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ABSTRACT

Mixed Neuroendocrine-Non-Neuroendocrine Neoplasm (MiNEN) of the oesophagus is an especially rare malig-
nancy. It is composed of an adenomatous and a neuroendocrine aspect. Each histologic subtype contributes
at least 30% of the immunohistopathologic features to the complex profile of these mixed neoplasms. Given
the small number of cases in the existing literature and the lack of international guidelines, diagnosis and
treatment may vary among different centers; however, a combined approach based on surgical resection and
systemic therapies is usually the preferred pathway. In this paper, we present the case of a 68-year-old male who
was initially diagnosed with oesophageal adenocarcinoma and was treated with neoadjuvant chemotherapy
and oesophagectomy. After the histopathologic examination of the specimen, the tumour was histologically
characterised as MiNEN and the patient underwent adjuvant therapy. Multimodal management and tailored
treatment are essential in these complex cases since preoperative staging poses challenges and limitations.
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INTRODUCTION

Oesophageal cancer is the eighth most frequently
diagnosed cancer globally. The high mortality rate of this
type of cancer is due to the advanced stage at presentation
[1-3]. Squamous cell carcinoma and adenocarcinoma are the
most common histologic types. Other less frequent types
are neuroendocrine carcinomas (NECs), lymphomas and
sarcomas. Another rare type of oesophageal cancer is mixed
neuroendocrine-non-neuroendocrine neoplasm (MiNEN).
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Adenocarcinoma is the second most common neopla-
sia of the oesophagus and is associated with several risk
factors, including gastroesophageal reflux disease (GERD),
the Caucasian race, obesity and tobacco use [1,2].Typical
symptomatology of adenocarcinoma includes worsening
dysphagia, unintentional weight loss and fatigue [1,2]. In
most cases, the symptoms appear at an already advanced
stage, with poor prognosis [1,2]. Adenocarcinoma presents
an aggressive pattern of metastasis and affects regional
lymph nodes, the liver, the peritoneum and in rare cases
the brain [1]. Oesophageal adenocarcinoma has a consist-
ent cytokeratin expression pattern of CK7+, CK19+ and
CK20- (3258 WHO) [41.

On the other hand, oesophageal NEC is a rare type
of oesophageal cancer mainly located in the middle and
distal oesophagus [5,6]. Most patients remain asymp-
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tomatic, whereas dysphagia, weight loss and abdominal
discomfort may be present.NEC is usually positive on
histologic findings for chromogranin A, synaptophysin
and CD56. Proliferation marker Ki67 or a mitosis index
higher than 20% contribute to the diagnosis. A percent-
age lower than 20% indicates neuroendocrine tumour
(NET) [8]. NEC most commonly metastasises to regional
or distant lymph nodes or the liver [5,6].Although there
is no consensus on the optimal treatment algorithm, a
combination of neoadjuvant/adjuvant chemo/chemo-
radiotherapy and surgical resection is the most common
treatment approach [5,6,8]. According to the National
Comprehensive Cancer Network(NCCN) guidelines for
neuroendocrine carcinomas, also with MiNEN and large or
small cell carcinomas, CT or MRI scans are used to evalu-
ate whether the tumour is resectable, in which case the
treatment includes a combination of surgical resection,
adjuvant and neoadjuvant chemotherapy, based on eto-
poside and platinum based chemotherapy, and radiation
or chemotherapy and chemoradiation alone, all followed
by strict surveillance of the patient on a three-six month
basis. In contrast, neoplasms found to be locoregional
but unresectable or metastatic are treated using chemo-
therapy, radiation, immunotherapy and targeted therapy,
also followed by surveillance ranging from a monthly to
a four month basis [9].

