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Abstract

metastasis.

is< 1 cmand has a low Ki-67 index on biopsy.

Background: Although duodenal neuroendocrine neoplasms (DUNENSs) usually have indolent phenotypes, some
DUNENs exhibit aggressive clinical manifestations. Tumor size > 1 ¢cm, lymph node metastasis, and high grade have
been associated with poor prognosis. However, preoperative risk evaluation is often difficult, because Ki-67 index on
biopsy is frequently underestimated due to the intratumor heterogeneity. Here, we present a case of a subcentimeter
DuUNEN with a low Ki-67 index on endoscopic biopsy, who developed lymph node metastasis and high-grade liver

Case presentation: The patient was a 52-year-old female who presented an epigastric pain. Esophagogastroduo-
denoscopy revealed a duodenal submucosal lesion with a size of 8 mm. The endoscopic biopsy showed DuNEN with
a Ki-67 index of 3.3% (G2 categorized by the World Health Organization 2019 classification). We performed an open
partial duodenectomy with adjacent lymph node dissection. Pathological examination of the resected specimens
revealed a Ki-67 index of 13.5% (G2) in the “hot spot”and lymph node metastasis. A hepatic low-density area detected
on preoperative contrast-enhanced computed tomography appeared to be a liver metastasis on postoperative
gadoxetic acid-enhanced magnetic resonance imaging. Subsequently, we performed a laparoscopic partial hepatec-
tomy. Pathological examination of the liver specimen showed a metastatic neuroendocrine tumor with a Ki-67 index
of 27.5% (NET-G3). The patient has been alive for 14 months since the hepatectomy.

Conclusions: This case shows the possibility of high malignant potential of DUNEN even if the primary lesion
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Background

Neuroendocrine neoplasm (NEN) is a rare disease with
an age-adjusted annual incidence of 6.98 per 100,000
population in the United States [1]. Duodenal NEN
(DuNEN) accounts for 2.8% of NENs [2]. Although
DuNENSs usually have indolent phenotypes, some clin-
icopathological features, including tumor size>1 cm,
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lymph node metastasis, and high grade, have been asso-
ciated with poor prognosis [3, 4]. However, preoperative
risk evaluation is often difficult, because Ki-67 index on
biopsy of NENSs is frequently underestimated due to the
intratumor heterogeneity [5, 6]. Here, we present a case
of a subcentimeter DuNEN with a low Ki-67 index on
endoscopic biopsy, who developed lymph node metasta-
sis and high-grade liver metastasis.
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Case presentation

The patient was a 52-year-old female who presented an
epigastric pain persisting for 6 months. Esophagogas-
troduodenoscopy showed a small submucosal lesion in
the anterior wall of the duodenal bulb (Fig. 1a). Endo-
scopic ultrasound (EUS) revealed an ill-circumscribed
lesion with the main focus in the third layer of the
duodenum (the submucosal layer, Fig. 1b). The esti-
mated size was 8 mm. The fourth layer (the layer of
the muscularis propria) beneath the lesion was focally
thickened, suggesting slight invasion of the muscula-
ris propria. Endoscopic biopsy was performed, and the
patient was diagnosed as DuNEN with positive chro-
mogranin A and a Ki-67 index of 3.3% [G2 categorized
by the World Health Organization (WHO) 2019 clas-
sification [7], Fig. 1c—e]. There was a small low-density
area in the segment 5 of the liver on contrast-enhanced
computed tomography (CE-CT) with unclear signifi-
cance. Because of the small size and marginal G1/G2
of the primary tumor, we did not emphasize its sig-
nificance. On multidisciplinary discussion, endoscopic
resection was not indicated due to the possible invasion
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of muscularis propria; pancreaticoduodenectomy was
considered to be too invasive a procedure for the small
size and tumor location. Hence, we decided to perform
a partial duodenectomy. On laparotomy, there were no
apparent findings of liver metastasis or peritoneal dis-
semination. The tumor was located in the anterior wall
of the duodenal bulb, and the whole layer resection
of the duodenum was performed. The duodenal wall
was closed by the Albert-Lembert suture in the trans-
verse direction. Adjacent lymph nodes were dissected
(#5, #8a, #12p, and #13 according to the Classification
of Pancreatic Carcinoma from Japan Pancreas Society
[8]). The patient recovered well without complications
and was discharged on postoperative day 14. Patho-
logical examination of the resected specimens revealed
DuNEN with positive chromogranin A and somato-
statin receptor type 2 (SSTR2, Fig. 2a—d). The tumor
exhibited an infiltrative pattern extensively involving
the muscularis propria (Fig. 2b). The site of biopsy was
observed as an erosion at the very superficial part of the
entire lesion. Nuclear staining of Ki-67 was heteroge-
nous across the lesion; relatively higher in the invasive

