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Abstract
A 68-year-old Japanese male was shown to have a spherical semipedunculated duodenal submucosal tumor 

(SMT) with a small central depression. He was followed up under the tentative diagnosis of Brunner gland (BG) 
hyperplasia (BGH) by biopsy. The tumor was found to have turned inverted dome-shaped with a central depression 
occupying almost all the top of it 2 years later. The disrupted surface was uneven, more reddened and lobulated 
by groove-like excavations, in and around which the mucosal pattern was obscured and abnormal vessels were 
observed. The biopsied specimen was interpreted as BG adenoma (BGA). The tumor was endoscopically resected 
because of a risk of complicating malignancy, judged to be completely excised, and definitely diagnosed as BGA 
containing no malignancy by the intensive examinations. Though explicitly proves that, contrary to the reports so 
far, dramatic macroscopic metamorphosis of BGA does not necessarily herald malignant degeneration within but is 
apparently due to disequilibrated blood supply, the present case implicitly omens, rather than completely excludes, 
the future possibility of canceration in the lesion on the grounds of the neoplastic findings.
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Introduction
Though used to be arbitrarily called hamartoma, BG nodules 

greater than 5 mm in diameter are currently considered hyperplasia 
irrespective of the presence or absence of the admixing fat and bundles 
of smooth muscle [1-3]. It is only the nodules, whose epithelium is 
dysplastic, that deserve to be designated adenoma [1,3]. BGH is a rare 
lesion, which accounts for approximately 1% of the small bowel and 
5% of the duodenal tumors [4], but 2.1% of the lesion is composed in 
part of dysplastic glands [5], which should be classified as BGA. Both 
tumors are located in the duodenal bulb and descending part of the 
duodenum, measure 1-8 cm in diameter, generally occur in the middle-
aged patients and grossly appear pedunculated, semipedunculated, or 
sessile [2,5,6], while the latter also assumes a form of a flat elevation 
with a central depression [5]. 

The former shows no sex preponderance and causes gastrointestinal 
hemorrhage, obstructive symptoms, or no symptoms at all [2], whereas, 
in the latter, male predominates [5] but no exact data have been 
presented concerning the symptoms. Though canceration of them was 
once questioned [7], such very rare cases have been published [5,8-13] 
and a definite association was reported of macroscopic transformation 
of the latter in the natural history with development of malignancy 
[10,12]. This report presents a case of BGA, which showed dramatic 
macroscopic metamorphosis during a 2 year-period but was revealed 
to harbor no carcinoma.

Case Report
A 68-year-old diabetic Japanese male was incidentally shown to 

have a medium-sized smooth-surfaced semipedunculated globular 
tumor accompanied with the bridging folds on the lateral aspect of the 
inferior duodenal curvature by esophagogastroduodenoscpy (EGD). 
It was covered with the normal-appearing duodenal mucosa except a 
small central depression, which was slightly reddened, rather regularly 
finely granular-surfaced and flat except a shallow Y-shaped reddened 
cavity in the anal part (Figure 1). 

The biopsied specimen from the depression revealed the normal 
BGs covered with the regenerative mucosa, under which the muscularis 
mucosae was completely interrupted. His past and family histories were 
noncontributory except that he suffered from peptic ulcer at 50, when 

Figure 1: Endoscopic picture demonstrating a spherical semipedunculated 
SMT with a small central depression located opposite the inferior duodenal 
angle.
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vessels were observed (Figure 4). The other features of the tumor 
remained unchanged.

Helicobacter pylori (H. pylori) could not be eradicated. Laboratory 
data were unremarkable. He was to be followed up under the tentative 
diagnosis of BGH.

Though appeared neither enlarged nor diminished in volume, the 
tumor was shown to have the deeper central depression 3 months 
later. Biopsy demonstrated the cystically dilated BGs with papillary 
proliferation of the epithelium under the regenerative mucosa. He did 
not undergo endoscopy another 3 months later due to his incompliance 
and 1 year and 8 months had passed since the second EGD when he 
underwent the third. Though his general status was not changed at all 
then, the tumor showed dramatically different macroscopic features.

Though appeared neither increased nor decreased in horizontal 
size, it diminished in height by half. Completely losing the original 
upper half, it had turned from spherical to inverted dome-shaped with 
the rim at about the height of the equator of the original tumor with the 
central depression occupying almost all the top of the lesion except 
the edge (Figure 2). The tumor remained covered with the normal-
appearing duodenal mucosa, semipedunculated and accompanied 
with the bridging folds, however. The disrupted surface was uneven, 
more reddened and lobulated by the oral J-shaped and anal inverted 
V-shaped groove-like excavations, in and around which the mucosal 
pattern was obscured. Abnormal vessels were observed anal to the 
J-shaped excavation (Figure 3).