MINEN of the oesophagus is a histologically hetero-
geneous neoplasm that presents both adenomatous
and neuroendocrine differentiation, which are identified
both morphologically and immunohistochemically (by
synaptophysin and/ or chromogranin expression), each
representing at least 30% of the tumour [4,10]. MiNEN is
three to four times more common in men. Oesophageal
MINEN is extremely rare [10]. This malignancy is diagnosed
microscopically with the use of neuroendocrine (CD56,
chromogranin and synaptophysin) and non-neuroen-
docrine (CK7, CK20 and CEA) markers [10]. Due to the
rarity of this malignancy, there are no specific treatment
guidelines. Hence, the treatment plan is individualized
and primarily tailored for the most aggressive component
of the tumour, which could be either the adenomatous
or the neuroendocrine component [11]. In our case, the
neuroendocrine component was identified as the more
aggressive element.

In this case report, we present a 61-year-old male
patient with oesophageal cancer that underwent oe-
sophagectomy, but was eventually diagnosed with MiNEN
on histopathological examination. The aim of this report
is to demonstrate this rare type of oesophageal cancer
as well as the importance of personalised treatment to
achieve the best possible prognosis.
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CASE REPORT

A 61-year-old male patient presented to the hospital
reporting three-month worsening dysphagiato solid food,
and unintentional weight loss of 6 kilograms within two
months. Biochemical examination showed mild anaemia-
haematocrit (37%), hemoglobin (11,8 g/dl), MCV (70,9 fL),
MCH (22,6 pg/cell) and elevated CRP (96,3 mg/L). Tumour
markers CEA and CA19-9 were found to be mildly elevated
(22,3 ng/ml and 59,1 IU/ml respectively). The patient’s
personal history included arterial hypertension and an
angioplasty that had taken place 15 years prior. Firstly, a
CT scan reported a mass at the level of the gastroesopha-
geal junction. A PET/CT scan was then performed which
revealed a lesion on the cardioesophageal junction with
high 18F-FDG uptake (cT3NOMO) (Figure 1).

Histology of the lesion disclosed adenocarcinoma,
positive for HER-2 expression with a HER-2 score of 3+,
and the patient underwent neoadjuvant chemotherapy
with four cycles of the FLOT scheme, consisting of fluoro-
uracil, leucovorin, oxaliplatin and docetaxel. After restag-
ing, the patient underwent Ivor Lewis oesophagectomy.
Surprisingly, the histopathology of the specimen showed
MiINEN. More precisely, the tumour was a combination of
40% adenocarcinoma with moderate differentiation while
the rest 60% was composed by large cell neuroendocrine
carcinoma(LCNEC), with medium-to-large sized atypical
cells, prominent nucleoliand increased number of mitosis
(>20 mitosis/ 10 HPF), which were organised in rosetoid-
like and solid formations with central necrosis. The tumour
was invading both the submucosal layer and the muscle
wall of the oesophagus and was located 2,5 cm above the
z-line, measuring 4,9 cm x 2,9 cm. Six out of 17 perigastric
lymph nodes were infiltrated by the adenocarcinomatous
aspect of the lesion, whereas a periesophageal lymph node
was infiltrated by the neuroendocrine aspect of the cancer.
Therefore, the TNM staging was pT2N3. Immunohisto-
chemical evaluation of the specimen indicated positivity
for CK7 and CK8/ 18 in the adenocarcinoma component
and positivity for chromogranin, synaptophysin in few
cellsand CD56 in the LCNEC component. The Ki-67 index
of cell proliferation was 80% for the neuroendocrine part
of the tumour and 55% for the adenocarcinoma (Figure 2).

Targeted chemotherapy for the neuroendocrine com-
ponent of the tumour was added, consisting of three cycles
of carboplatin and etoposide. A few months later, a routine
follow-up PET/CT scan revealed an enlarged lymph node at
the left paraaortic space (5,4 x 3,6 cm and SUVmax: 10.8),
an enlarged lymph node behind head of the pancreas (1
x 0,8 cm and SUVmax: 3,2) and a high 18F-FDG uptake
nodular lesion at the left posterolateral thoracic wall (0,9
x 0,4 cm and SUVmax: 3,3). Following multidisciplinary
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FIGURE 1. PET/CT scan that was performed when the patient was firstly
diagnosed with the disease. A lesion with high absorption of 18F-FDG and
thus elevated SUVmax can be observed in the gastroesophageal junction.

