pathology of
Brunner’s gland (BG) lesions relates to the

attempts to separate the term hyperplasia from the
closely associated adenomas and hamartomas
(Brunneroma) of these glands as well as the etiology of
each of these conditions.1-5  We believe that the terms
adenoma and hamartomas represent 2 different
pathological expression of hyperplasia.  We report 3
patients of Brunner’s gland hyperplasia (BGH)
diagnosed at Salmaniya Medical Complex, Bahrain
between 2001-2002.  Two patients were presented with
melena and the third with perforated prepyloric ulcer.
We have reviewed the recent literature pertinent to the
anatomy and pathophysiology of the BG to support our
hypothesis. Clinical presentation, diagnosis and
treatment of BG lesions will also be reviewed.

Case Reports. Patient One. A 56-year-old
man with end-stage renal failure due to diabetic
nephropathy underwent cadaver renal transplantation
in July 2001. He also had hypertension and diabetic
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The terms Brunner’s gland adenoma and hamartoma are 2 pathological expressions of hyperplasia of these glands. We report
3 patients and review the recent literature to support our hypothesis of common pathology. Awareness of the existence and
character of Brunner’s gland lesions will increase the possibility of their accurate diagnosis.  
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nephrostomy drained large amount of urine. There was
steady fall in the urea and creatinine levels but no
improvement in Hb readings. Stools for occult blood
was positive on three successive days. Endoscopy
showed gastric antral erosions and a large polyp >2 cm
in the second part of the duodenum. After packed red
blood cells transfusion, which raised the Hb level to
9.0 g/L, an endoscopic polypectomy was performed.
Histology of the polyp showed Brunner’s gland
hyperplasia. Following the procedure he had no further
drop in Hb level, which remained above 10.0 g/L.  His
stools occult blood remained negative.

Patient 2. An 81-year-old Bahraini diabetic man
on insulin therapy was admitted on November 2001
with intertrochanteric fracture of left femur for which
he had a dynamic hip screw placement. In the same
month following surgery, he developed thrombosis of
left femoral vein for which he received oral
anticoagulant therapy. Following this, he developed
rectal bleeding and colonoscopy showed superficial
rectal erosions. There were no masses and no biopsy
taken as he had abnormal coagulation profile due to
anticoagulant therapy. He was given 4 units of packed
red blood cells transfusion for restitution of Hb due to
blood loss. Subsequently, the anticoagulant was
withdrawn and inferior vena cava filter was placed to
prevent pulmonary embolism. He was readmitted on
January 2002 with history of right lower limb edema
and oliguria of one day duration. There was no fever,
vomiting, diarrhea, dysuria or hematuria. Physical
examination showed afebrile, conscious, moderately
dehydrated patient with no dyspnea. There was mild
swelling of the left lower limb and gross swelling of
the right lower limb. The rest of physical examination
was unremarkable. On Doppler ultrasonography, the
cause of the right limb swelling was found to be a new
venous thrombus. The Hb level was 10.5 gm/dl with
normal total and differential white cell counts. The
platelet count, bleeding time and activated partial
thromboplastin time and iron studies were within
normal limits. Blood urea was 14.8 mmol/L and serum
creatinine was 172 µmol/L. Following hydration, the
serum creatinine dropped to 18 µmol/L. Urine
examination showed many red and white blood cells.
While in the hospital he developed melena. His Hb
dropped to 7.7 gm/L and the stool examination for
occult blood was positive. Upper gastrointestinal
endoscopy showed sliding hiatus hernia with
ulcerations in the middle and lower esophagus and a
polyp in the first part of duodenum measuring 1.5 cm
in diameter with a small stalk. Clinical diagnosis of
Grade III esophagitis and a Brunner’s gland adenoma
of the duodenum were made. He was given ranitidine
and antacids, and after correcting the anemia with
packed red cell transfusion, endoscopic polypectomy
was carried out. The lesion was removed in 2 pieces
and the histopathological examination confirmed the
clinical diagnosis of BGH with surface erosion and no

atypia (Figure 1). There was no recurrence of melena
and Hb rose to 10 gm/dl.