Fig. 1 a Esophagogastroduodenoscopy showing a submucosal lesion in the duodenal bulb. b Endoscopic ultrasound showing a submucosal
lesion with 8 mm in size. The numbers (1-5) indicate the order of the layers. *Thickened fourth layer beneath the lesion. ¢ Hematoxylin and eosin
staining and immunohistochemistry for d chromogranin A and e Ki-67 of the biopsy specimen




Kitada et al. surg case rep (2021) 7:72 Page 3 of 7

Fig. 2 Gross appearance and microscopic findings of the primary DUuNEN. a Duodenal specimen (mucosal side). b Hematoxylin and eosin staining
and immunohistochemistry for ¢ chromogranin A, d somatostatin receptor type 2 (SSTR2), and e Ki-67. Arrowheads indicate the site of biopsy. The

small panels framed by straight and dotted lines of e are x 4 magnified from each area indicated in the large panel. The original magnification of
large panels is x 20
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front than in the superficial part near the site of biopsy
(Fig. 2e). Ki-67 index was calculated as 13.5% (G2) in
the “hot spot” Lymph node metastasis was present in
1 of 11 nodes examined [a node in the anterosuperior
group along the common hepatic artery (#8a)].

Because the malignant potential was higher than
expected on preoperative workup, the hepatic low-
density area detected on preoperative CE-CT (Fig. 3a,
b) was elucidated by gadoxetic acid-enhanced magnetic
resonance imaging and appeared to be a solitary liver
metastasis with 8 mm in size (Fig. 3c, d). Two months
after the initial surgery, the patient underwent a lapa-
roscopic partial hepatectomy of the segment 5. The
postoperative course was uneventful, and the patient
was discharged on postoperative day 14. Pathological
examination of the liver specimen showed a metastatic
neuroendocrine tumor (NET) with well-differentiated
morphology and positive chromogranin A and SSTR2
(Fig. 4a—d). Notably, nuclear staining of Ki-67 was
much conspicuous in the liver metastasis compared to

Page 4 of 7

the primary DuNEN, and the Ki-67 index was calcu-
lated as 27.5% (NET-G3, Fig. 4e).

The patient was observed without adjuvant therapy, but
multiple liver metastases appeared 1 year after the hepa-
tectomy (Fig. 5a—d). Thereafter, she has been managed by
medical treatments with everolimus and lanreotide. She
has been alive for 14 months since the hepatectomy.

Discussion

Although DuNENSs usually have indolent phenotypes,
tumor size>1 cm, invasion of the muscularis propria,
lymph node metastasis, and high grade have been asso-
ciated with poor prognosis [3, 4, 9]. The present case
had a primary tumor<1 cm, no radiological evidence
of lymph node metastasis, and marginal G1/G2 on pre-
operative biopsy, whereas the finding of EUS suggested
slight invasion of the muscularis propria. Collectively,
these preoperative findings did not strongly suggest
high malignant potential. Hence, we did not emphasize
the significance of the hepatic low-density area appreci-
ated on preoperative CE-CT, and did not examine the