Biopsy demonstrated the densely packed, cystically dilated BGs 
directly under the regenerative mucosa, which were larger than usual 
and showed an acinar pattern. The nuclei were round and larger 
than usual. The glandular cells were cylindrical and the epithelium 
developed papillary infoldings. They were not stained with p53, only 
small portion of which was immunoreactive to Ki 67. Taken together, 
the lesion was diagnosed as BGA (Figure 4).

An imminent risk of complicating cancer got it treated with 
endoscopic mucosal resection (EMR) 2 months later, which, measuring 
17 × 12 × 10 mm in diameter with a 13 × 8 mm wide central depression, 
was judged to be completely excised (Figure 5). At that time the 
central depression got slightly deeper and the oral J-shaped groove-
like excavation extended anally to merge with the inverted V-shaped 
one, which had turned into a wide, deep serpentine cleft transversely 
traversing the almost entire surface of the center of the depression. 
Though became more distinct on the surface of the depression, the 
mucosal pattern was blurred on that of the cleft, where abnormal 

Figure 2: The SMT turned from spherical to inverted dome-shaped with a wide 
central depression in 23 months.

Figure 3: Abnormal vessels were observed anal to the J-shaped excavation.

Figure 4: The oral J-shaped excavation extended anally to merge with the 
inverted V-shaped one another 2 months later.

Figure 5: The tumor was treated with EMR.
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The resected specimen was revealed to be composed of nothing but 
BGs showing cystic dilatation with no components of the adipose tissue 
or bundles of smooth muscle at all. The glands situated at the deepest 
part showed expansive proliferation deeper and deeper, developing 
the inverted growth. No fibrous septa existed separating the lobules 
(Figure 6). The glandular epithelium demonstrated papillary infoldings 
with the round large nucleus having no conspicuous nuclear crowding 
with stratification, particularly in the central part of the lesion. The 
nuclear-cytoplasmic (N/C) ratio was larger than usual and mitosis was 
observed (Figure 7). 

Relatively larger proportion of the cells was Ki 67-positive in the 
superficial part but only few p53 positive cells were scattered. Though 
diffusely immunolabeled with MUC6 but not with MUC2 (Figure 8), 
the lesion, in contrast to the normal BG, also had the foci positive for 
MUC5AC not only in the superficial but in the deeper part (Figure 
9), where no regenerative impact extended, showing the character of 
a neoplasia. The epithelium showed positivity for PAS but not for AB, 
which was stained negative for pepsinogen1 and H+K+-ATPase. The 
dysplastic glands stained less positive for PAS than the surrounding 
hyperplastic, however (Figure 10). The tumor was differentiated from 

pyloric gland adenoma (PGA), definitely diagnosed as BGA, in which 
no malignancy was detected.

Figure 6: Light micrograph of the slightly magnified resected specimen 
showing the cystically dilated glands and the lack of the fibrous septa 
(H&E). The inverted growth of the deepest glands was observed.

Figure 7: Higher-power view of the resected specimen demonstrating 
papillary infoldings of the glandular epithelium with the round, enlarged 
nucleus having the larger N/C ratio. Mitosis was observed in the center of 
the picture (H&E).

Figure 8: The glandular epithelium was diffusely immunolabeled with 
MUC6.

Figure 9: The dysplastic epithelium also had the foci stained with MUC5AC 
in the deeper part.

Figure 10: The glandular epithelium stained positive for PAS but negative 
for AB (PAS/AB). The dysplastic glands were less reactive to PAS than the 
surrounding hyperplastic ones.
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Discussion
BGA is a rare disease entity of unknown etiology [5]. It appears 

pedunculated, semipedunculated, or sessile or assumes a form of a flat 
elevation with a central depression located in the duodenal bulb and 
descending part of the duodenum [5,6,14]. The term BGA has rather 
loosely been used. It is necessary to strictly discriminate from BGH, in 
which no neoplastic glands are detected irrespective of the presence or 
absence of the other normal tissues unusually admixed [2,3,5], the true 
adenoma, which is far less common [5], in order to delve into the true 
nature of the neoplastic lesion.

The present case was an asymptomatic semipedunculated lesion 
detected in the inferior duodenal curvature, diagnosed as perfectly 
authentic adenoma by intensive examinations. The lesion explicitly 
demonstrated not only the macroscopic but microscopic features of 
BGA: the reddened lobulated surface with the characteristic groove-
like excavations and abnormal vessels [6], papillary infoldings of the 
glandular epithelium, the enlarged round nucleus with an increased 
N/C ratio, and vanishment of the fibrous septa between the lobules 
[3,15]. The diagnosis was further substantiated by the positivity not 
only for MUC6 but MUC5AC. Though the positivity for the latter in 
the shallower part might be influenced by regenerative stimuli, that in 
the deeper part clearly indicated the feature of a neoplasia. 