Patient 3. A 57-year-old Bahrain male presented
to the emergency room on November 2002 with
history of abdominal pain of 3 days duration. He was
in shock with acute abdomen and was diagnosed with
a perforated viscus. He is a known case of chronic
obstructive pulmonary disease and peripheral arterial
disease with no history of peptic ulcer disease. The
patient underwent laparotomy and was found to have a
perforated prepyloric ulcer. Resection and anastomosis
was carried out and a biopsy was taken from the ulcer.
The histological section showed BGH and features of
perforated prepyloric ulcer. During the postoperative
period the patient went into septic shock and
developed coma, acute respiratory distress syndrome,
toxic myocarditis and acute renal tubular necrosis,
which necessitated daily dialysis. He underwent
tracheostomy for the respiratory difficulty and was put
on controlled mechanical ventilation. Neurological
assessment confirmed multiple lacunar brain infarcts,
which were responsible for the comatose state of the
patient. One month after admission and while in the
hospital he developed gangrene of the right lower leg.
Arterial Doppler studies revealed complete absence of
blood flow in the popliteal arteries of both limb and the
vessels distal to this. There were also atheromatous
plaques in both femoral arteries. On January 2003 he
underwent amputation of the right lower limb. At
present, the patient is on controlled ventilation and
daily dialysis. 

Discussion. Brunner’s gland is found exclusively
between the pyloric ring and the papilla of Vater and
rarely extends to the proximal jejunum.4,6,7 They
secrete alkaline fluid composed of viscous mucin,
whose main function is to protect the duodenal
epithelium against the damaging effect of the gastric
acid chyme.2,5,8,9 The glands make up to 55% of the

Figure 1 - Micrograph shows lobular proliferation of hyperplastic
Brunner’s glands and patchy stromal congestion.
(Hematoxylin & Eosin x 100).
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total area of the duodenum in infants but fall to 35% in
persons >50-year-old.8  The reason for this involutional
change is not known. The pathogenesis of BGH and its
different expressions is not clearly understood but may
be related to the excessive local irritation from the
acidic gastric chyme, vagal stimuli, or from antral
hormones not fully identified.6,9,10  Changes in the tone
of lower esophageal sphincter and gastric emptying
have also been implicated.11  For these reasons, BGH
occurred frequently in conditions associated with
gastric hyperacidity and changes in gastric emptying
such as esophagitis, hiatus hernia, gastritis, peptic
ulcer, chronic pancreatitis, and renal insufficiency.2,11

Accordingly in the early stages when the pathology
involves only a lobule of BG the lesion is small and
may be focal, localized, solitary, nodular and sessile.
Such small lesions <1 cm in diameter are
asymptomatic. But in response to persistent gastric
stimuli the lesion enlarges and involves more lobules.
It becomes multifocal, multinodular, polypoid,
pedunculated and prolapse into the duodenal
lumen.3,5,12,13 These lesions are more than 1 cm in
diameter and produce a variety of symptoms.7,14-19