meeting and multimodal decision-making, cisplatin,
pembrolizumab and herceptin were administered. A
second PET/CT scan was performed a few weeks later
and confirmed that the metastatic lesions had exhibited
no progression. At the same time, a new metastasis was
identified in the right latissimus dorsi (2,7 x 1,8 cm and
SUVmax: 8,1). The figures below depict the differences
between the first and the second PET/CT scan that were

done post-operatively (Figures 3,4).

After the second PET/CT scan, an excisional biopsy
was performed on the right subcutaneous thoracic lesion.
The findings were consistent only with the adenocarci-
nomatous type of cancer and therefore famderuxtecan
was administered.

During the following months, the patient underwent
various follow-up PET/CT and MRI scans which showed

FIGURE 2. |. Mixed Neuroendocrine-Non-Neuroendocrine Neoplasm (MiNEN) (HE x100): The epithelial component is a high-grade
adenocarcinoma (arrows). The neuroendocrine component is a Large Cell Neuroendocrine Carcinoma (LCNEC) (arrowheads) IIl. MiNEN
(CK7 x200): positive in the adenocarcinoma component (arrow) and negative in the LCNEC (arrowhead) Ill. MiNEN (Chromogranin x200):
negative in the adenocarcinoma component (lower part of the image - arrow), positive in the LCNEC (Antibody binds acidic glycoproteins
in the soluble fraction of neurosecretory granules - arrowhead) IV. MiNEN (CK8/ 18 x200): intense, diffuse pattern of expression in the
adenocarcinoma component (arrow), granular pattern of expression in the LCNEC (arrowhead).
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FIGURE 3. PET/CT showing the findings after the first and the second schemes of adjuvant therapy and their relapses, respectively (B
and D show the first relapse and A and C show the second relapse). Enlarged paraaortic lymph nodes and a mass in the lumen of the
right colic flexure(big and small yellow arrow in B) and enlarged lymph nodes behind the margin of the head and body of the pancreas
(big yellow arrow in D) were findings of the first relapse. Further enlarged paraaortic lymph nodes with higher SUVmax(big white arrow
in A) and further enlarged posterior pancreatic lymph nodes, behind the margin of the head and body of the pancreas, (big white arrow
in C) were findings of the second relapse.

FIGURE 4. PET/CT showing the findings after the first and the second schemes of adjuvant therapy and their relapses respectively(B
and D show the first relapse and A and C show the second relapse). Subcutaneous mass in the lateral and posterior thoracic wall (big
yellow arrow in B) was the finding of the first relapse. An even larger subcutaneous mass in the lateral and posterior thoracic wall (white
arrow in A) and an independent mass in the posterior thoracic wall in contact with latissimus dorsi (white arrow in C, absent in D) were
the findings of the second relapse.
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a variety of results, including both progression and re-
gression of the lesions and also received many differ-
ent therapeutic regimens. The most recent PET/CT scan
shows worsening of the patient’s lesions and new findings
including nodular masses in the upper lobe of the right
lung and pleura and a lesion anterior to the left adrenal
gland. Currently the patient is still under therapy with
Nivolumab and Abraxane.