phase. Arrows indicate the lesion

Fig. 3 a, b Contrast-enhanced computed tomography showing a low-density area in the segment 5 of the liver. a Axial, and b coronal images. ¢, d
Gadoxetic acid-enhanced magnetic resonance imaging showing a solitary ¢ hyperenhancing lesion on arterial phase and d defect on hepatocyte
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Fig. 4 Gross appearance and microscopic findings of the liver metastasis. a The representative section of the liver specimen. b Hematoxylin
and eosin staining and immunohistochemistry for ¢ chromogranin A, d somatostatin receptor type 2 (SSTR2), and e Ki-67. The panel of e is x 4
magnified from the area indicated in e. The original magnification of panels is x 20
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Arrows indicate the lesions

Fig. 5 Recurrence in the liver 1 year after the hepatectomy. Gadoxetic acid-enhanced magnetic resonance imaging showing two liver lesions in
the segment 2 (a and b) and segment 4/5 (c and d) with hyperenhancement on arterial phase (a and ¢) and defect on hepatocyte phase (b and d).

patient by somatostatin receptor scintigraphy. How-
ever, the pathology showed that the primary DuNEN
actually exhibited an infiltrative pattern extensively
involving the muscularis propria, as shown in Fig. 2.
Retrospectively, the microscopic finding coincided well
with the finding of the thickened layer of the muscula-
ris propria on EUS (Fig. 1b). In addition, there was an
intratumor heterogeneity of nuclear staining of Ki-67,
where the expression was higher in the deep invasive
front than the superficial part (Fig. 2e). In general,
Ki-67 index tends to be underestimated on EUS-fine
needle aspiration (FNA) due to the intratumor hetero-
geneity in NENs [5, 6]. The present case had a submu-
cosal lesion which was directly accessible by endoscopy
and larger tissue was available for histologic evaluation
than that obtained by EUS-FNA. Nevertheless, only
the very superficial part of the entire lesion was biop-
sied, as shown in Fig. 2e. These would be the reason
for the discrepancy of Ki-67 indices between the endo-
scopic biopsy and the surgical specimen of the primary
DuNEN.

Notably, the present case exhibited a grade increase to
G3 in the liver metastasis. This might be the result that
the high-proliferative cells in the invasive front of the pri-
mary DuNEN metastasized to the liver. In a retrospective
study from Italy including 108 DuNENSs, G3 accounted
for 4% and was associated with 30-fold increased risk of
death and progression compared to G1 [3]. In the WHO
2019 classification, gastrointestinal NENs-G3 were
reclassified as well-differentiated NET-G3 and poorly dif-
ferentiated neuroendocrine carcinoma (NEC) [7]. NET-
G3 behave relatively benignly compared to NEC [10-12].
The National Comprehensive Cancer Network guidelines
group NET-G3 together with NET-G1/G2, where metas-
tasectomy is recommended if complete resection is pos-
sible [13]. In the present case, both the primary tumor
and liver metastasis showed well-differentiated mor-
phology and expressed typical neuroendocrine markers
(chromogranin A and SSTR2), which indicated the liver
metastasis to be well-differentiated NET-G3. Although
we had not confirmed the diagnosis of the liver metas-
tasis as NET-G3 preoperatively, resection of the solitary
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liver metastasis should be appropriate in accordance with
the guidelines’ recommendation.

We extensively searched previous case reports on sub-
centimeter primary gastrointestinal NET-G1/G2 which
upgraded to G3 in the liver metastasis, and found one
such case of rectal origin [14]. In that case, an 8-mm
rectal NET-G1 was endoscopically resected completely,
which recurred in the liver (G3) 5 years later. To our
knowledge, ours is the first case report of duodenal
origin.

Conclusions

Although the present case showed a subcentimeter, mar-
ginal G1/G2 DuNEN on preoperative workup, the tumor
did exhibit extensive infiltration and high proliferative
activity in the invasive front and was upgraded to G3 in
the liver metastasis. The present case alerts to the pos-
sible malignant potential of DuUNEN even if the preopera-
tive workup shows benign findings.
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