Hyperplasia of the entire BG lobules will lead to the
formation of diffuse and annular lesion infiltrating into
the wall and circumference of the duodenum.19-21 It is
worth noting that the confusing reports describing the
gross morphology of the BG lesions as focal,
multifocal, circumscribed nodular, multinodular,
diffuse nodular, and circumferential represent the
various stages of the development of
BGH.3,5,6,11-13,15,18,19,21  It has been suggested that BG
lesions <1 cm represent hyperplasia, whereas those >1
cm are called adenomas, or a hamartomas if these
contain stromal elements.7,12,16,18 However, this
categorization is not satisfactory since it applies to size
rather than histological behavior. On the other hand,
changes in size indicate progression of hyperplasia and
do not imply neoplasia. Furthermore, an adenoma of
any organ is made up of glandular structure lined by
neoplastic cells, which stand in sharp distinction from
normal glands. But in the case of BGH the lesion is
made up of nodular proliferation of histologically
normal branched acinotubular submucosal mucus
secreting glands. In contrast to adenoma, BGH shows
no atypia, pleomorphism, mitosis or even dysplastic
changes to indicate its neoplastic nature. If BGH
lesions were neoplastic (namely adenomas) then
malignant transformation would have been very
common occurrence since it is natural to assume that
the long standing effect of gastric stimuli on these
glands will not only lead to severe hyperplasia and
dysplasia but also to oncogenesis noting that
conditions associated with gastric hyperacidity are
common worldwide.  However, this is not the case
since duodenal carcinomas are rare and the reported
cases are probably primary duodenal adenocarcinoma
or carcinoma arising from the BG rather than
malignant transformation of BG adenoma.16,22

Brunner’s gland hyperplasia nodules with true
neoplasm are also rare. Fujimaki et al17 demonstrated a
focus of p53 positive atypical glands, which resembled
the excretory ducts rather than the acinar cells of the
glands indicating that some lesions may be neoplastic.
But this finding needs to be substantiated since ductal
element may be a primary BG lesion rather than
secondary to gastric stimuli.  An associated
microcarcinoid is probably the only report associated
with a true neoplasm.23  But again, these are incidental
findings of associated neoplastic foci unrelated to
pathology of BG.

By definition, hamartoma is a localized disordered
differentiation of tissues during embryonic
development resulting in the formation of disorganized
caricature of normal tissue. The suggestion that BGH
is a hamartoma with predominance of BG elements is
based on the observation that it contains stromal
elements namely smooth muscle and adipose tissue
and that it occurs in a region where hamartomas are
common.1,3-5,12,18  We believe that lesion is not a
hamartoma and we put forward the following
arguments: 1. The presence of stromal elements within
the BG nodules does not support their hamartomatous
etiology since these structures are normal histologic
components of the duodenal wall.  It is expected that
as the hyperplastic lobules enlarge, they disrupt and
proliferate in between the muscle fibres and the serosal
fat of the duodenum and thus appear in histology
sections leading to misinterpretation of hamartoma.
Nowhere in the literature are reports of other
differentiated tissue elements found within the BGH
nodules to qualify the terminology of hamartoma. 2.
Bastounis et al5 have shown that continuity exist
between the BGH nodules and adjacent normal BG
pointing out that lesion is a nodular hyperplasia.  3. It
has been reported that the size of BG ‘hamartomatous
polyps’ regresses when antacid and antisecretory drugs
were given.10 This means that the lesion is neither
neoplastic nor hamartomatous but a hyperplastic
condition in response to gastric hyperacidity and
changes in gastric emptying.  4. If the BGH lesions are
truly hamartomatous, then they should clinically
present at an earlier life and not around the average age
of 57.1-year-old.13,16,20   5. The occurrence of BGH can
be anywhere within the normal anatomic location of
the BG.  Why should a hamartoma become restricted
to this region and occur only in conditions associated
with gastric hyperacidity and changes in gastric
emptying? 6. If hamartoma is to be considered, then
the polypoid duodenal lesion may be part of other
intestinal pathology such as Peutz-Jeghers syndrome
and Juvenile Polyposis syndrome. But even in such
cases the histological appearances of these lesion are
different.  The incidence of BG lesions received
conflicting results in the literature because of the
confusion related to the terminology used to describe
these lesions, small number of patients or specimens
studied, inconsistencies in the analysis of results,
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inclusion of non-BG intestinal conditions in some
reports, and differences in the correlation between
morphological, endoscopic and radiologic
findings.1-5,7,13,16,20,24,25 To demonstrate this confusing
incidence it is worth noting that benign duodenal
neoplasms were found to account for 0.008% of
surgical and autopsy tumor specimens and that 10.9%
of all these neoplasms are BGH.20,24,25  Brunner’s gland
hyperplasia lesions also account for 6.9% of all
duodenal inflammatory, hyperplastic and neoplastic
polypoid lesions.20  However, the true incidence of
BGH is unknown since only symptomatic lesions are
investigated and reported. Awareness of the existence
of BG lesions will increase the possibility of accurate
diagnosis.   Brunner’s gland hyperplasia is seen more
in males than females and in all age groups from 13-86
years with most of the patients in their fourth to sixth
decade of life and with an average age of 57.1
years.13,16,20 All the patients in this study were males
>56 years. This pattern corresponds with higher
incidence of gastric hyperacidity associated conditions
thus pointing to the relationship between these
conditions and the pathogenesis of BGH.

