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Abstract

A 66-year-old Japanese male was shown to have severe ulcers with hypergastrinemia in the stomach through
proximal horizontal part of the duodenum, who complained of dysphagia and vomiting. He suffered from gastric ulcer
at 63, proven to have undergone parathyroidectomy for hyperparathyroidism at his 5th decade. Though had no
definitely enlarged pituitary detectable by computed tomography (CT), he had slight defects in the visual field and
hyperprolactinemia. A diagnosis of MEN1 was entertained. Follow up EGD revealed 5 small sessile submucosal
tumors (SMTs) with a central depression or erosion in the duodenal bulb through descending part of the duodenum,
which had been obscured beneath ulcers. Demonstrated in the regenerative mucosa by their biopsy were clusters of
small tumor cells, which, though considered the tips of neuroendocrine (NE) tumor (NET) lying in the deeper layer,
were not large enough to be proven so by immunostaining with the markers in the serial sections, and diffuse
hyperplasia of synaptophysin-, chromogranin A- and gastrin-positive NE cells in Brunner glands (BGs), the
preneoplastic lesion characteristic of MEN1-associated duodenal gastrinoma, supporting the diagnosis, which was
firmly guaranteed by positively elevated glucagon-provoked plasma gastrin. Subtotal stomach-preserving
pancreaticoduodenectomy (SSPPD) established the final diagnosis of duodenal gastrinomas graded G1 associated
with MEN1, which were shown to be tightly contained in the densely conglomerated hyperplastic BGs. No
metastases were detected. This is the first case in the world, in which all the three characteristics of MEN1-
associated duodenal gastrinoma were demonstrated by EGD. Difficulty in endoscopically detecting the NET lies in
the fact that, in addition to its smallness and deep localization, it might be buried under peptic ulcer at a certain
stage of the natural history and that an attempt to biopsy it is hampered by the densely conglomerated barrier of the
hyperplastic BGs in some cases.
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Introduction
MEN1 is a rare, autosomal dominant, hereditary cancer syndrome

producing various sets of tumors [1], a practical definition of which is
a case with at least two of the three main related endocrine, pituitary,
parathyroid and enteropancreatic, tumors [2]. Development of the
second commonest tumor in the last category [1] leads to excessively
increased gastrin secretion, engendering ZES. Duodenal gastrinoma
occurring in about half the cases of the sporadic ZES [3] is hardly
localized preoperatively by any diagnostic modalities [3-5] and rarely
diagnosed endoscopically [6]. Though almost exclusively presents itself
in the duodenum, which should be the first site to be examined for the
NET, the MEN1-associated counterpart is no less hardly localized even
by the newly developed modalities [3,4] and still less commonly
detected by EGD [7].

This report presents a case of MEN1-associated duodenal
gastrinoma detected by EGD and definitely diagnosed before the
operation, which was buried under peptic ulcer.

Case Report

A 66-year-old Japanese male mechanic presented with a 2-day
history of dysphagia and vomiting. The abdomen was slightly
protruding but there was no organomegaly. EGD demonstrated severe
ulcers mostly covered with hematin in the stomach through the
proximal horizontal part of the duodenum (Figures 1-3). The rugae of
the greater curvature of the gastric body were not coarse. The papilla of
Vater looked normal. The Helicobacter pylori-positive stomach and
duodenum were so severely ulcerated with the evidence of recent
hemorrhage that biopsy was withheld lest the procedure induce further
bleeding. Though not taking nonsteroidal anti-inflammatory drugs
(NSAIDs) or any drugs at the time of this episode, which might
influence gastrin secretion, he had hypergastrinemia (680 pg/ml,
normal <200 pg/ml). He was suspected of having ZES.
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Figure 1: Endoscopic picture showing multiple ulcers with or
without hematin in the duodenal bulb to proximal descending part
of the duodenum.

Figure 2: Multiple severe hematin-covered ulcers in the proximal to
mid descending part of the duodenum.

Figure 3: A deep ulcer and shallow ones on the posteromedial wall
of the mid descending part of the duodenum.