Some authors insist that PGA is differentiated from BGs [16,17] 
or BGA [18] on the grounds that, while the former not only expresses 
MUC6 but MUC5AC, the latter group is stained negative for MUC5AC, 
but it is the neoplastic BGs that showed positivity for a foveolar mucin 
marker in the present case, which expressed neither pepsinogen1 nor 
H+K+-ATPase [3,19]. In addition, the present case was positive for PAS, 
differentiated from PGA [16,18]. The dysplastic glands were, however, 
less reactive to PAS than the surrounding hyperplastic ones, which 
suggests that the former fairly lost the feature of the original BG to 
acquire the neoplastic characteristics, such as positivity for MUC5AC.

BGH or BGA was once not believed to undergo malignant 
degeneration [7] but the cases complicated with malignancy have 
been reported [5,8-13]. Since macroscopic transformation of BGA 
in the natural history is considered indicating canceration within, it 
is proposed as the hallmark of malignant degeneration advocating 
endoscopic or surgical intervention [10,12]. The present case was, 
however, proven to be an exception to this law.

Dramatic macroscopic metamorphosis was observed in the 
present case from a spherical to hemispherical form with the total 
disappearance of the upper half, which urged the intervention. Biopsy, 
though sustained the diagnosis of adenoma, did not explicitly indicate 
the presence of malignancy in no uncertain terms. The macroscopic 
transformation could be explained by autolysis of malignancy supposed 
to be situated only in the upper half. Since even the traces of carcinoma 
were not detected in the biopsied or resected specimen, however, it was 
not regarded as the culprit in the transformation. 

The upper half might be corroded by gastric acid as in a case of 
MEN1-associated duodenal gastrinoma contained in the densely 
packed conglomerated hyperplastic BGs [15] because the patient had 
the previous history of peptic ulcer and was still infected with H. pylori 
despite the prior attempt to eradicate the bacterium. It is, however, 
hardly conceivable that the acid did corrode only the SMT in the 
inferior duodenal curvature but spared the most vulnerable portion of 
the duodenum, the bulb. Therefore, peptic ulcer was not considered 
responsible for effacement of the upper half of the original tumor.

Total loss of the upper half could be caused by autolysis due to the 

activated substance secreted by the gland itself. The possibility that 
pepsin or hydrochloric acid digested the part was completely ruled out 
by the negative expression of the proenzyme or the enzyme activating 
the proton pump in the resected specimen. 

The mechanical stress of the ingested material is not considered to 
be the cause of the central depression because its maximal effect should 
be exerted on the oral wall of the SMT but not on the summit.

In the resected specimen the deeper the BGs were situated, 
the larger they expanded. The deepest glands were seen to have 
expansively proliferated deeper and deeper, exhibiting the inverted 
growth: the deeper, larger glands appeared to have deprived the more 
superficially situated ones of sufficient blood supply. Such an ischemic 
insult could devastate most easily the farthest point from the trunk of 
the arteries in the duodenum, the summit of the tumor, and could be 
conducive to destruction of the shallower glands including the more 
superficially existing structures, which resulted in formation of a 
wider central depression and deeper excavations. The surface of the 
depression was afterwards covered with the regenerative epithelium, 
which demonstrated distinct mucosal pattern.

It is not autodegradation of malignancy that engendered disruption 
of the superficial structures resulting in a dramatic change of the 
macroscopic configuration but it is considered due to inequality in 
blood supply leading to hypoxemia in the superficial structures, which 
might be further aggravated by biopsy in the present case. It is not 
hard to imagine that the following situation occurs in BGA during a 
natural history: for whosoever hath, to him shall be given, and he shall 
have more abundance: but whosoever hath not, from him shall be taken 
away even that he hath [20]. 

Conclusion
The present case explicitly indicates that, contrary to the reports so 

far, dramatic macroscopic transformation of BGA in a natural history 
does not necessarily proclaim the occurrence of carcinoma within but 
that such a phenomenon is considered rather due to shortage of blood 
supply engendered by advanced inverted growth of the adenoma. It 
does not, however, rule out the possible malignant degeneration of 
BGA. Rather the dysplastic glands described above, which have so 
proliferated invertedly to induce macroscopic transformation of the 
tumor in toto due to inequality in blood supply, sufficiently substantiate 
potential canceration in the lesion.
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