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Primary neuroendocrine carcinoma of the thymus
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ABSTRACT

Primary neuroendocrine tumors of the thymus, previously known as carcinoid tumors of the
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INTRODUCTION

Thymomas constitute majority of the thymic neoplasms.
In contrast. thymic neuroendocrine carcinoma is a
distinct clinicopathologic entity and extremely rare. It is
a potentially malignant tumor and often develops distant
metastases, sometimes after long intervals.! However, the
behavior of this unusual tumor is unpredictable,? and there
has been no satisfactory classification system to predict
its progression. We hereby report a rare case of primary
neuroendocrine carcinoma of the thymus which had an
aggressive behavior and died within five months.

CASE REPORT

A 47 years old male presented with chest pain and
gradually progressing dyspnoea (MRC Grade III) of three
months duration. He was a labourer and a non smoker with
no history of exposure to any occupational or inorganic
dusts. The chest pain was dull aching and mainly localized
in left axillary region with no radiation and not related
to the meals. He was also having cough with mucoid
expectoration. There was no hemoptysis. Examination
revealed averagely built person with BMI of 20, and no
clubbing and lymphadenopathy. Respiratory system
examination revealed diminished movements and breath
sounds on the left hemithorax. Chest radiograph revealed
a uniform density homogenous opacity in the lower left
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thymus, are unusual and rare tumors, and prognosis for these patients has been difficult to
predict. We hereby report a case of primary neuroendocrine tumor of the thymus that had an
aggressive and fatal course in spite of surgical resection and adjuvant chemotherapy. These
tumors must be regarded as a malignant neoplasm that is prone to metastasize to distant
sites, even after total excision.
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hemithorax with obliteration of the left cardiac border.
The mediastinum was shifted to the right side [Figure 1].
CT scan of the thorax revealed a large well defined
heterogenous density anterior mediastinal mass. There
were some areas of necrosis within the mass. The mass
was extending up to the pleural surface, but there was no
infiltration of chest wall. There was no involvement of the
mediastinal lymph nodes [Figure 2a and b]. Abdominal
ultrasonography did not revealed any organomegaly.
Routine blood investigations were within normal limits.
Serum cortisol levels were within normal levels. Fibreoptic
bronchoscopy did not revealed any abnormality. Bronchial
washings, bronchial brush biopsy and transbronchial
needle aspiration biopsy of the mass were inconclusive.
Trans-thoracic tru-cut biopsy of the mass revealed small
round tumor cells, but the exact histological diagnosis
remained uncertain. As the diagnosis was inconclusive, the
patient was taken up for thoracotomy with excision of the
tumor. Intra-operatively it was observed that there was a
large firm mass in the mediastinum on the left side with
invasion of the great vessels. The mass was extending up
to the chest wall. Hence, debulking of the tumor was done
to the extent possible. Complete excision of the tumor
could not be done as it was infiltrating the great vessels
and the pericardium. On gross examination, the tumor
was uncapsulated, firm, pink-gray mass that was gritty on
cut section. Internally there were few areas of necrosis.
Histologically, the specimen revealed sheets of pleomorphic
spindle shaped cells, with strikingly organoid growth
pattern, with insulae, ribbons, festoons, and trabeculae
of tumor cells [Figure 3]. In many areas, cellular nests
became detached from surrounding fibrovascular septa
and foci of central geographic necrosis were present.
Immuno-histochemistry of the specimen proved the
diagnosis of neuroendocrine carcinoma of the thymus
with tumor cells expressing cytokeratin positivity, strong
synaptophysin positivity, chromogranin A positivity and
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Figure 1: Chest radiograph showing mass in the anterior mediastinum
with silhouetting of the left border of the heart

Figure 2: (a) CT scan of the thorax showing non-homogenous mass in
the anterior mediastinum with necrosis. (b) Coronal section of the CT scan
thorax showing the non-homogenous mass in the anterior mediastinum

TTF-1 positivity [Figures 4-7]. Post-operatively, he received
radiotherapy with 4000 rads followed by chemotherapy
consisting of Cisplatinum, Bleomycin and Doxorubicin
every three weeks for four cycles. But the patient continued
to be symptomatic, and his condition worsened over a
period of next three months and he died subsequently five
months after the diagnosis due to the distant metastasis
and recurrence of the disease.