He had a long, broadened U-shaped operative wound in the
anterior neck and small ones on the ventral surface of the left forearm,
which, though he stubbornly insisted of having been thyroidectomized,
were proven to be the evidences of parathyroidectomy for

hyperparathyroidism (Figure 4) and autotransplantation of the glands
he underwent at his 5th decade by referring to his former
endocrinologist. Serum calcium and intact parathyroid hormone
(PTH) were at the upper normal limit. Despite his congenital anomaly
of the pelvis, his other past and family histories were noncontributory
except that he suffered from gastric ulcer at the age of 63. Though had
no definitely enlarged pituitary detectable by CT, he had slight defects
in the right lower temporal and left upper nasal visual fields and
moderate hyperprolactinemia (51.20 ng/ml, normal 3.58-12.78 ng/ml).
A diagnosis of MEN1 was entertained.

Figure 4: Light micrograph of the resected parathyroid gland
demonstrating adenoma (H&E,original magnification X20).

Follow up EGD after healing of duodenal ulcers showed a total of 5
small smooth-surfaced sessile SMTs covered with the normal-
appearing duodenal mucosa with a central depression or erosion on
the posteromedial wall of the duodenal bulb through descending part
of the duodenum (Figures 5-7), which, having escaped detection under
severe ulceration, could not be proven present by endoscopic
ultrasonography (EUS). Gastric ulcers were very much decreased in
size or turned into scars, biopsy of which showed no malignancy. A
specimen biopsied from the larger SMT in Figure 5 showed tiny
clusters of small tumor cells, which, though considered to be the tips of
NET lying in the deeper layer, were not large enough to be proven so
by immunostainig with the markers in the serial sections (Figure 8)
and another specimen obtained from the edge of the SMT in Figure 7
was interpreted as diffuse hyperplasia of NE cells in BGs, which was
positive for synaptophysin, chromogranin A and gastrin but negative
for insulin, glucagon, cluster designation antigen 56 (CD56) or thyroid
transcription factor 1 (TTF1) (Figure 9), the characteristic
preneoplastic lesion observed only in a case of MEN1-associated
duodenal gastrinoma [8]. Both findings were detected in the
inflammatory slightly hyperplastic regenerative mucosa, indicating
that these lesions had been buried under peptic ulcers, and, though not
the definitive evidences, strongly supported the diagnosis of duodenal
gastrinoma associated with MEN1.

Plasma gastrin was elevated to 761 pg/ml from 524 pg/ml 5 minutes
after intravenous administration of 20 μg/kg of glucagon, showing
increment of greater than both 200 pg/ml and 35% from the basal
value, which satisfied the positive diagnostic criteria of gastrinoma [9].
The diagnosis of MEN1, multiple duodenal gastrinomas with probable
pituitary prolactinoma developed 20 years preceded by
hyperparathyroidism, was firmly vindicated.
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Figure 5: Endoscopic photograph demonstrating a tiny sessile
smooth-surfaced SMT with a central depression and a larger,
similar one on the posteromedial wall of the duodenal bulb and
proximal descending part of the duodenum, respectively, which
were considered having been buried under ulcers in Figure 1.
Clusters of tumor cells were detected by biopsy from the latter.

Figure 6: Two small sessile smooth-surfaced SMTs with a central
depression seen in the left upper corner and in the center on the
posteromedial wall of the proximal to mid descending part of the
duodenum, which appeared to have been scraped by ulcers in
Figure 2.

Figure 7: Small sessile smooth-surfaced SMT with a central erosion
on the posteromedial wall of the mid descending part of the
duodenum having been obscured beneath the deep ulcer in Figure
3, which was shown to contain in the edge what was regarded as
precursor lesions of NET by biopsy.

Figure 8: Light micrograph of the biopsy from the SMT in Figure 5
demonstrating what was interpreted as the tips of NET (H&E,
original magnification X40).

Figure 9: Light microscopic view of the specimen biopsied from the
edge of the SMT in Figure 7 showing diffuse hyperplasia of NE cells
immunoreactive to gastrin (original magnification X10).

Figure 10: Light micrograph of the surgically resected duodenum
correspondent to the SMT in Figure 7 demonstrating NET graded
G1 immunostained with gastrin measuring 2.5 mm in diameter
contained in the densely aggregated BGs (original magnification
X4).
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EUS and CT showed a cystic lesion in the pancreatic body, which
was revealed to be NET non-immunoreactive to any hormones by
EUS-fine needle aspiration biopsy (FNA). SSPPD, during which the
duodenal NETs were not palpable by the surgeons from the serosal
surface, resulted in the final diagnosis of multiple duodenal
gastrinomas graded G1, which, including the largest measuring 2.5
mm in diameter, were shown to be embedded in the densely
conglomerated hyperplastic BGs (Figure 10), and nonfunctioning
pancreatic NET graded G1 associated with MEN1. No metastases were
detected.

