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Abstract Background: Thymic atypical carcinoid(AC) tends to have a more aggressive clinical course than
typical carcinoid(TC). About 20%-30% of patients with thymic AC experience local recurrence or distant metastasis.
Pancreatic metastasis of thymic AC is extremely infrequent. We experienced a case of pancreatic metastasis of
thymic atypical carcinoid, in which a distal pancreatectomy was performed. Case presentation: A 50-year-old man
underwent thoracoscopic resection of a mediastinal tumor in June 2009. The diagnosis was thymic AC. He also
underwent an extended thymectomy in October 2011, thoracoscopic resection in October 2012, and tumor resection
of the chest wall in March 2013 for recurrences. During follow up in April 2014, computed tomography (CT)
revealed lymph node swelling on the ventral side of the brachiocephalic vein, around the left gastric vein, and on the
left side of the celiac artery. Dynamic CT revealed a pancreatic tumor 10 mm in diameter with low enhancement.
EUS-guided fine-needle aspiration (EUS-FNA) biopsy revealed the pancreatic tumor was compatible with
metastasis of thymic AC. The patient underwent abdominal lymph node resection and distal pancreatectomy in June
2014. Because the lymph node on the ventral side of the branchiocephalic vein was judged as unresectable, 60-Gy
radiation therapy was given in September 2014. Per pathological examination and immunohistochemistry, the final
diagnosis was pancreatic metastasis of thymic AC. With several chemotherapy courses for recurrences, the patient
has remained alive for eight years after the first surgery. Conclusion: AC metastasis to the pancreas is extremely
rare. EUS-FNA is useful for diagnosis. Definitive determination of whether the treatment provides a survival benefit
awaits further studies.
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1. Introduction
Neuroendocrine tumors are neoplasms that originate
from the cells of the endocrine and nervous systems.
Thymic neuroendocrine tumors(NECs), otherwise known
as thymic carcinoid tumors, are uncommon primary
thymic neoplasms. According to the 2015 World Health
Organization Classification of Tumors of the Lung, Pleura,
Thymus and Heart [1], thymic NECs are classified into
four histological types: typical carcinoid (TC), atypical
carcinoid (AC), small-cell neuroendocrine cell carcinoma
(SCNEC), and large-cell neuroendocrine cell carcinoma
(LCNEC). Most series have used the term ‘carcinoid’ to
describe these tumors.
The majority of thymic NECs, which have poorly
differentiated cells, have an aggressive biological behavior,
that involves the bones, lungs, spleen, liver, and adrenal
glands [2,3]. Even though ACs of the thymus are

well-differentiated tumors, they have a high rate of
recurrence and metastasis, with a 5-year overall survival
rate of 56-77% [4] and a 10-year overall survival rate of
30% [5]. Pancreatic metastasis of thymic AC is extremely
infrequent.
Herein we report a case in which distal pancreatectomy
was performed for pancreatic metastasis of thymic AC. In
addition, to clarify associated clinical features, we present
a summary of 3 cases of pancreatic metastasis of NEC and
AC reported in the literatures.

2. Case Report
A 50-year-old man underwent thoracoscopic resection
of a mediastinal tumor in June 2009. The diagnosis was
thymic AC. He also underwent extended thymectomy in
October 2011, thoracoscopic resection in October 2012,
and tumor resection of the chest wall in March 2013 for
recurrences. During follow up in April 2014, computed
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tomography (CT) revealed lymph node swelling on the
ventral side of the brachiocephalic vein, around the left
gastric vein, and on the left side of the celiac artery
and suspected pancreatic tumor with low enhancement
(Figure 1).
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On endoscopic ultrasound (EUS), the tumor was
appeared as a low-echoic lesion with distinct boundaries
(Figure 4).