DISCUSSION

MINEN constitutes only a small percentage of oesopha-
geal neoplastic diseases. Nevertheless, its non-specific
symptomatology, the increased difficulty of differential
diagnosis with other types of cancer of the oesophagus and
the need for individualised therapy make it an interesting
clinical entity [10]. In our case there are several teaching
points. Firstly, regarding the expression of biomarkers, the
main characteristics of the patient’s lesion were positiv-
ity for HER-2 (score: 3+) and negativity for Microsatellite
Instability (MSI). Biomarkers are a useful tool that can be
used for the prognosis and the treatment of oesophageal
cancer [12-14]. Specifically, there are many immunohisto-
chemical methods that can determine which biomarkers
are expressed by the tumour cells. Of particular interest
are PD-L1, CTLA-4, HER-2 and MSI. Firstly, the PD-1/ PD-L1
system has a negative prognostic value, since it is associ-
ated with higher recurrence rates post-operatively, as it
inhibits the function of anti-tumour immune T-cells and
leads to proliferation of malignant cells [12,13]. This system
can be used as a target forimmunotherapeutic schemes in
neoadjuvant and adjuvant treatment, implementing either
anti-PD-1 or anti-PD-L1 agents, such as pembrolizumab
and avelumab respectively, which activate the patient’s
immune system, by triggering a T-cell dominant response
that is more tumour-specific [13,14]. Despite its efficacy
as shown by clinical trials, this method of immunotherapy
was until recently mainly used for advanced metastatic
patients and therefore needs further investigation before
perioperative implementation as a standard way of treat-
ment [12,13]. Similar to PD-1/ PD-L1, CTLA-4 is another
biomarker, located on T-cells, which also inhibits their
function when bound to proteins expressed by cancer
cells. Inhibitory monoclonal antibodies such as ipilimumab
prevent the upregulation of CTLA-4 [13]. Human Epider-
mal Growth Factor Receptor-2 (HER-2) is another crucial
biomarker expressed in oesophageal cancer cells, which
regulates cell growth and thus constitutes an important
target for targeted therapy [15]. HER-2 inhibitory drugs and
namely trastuzumab show increased patient survival when
used together with chemotherapeutic schemes. Lastly,
Microsatellite Instability (MSI) described by deficiency
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of DNA-mismatch repair proteins (dMMR), although not
a target for specific immunotherapy, is associated with
higher overall survival for patients and therapy response,
compared to Microsatellite Stable patients (MSS) [12,13].

Secondly, regarding the infiltration of the lymph nodes,
both the adenocarcinomatous and the neuroendocrine
part of the cancer were found to contribute to this aggres-
sive metastatic pattern. As observed, using only imaging
diagnostic techniques can lead to clinical mis-staging of
the tumour. In our case, the initial CT and PET/CT that was
performed was unable to detect infiltrated lymph nodes,
which were later found positive for metastasis in the patho-
logic examination (pT2N3MO). These shortcomings that
emerge from the mismatch of the cTNM and the pTNM
staging have been described in the literature. CT scan is
deemed unable to differentiate betweenT1,T2 and T3 re-
garding oesophageal cancer, whereas changes in adjacent
structures of the oesophagus are the ones indicating T4
staging. Additionally, CT has low sensitivity for nodal stag-
ing and it is the first to be used for detection of metastasis,
followed by PET, for added diagnostic value [16]. Having
mentioned PET scan, it has a very low impact in determin-
ing the T category of the tumour and is characterised by
high specificity but low sensitivity for nodal staging, while
providing information about the metabolic activity of the
tumour cells [16]. Lastly, another imaging technique is the
endoscopic ultrasonography (EUS), with high contribution
to the tumour staging being able to define the T stage
and discern more accurately between T1a and T1b, with
varied sensitivity and specificity according to different
papers, and it also can help determine the nodal staging,
depicting the internal characteristics of infiltrated lymph
nodes [16]. The low sensitivity of these imaging techniques
renders histological confirmation by biopsy necessary in
order to have an accurate clinical staging. However, even
biopsies have limitations in detecting both components,
therefore it is not uncommon to misdiagnose a tumour,
as it happened in our case as well [11].

Lastly, one of the most intriguing findings is the soft
tissue metastasis in the posterolateral and posterior tho-
racic wall at a later stage of disease progression which
was successfully discovered with the use of PET/CT scan.