Brunner’s gland hyperplasia lesions, similar to any
other duodenal bulb lesions, will only become
clinically relevant when they attain a critical size to
either erode into the duodenum mucosa causing
bleeding or infiltrate the circumference of the duodenal
wall leading to gastric outlet obstruction.7,9,14-19

Accordingly, the symptomatology is non-specific and
the lesions may erroneously be diagnosed as
malignant.6,9 The presentation varies from
asymptomatic to abdominal pain, vomiting, nausea,
dyspepsia, weight loss and gastrointestinal hemorrhage
presenting as melena, hematemesis or even severe
anemia leading to cardiac failure.7,14,18,19,26  However,
not all large BGH lesions are obstructive and the first
clinical sign is bleeding.14  The melena in the case 2 of
the present report may have been present before the
endoscopic diagnosis of BGH but became clinically
noticeable as a complication of the anticoagulant
therapy prescribed for his DVT. He also had hiatus
hernia, gastro-esophageal reflux and ulcerative
esophagitis indicating the role of lower esophageal
sphincter and changes in gastric emptying in the
pathogenesis of BGH.11  Uncommon clinical
manifestations of duodenal bulb lesions include
abdominal mass, pancreatitis, biliary obstruction,
duodenojejunal intussusception and so forth.18,27,28

The diagnosis of BGH lesions is made by endoscopy
which, not only provides a chance for biopsy taking
and total excision, but also the discovery of any
associated pathology.3,12,16 Endoscopic ultrasound is
also useful to detect mucosal involvement and help to
differentiate between intraluminal and extraluminal
growth.7,18 The results of these diagnostic modalities
should be correlated with clinical and histopathological
findings.3  The differential diagnosis of BGH lesions
include other duodenal bulb lesions such as adenoma

and carcinoma of the superficial duodenal mucosal
glands, periampullary tumors, neuroendocrine tumors,
leiomyoma, neurogenic tumors, myoepithelial
hamartomas, aberrant pancreatic tissue, heterogenic
gastric mucosa, regenerative duodenal mucosa,
prolapsed pyloric mucosa, antegrade intussusception of
pedunculated antral polyps, duodenitis, hyperplastic
polyps, mucosal polyps of Peutz-Jeghers syndrome,
Juvenile Polyposis syndrome, lymphadenopathy, and
so forth.3,7,16,25  The exact categorization of any of these
conditions can only be made after examination of
endoscopic biopsy. Furthermore, because of the
association of extra-duodenal intestinal lesions of some
of these conditions, a "top-and-tail" endoscopy should
be performed. The treatment of small BGH lesions is
by endoscopic excision as carried out in 2 cases of the
present report.3,6,7,9,12,14  Large lesions inaccessible to the
endoscopic snare, can be excised by laparoscopy.29

But larger obstructive or bleeding lesions require open
surgical resection.5,7,9,14,15 Postoperative regimen of
antacids and H2 antagonists is recommended.9,10

Furthermore, since the BG lesion may be associated
with other lower esophageal and gastric pathology,
attention to treat these conditions must also be
addressed.
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