Figure 4. EUS revealed the tumor as a low-echoic lesion with distinct
boundaries.
Figure 1. CT revealed lymph node swelling on the ventral side of
the brachiocephalic vein(A), around the left gastric vein(B), and on the
left side of the celiac artery(C), suspected pancreatic tumor with low
enhancement (D)

A general physical examination and laboratory data
were unremarkable. Fluorodexyglucose-positron emission
tomography (FDG-PET) uptake was observed in each of
the swollen lymph nodes, but no uptake was observed in
pancreas (Figure 2).
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C

EUS-guided fine-needle aspiration (EUS-FNA) biopsy
of the mass was performed, and on cytologic analysis,
tumor cells with oval nuclei and acidophilic granular
cytoplasm proliferating diffusely were observed. On
Papanicolau staining, the nuclear chromatin appeared in a
salt and pepper pattern (Figure 5).
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Figure 5. EUS-FNA biopsy of the mass was performed, and on cytologic
analysis, tumor cells with oval nuclei and acidophilic granular cytoplasm
proliferating diffusely were observed (A). On Papanicolau staining, the
nuclear chromatin appeared in a salt and pepper pattern (B)
A

Figure 2. FDG-PET uptake was observed in each of the swollen lymph
nodes(A,B,C) but no uptake was observed in pancreas(D)

Dynamic CT revealed a pancreatic tumor 10 mm in
diameter with low enhancement (Figure 3).
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B
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Figure 6. Macroscopically, the resected pancreatic tumor was elastic and
soft, and measured 0.6×0.3 ㎝.

Figure 3. Dynamic CT revealed a pancreativ tumor 10 mm in diameter
with low enhancement.

Thus, this pancreatic tumor was compatible with
metastasis of thymic AC. The patient underwent abdominal
lymph node resection and distal pancreatectomy in June
2014. Because the lymph node on the ventral side of
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the branchiocephalic vein was judged as unresectable,
60-Gy radiation therapy was given in September 2014.
Macroscopically, the resected pancreatics tumor was
elastic and soft, and measured 0.6×0.3cm (Figure 6).
Pathological examination revealed that the cytological
morphology of the metastasis was identical to that of the
originally resected thymic carcinoid. Immunohistochemistry
revealed that the pancreatic tumor cells expressed
chromogranin A and synaptophysin (Figure 7). The final
diagnosis was pancreatic metastasis of thymic AC.
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Figure 7. A) Thymic lesion. B) Pancreas lesion. Pathological
examination revealed that the cytological morphology of the metastasis
was identical to that of the originally resected thymic carcinoid.
Immunohistochemistry revealed that the pancreatic tumor cells expressed
chromogranin A (C) and synaptophysin (D).

In March 2013, CT revealed superior mediastinal
metastasis. The patient received chemotherapy. The
chemotherapy regimen was designed based on a
therapeutic regimen for small-cell lung carcinoma, and
included carboplatin (CBDCA) and irinotecan (CPT11).
In May 2016, CT revealed abdominal para-aorta lymph
node metastasis. Subsequent chemotherapy consisted of
weekly nab-paclitaxel (nPTX) + CBDCA. The patient has
remained alive for 8 years after the first surgery.
We comprehensively reviewed the literature describing
pancreatic metastasis of thymic carcinoid or NEC. A
PubMed search identified 3 cases, which are summarized
in Table 1. Patient ages ranged from 36 to 65 years, and
all patients were male. All patients underwent surgical
resection of primary thymic tumor, and the interval to
recurrence ranged from 1 year, 10 months to 5 years.
Pancreatic tumor size ranged from 0.6 to 4.5cm, and 1
patient had multiple pancreatic tumors. One patient was
diagnosed postoperatively, while the other two patients
were diagnosed oreoperatively based on EUS-FNA. One
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patient underwent total pancreatectomy; the prognosis
of this patient was described did not receive any
postoperative therapy, and succumbed to the disease 9
months surgery.