Though kept a fair post-operative course, he died apparently from
non-occlusive mesenteric ischemia before having the pituitary closely
examined.

Discussion
MEN1 is a rare, autosomal dominant, hereditary cancer syndrome

developing enteropancreatic tumors, gastrinoma included, in 56% of
the afflicted individuals [10], which accounts for 22% of all the ZES [3].
Though almost exclusively originates in the duodenum in MEN1,
which should be the first site to be examined for the NET [7],
gasrinoma has hardly been localized in the organ preoperatively even
by the newly developed diagnostic modalities [3,4] and extremely
rarely detected by EGD [7].

The endoscopic feature of duodenal gastrinoma, whether in the
sporadic ZES or associated with MEN1, used to be reported to be an
SMT covered with the normal-appearing overlying mucosa measuring
from 0.3 cm to 1.5 cm in diameter with a central depression [6,11,12],
as in the present case. But a case of the sporadic duodenal gasrinoma
was also reported [13], which was shown to be a small SMT without a
central depression by the endoscopic picture. The lesions reported, so
far, are all solitary and no reports have been published, in which
gastrinoma was explicitly recognized by EGD as multiple SMTs in the
duodenum containing gastrin-positive NET in the deeper layer of the
epithelium. The multiplicity of the lesion is definitely due to the fact
that the present case was not afflicted with the sporadic ZES but
MEN1, because duodenal gastrinoma associated with the latter is
considered arising from multiple proliferative gastrin cell changes (8),
each of which shows a distinct pattern of allelic deletion of the MEN1
gene, endorsing the concept that each MEN1-associated gastrinoma
originates from an independent cell clone [14]. This is the first case in
the world, in which all the three characteristics of MEN1-associated
duodenal gastrinoma, smallness, deep localization, and multicentricity,
underlined in the resected specimens [7] were demonstrated by EGD,
the diagnosis of which was pathologically proven accurate.

It could be safely stated that the presence of multiple small sessile
SMTs with a central depression or erosion in the duodenum of a
patient with peptic ulcer is a finding highly suggestive of MEN1-
associated gastrinoma. In the present case, such a finding was
completely obscured by the presence of severe gastroduodenal ulcers
and it was not until the duodenal ulcers were healed when the
duodenal SMTs were distinctly detected. It is certain that the
gastrinoma-containing SMTs had been eroded by the severe duodenal
ulcers in this case, which rendered them undetectable, and that, as the
ulcers were healed, they recovered their size to some extent. Each SMT
in Figures 4 and 5 appeared to have been scraped by the ulcers in
Figures 1 and 2, respectively, and the one in Figure 7 had also been
buried under the deep lesion in Figure 3. Such an opinion was
validated by the findings that hyperplasia of gastrin-producing NE

cells and the clusters of tumor cells were detected in the regenerative
mucosa by biopsy, which indicate that they had been buried under
ulcers. In addition, a case of the sporadic ZES was reported with
conclusive biochemical and clinical evidence of duodenal gastrinoma
complicated with multiple duodenal ulcers including perforating one,
in the surgically resected specimen of which no tumors were detected
[15]. It is probable that gastrinoma was completely eradicated by one of
the ulcers, particularly the perforating one, though the authors
contended that it had been overlooked by the pathologists.

If SMTs with a central depression or erosion are detected in the
duodenum of a patient with peptic ulcer possessing a background
predisposing him to MEN1 even without prominent hypergastrinemia
during a course of the disease, it is necessary, in order to establish
diagnosis, to execute prudent biopsy from the lesions in the light of
tiny NET in the rather deeper layer of the epithelium [7] probably
contained in a densely packed mass of the hyperplastic BGs [8], which
constitute the firmly embedding outer shell in the SMT far larger than
the core, gastrinoma per se: the largest NET in the present case
accounted for only 1/8 of the total volume of the SMT. The present
gastrinoma was considered derived from BGs but not from the crypts
[8].

In conclusion, this is the first case in the world, in which all the
three characteristics of MEN1-associated duodenal gastrinoma were
exquisitely demonstrated by EGD. The reason the NET is extremely
hardly endoscopically detectable is not only due to its small size and
deep localization alone but also due to the fact that it might be buried
under peptic ulcer at a certain stage of the natural history, as depressed
typed early gastric cancer is often alleged to be in the so-called
malignant cycle, and that an attempt to biopsy the NET is hampered by
the densely conglomerated barrier of the hyperplastic BGs in some
cases.
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