The existing literature on this uncommon entity re-
mains scarce. Kawazoe T, Saeki H, Edahiro K, et al., 2018,
report a case of a 70-year-old male patient with MiNEN
and Barrett’s oesophagus. The patient was treated with
an oesophagectomy and regional lymph node dissection
[17]. According to another report, a 68-year-old man with
a two month history of postprandial pain and vomiting
was diagnosed with a neuroendocrine carcinoma. The
tumour was positive for chromogranin. This patient was
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also treated with transthoracic oesophagectomy, with no
neoadjuvant treatment. Later, biopsy of the resected speci-
men showed MINEN [18]. Mendoza-Moreno F, Diez-Gago
MR, Minguez-Garcia J, et al., 2018, reported a 68-year-old
man with mixed adenoneuroendocrine characteristics
confirmed in the specimen of oesophagectomy [10].
Golombek T, Henker R, Rehak M, et al., 2019, presented a
case of a 60-year-old male with upper abdominal pain, in
whom a mass in the gastroesophageal junction was found
via endoscopy (Siewert type 1). Pathologic examination of
the lesion confirmed it as a HER/neu positive MiNEN and
further, imaging via CT and PET/CT scan showed metas-
tasis to the liver and multiple lymph nodes. The patient
underwent chemotherapy with three different regimes,
(first line therapy: cisplatin and etoposide with palliative
intent, with later addition of trastuzumab, second line
therapy: topotecan, third line therapy: doxorubicin, cyclo-
phosphamide, and vincristine), with no major improve-
ment and died due to further tumour progression and
health deterioration [19]. Lastly, another paper describes a
92-year-old male patient who was diagnosed with MiNEN
T1NOMO, in the context of investigation of an oesophageal
lesion. Endoscopic submucosal dissection was performed
and pathologic examination confirmed the diagnosis of
MiINEN. No further treatment was administered, and no
recurrence was observed two years post-resection [20].The
characteristics of these five case reports are summarised
in Table 1. It is also noteworthy that histopathological
differences were observed both in our case and several
others, between the endoscopic biopsy and the final
organ pathology, a result indicative of the difficulty to
preoperatively characterise the tumour [10,18].

Oesophageal MIiNENs usually consist of poorly dif-
ferentiated NEC and either squamous cell carcinoma or
adenocarcinoma (in Barrett mucosa or ectopic gastric
mucosa) (3371 WHO) [4]. For a neoplasm to qualify as a
MINEN, both components should be morphologically and
immunohistochemically (by synaptophysin and/or chro-
mogranin expression) recognisable. Both components are
usually carcinomas; therefore, the neuroendocrine compo-
nent s classified as a poorly differentiated neuroendocrine
carcinoma (NEC), which may present either large cell NEC
(LCNEC) or small cell NEC (SCNEC). Carcinomas previously
treated with neoadjuvant therapy are not considered MiN-
ENs, unless the diagnosis of MiNEN is established based
on a pretreatment specimen, because the neuroendocrine
morphology exhibited by some treated carcinomas may
not have the same prognostic significance as that seen
in a de novo component of NEC [4].

In summary, despite its rarity, MiNEN is a present
clinical entity, which should be part of the differential

34

V. Angeli, et al

diagnosis of the clinical doctor since its differences from
other oesophageal neoplasms, especially regarding its
treatment, modify completely the decision-making, the
treatment regimens and prognosis. Therefore, multimodal
consultation and collaboration among specialists are
deemed to be necessary.

CONCLUSIONS

In conclusion, MiNEN is a rare type of gastrointestinal
tract cancer with positive immunohistochemical mark-
ers for both non-neuroendocrine and neuroendocrine
components. In this paper, we report one of the more
uncommon presentations of this oncological entity that
concerns the oesophagus. Awareness and thorough en-
doscopicinvestigation and imaging studies with accurate
staging are key in the final diagnosis and combination of
treatment pathways. Nevertheless, the limited number of
reported cases in the literature forces us to be skeptical
about the protocols implemented. It is also important to
highlight that, due to the complex nature of such cases,
a multidisciplinary approach as well as an individualized
therapeutic plan are of utmost importance. Ultimately
this paper emphasises the need for further research on
this clinical pathology due to the lack of literature.
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