3. Discussion
Thymic NEC is an extremely rare tumor that accounts
for only 2-4% of all anterior mediastinal tumors [6,7].
Moreover, thymic AC represents an extremely rare type of
thymic NEC, with an annual incidence of ~0.18 per
1,000,000 peaple [8]. Thymic AC tends to have a more
aggressive clinical course than TC. About 20%-30% of
patients with thymic AC experience local recurrence or
distant metastasis [9]. Pancreatic metastasis of thymic
NEC, including AC, is extremely infrequent, and in the
literature, to the best of our knowledge, only 3 cases have
been previously reported [10,11,12].
Thymic NECs are more common in men than in women,
with the average age at diagnosis ranging from 42.0
to 56.5 years [13,14,15]. All 3 patients with pancreatic
metastasis of thymic NEC and AC in the literature were
male, with an average age at diagnosis of 53.7 years,
which is consistent with that of all patients with thymic
NEC. One patient evperienced symptoms of dull epigastric
pain, while the other patients were asymptomatic.
In all 3patients, pancreatic tumors were detected by CT
or magnetic resonance imaging (MRI). In 2 patients,
pancreatic metastases were diagnosed by EUS-FNA, a
modality that has been reported to be useful for diagnosing
pancreatic masses, including NETs [16]. The accuracy of
EUS-FNA has been reported to be 80% for diagnosing
pNETs [17,18]. The concordance rate for grading pNETs
between specimens obtained by EUS-FNA and surgery
has been reported to be 87.5% [19]. Microscopically,
thymic AC is well differentiated, with a mitotic index of
≥ 2/10 HPF. On hematoxylin-eosin staining, of thymic
NECs, dtumor cells are arranged in nested, trabecular, or
pseudorosette patterns. Thymic NEC cells express
neuroendocrine markers, including synaptophysin,
chromogranin A, and neural cell adhesion molecule [13].
Lee et al. and Varytimiadis et al. reported thymic NEC
cases diagnosed by EUS-FNA and immunohistochemistry.
In the present case, the cytologic morphology was
compatible with metastatic thymic carcinoid. In addition,
immunohistochemical staining confirmed that the tumor
contained neuroendocrine cells, so a diagnosis of metastatic
thymic AC in the pancreas was made. As tumor cells were
observed in lymphatic vessels, lymphogenous metastasis
was suspected to be the mechanism of metastasis.

Table 1. Cases of pancreatic metastasis of thymic carcinoid or neuroendocrine carcinoma
Pancreas
tumor size

Diagnosis

Histology

Therapy

Prognosis

2Y

4cm

EUS-FNA

NEC

Chemotherapy

-

EUS-FNA

NEC

Chemotherapy

-

Author/year

Sex

Age

Thymic therapy

Interval

LEE YT/ 2006

65

M

Surgical removed

Varytimiadis K/
2009

36

M

Thymectomy

5Y

Multiple
globular foci

Yang DU/ 2016

60

M

Resection

1Y10M

4.5×4.1 cm

CT

NEC

Total
pancreatectomy

9 months died

Our case/ 2017

51

M

Thoracoscopic
resection

5Y

0.6×0.3 cm

EUS-FNA

Atypical
carcinoid

Distal
pancreatectomy

3years alive
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Surgery is critical for the treatment of patients with
thymic AC, as the World Health Organization has
suggested that this disease has a high malignant potential
at all stages. For both unresectable or metastatic tumors,
the National Comprehensive Cancer Network guidelines
recommend chemotherapy with or without radiation
therapy. However, due to their rarity, a clear role for
radiation therapy or chemotherapy for metastatic lesions
has not been established. In the present case, using the
logic that resection of and radiation to each location would
be more effective than systematic chemotherapy, abdominal
lymph node resection and distal pancreatectomy were
performed, and radiation therapy was directed to the area
of mediastinal recurrence. Following systemic chemotherapy
after the recurrence, the patient has remained alive for 8
years after the initial surgery.
Thymic AC metastasis to the pancreas may be very
aggressive, but the present patient demonstrates that even
in cases with systemic recurrent disease, multimodal
treatment with radical intent, provides the possibility of
long-term survival.

4. Conclusion
AC metastasis to the pancreas is extremely rare. EUSFNA is useful for diagnosis. Definitive determination of
whether the treatment provides a survival benefit awaits
further studies.
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