DISCUSSION

Primary neuroendocrine tumors of the thymus, previously
known as carcinoid tumors of the thymus, are unusual
tumors that account for less than 5% of all anterior
mediastinal neoplasms.? Primary neuroendocrine tumors
of the thymus were first recognized in 1972 by Rosai and
Higa.* Since then, numerous single case reports and short
series of cases have been reported in the literature. Earlier
these tumours were known as mediastinal carcinoids,
later Gould® suggested use of the term neuroendocrinoma
for these tumors when they occurred in the thymus. In
practice, none of these proposed terms has been adopted
fully, and the term thymic carcinoid tumours remains the

one most commonly used. Since these tumours have a
tendency to follow a more aggressive biologic behavior than
their counterparts in other foregut locations, Marana and
Suster® proposed the designation of thymic neuroendocrine
carcinoma for this family of tumors.

The neuroendocrine tumors of thymus have earlier been
divided using the similar classification that is used for
the neuroendocrine lung tumors, i.e., typical carcinoid,
atypical carcinoid, large cell neuroendocrine carcinoma
and small cell carcinoma.” The exact proportion of atypical
carcinoid among thymic carcinoid tumors is not known,
since only a few reports have categorized their tumors
as typical or atypical. However, it has recently been
argued that the clinical behavior of thymic carcinoids
follow a more aggressive course as compared to similar
tumors at other locations. Our patient had an aggressive
behavior and inspite of wide-excision surgery and adjuvant
chemotherapy he succumbed to the recurrence of the
disease.

Thymic neuroendocrine carcinomais of clinical importance
as it can be complicated by endocrine abnormalities,
either because of adrenocorticotrophic hormone secretion
by the thymic carcinoid itself or its association with
other endocrine neoplasms.® These tumors manifest in
one of four ways’: (i) they may be asymptomatic, found
incidentally on routine chest radiography, (ii) they may
produce symptoms of thoracic structure displacement or
compression, (iii) they may present with symptoms related
to an associated endocrinopathy, or (iv) they may present
with symptoms and signs relating to a distant metastasis,
most commonly to the liver, lung, pancreas, pleura, and
bone. It has been estimated that over one third of patients
are asymptomatic and are incidentally discovered.® Most
patients present with signs and symptoms related to
a rapidly expanding mediastinal mass, such as cough,
chest pain, and superior vena caval syndrome. At least
20% of affected patients have metastasis at presentation,
with the frequency of extra-thoracic metastasis being
as high as 20 to 30%.!° A review of previously reported
cases shows that almost 50% of thymic neuroendocrine
tumours are functionally active and are associated
with endocrinopathies, namely Cushing syndrome
in 33 to 40% of affected patients, multiple endocrine
neoplasia (MEN) type I (Wermer syndrome) in 19 to 25%,
MEN type II (incomplete Sipple’s syndrome) in others.!

Histologically, the thymic neuroendocrine carcinomas
have been divided in three categories: Low-grade
(well-differentiated), intermediate-grade (moderately
differentiated) and high-grade (poorly differentiated)
tumors. Most tumors of thymic origin fall into the category
of well differentiated neuroendocrine carcinomas. Moran
and Suster® after analyzing 80 cases reported that almost
36% of the cases belonged to low-grade variety, 36%
belonged to intermediated grade while 19% had high grade
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Figure 5: Tumour cells are strongly positive for synaptophysin. Both
the cytoplasm and membrane are stained (x40)

stain (x40)

poorly differentiated tumor. The immune-histochemical
stains usually provide useful characteristic patterns for

thymic neuroendocrine tumors.* Thymic neuroendocrine
tumors have been demonstrated to express reactivity
for cytokeratins in virtually all cases.!? Markers such as
chromogranin, Leu-7, neuron specific enolase, bombesin,
and synaptophysin can also help to identify these
lesions. Sometimes other markers may also be present
in these tumors-melanocyte, serotonin, somatostatin,
cholecystokinin, neurotensin, metenkephalin and S-100
protein.

Diagnosis of these thymic endocrinal tumors is difficult, and
they manifestas large, lobulated and usually invasive anterior
mediastinal masses that may exhibit areas of hemorrhage and
necrosis. They are usually indistinguishable from thymomas
on plain chest radiograms, although they are usually larger
in size. CT scan typically shows a lobulated thymic mass
with heterogeneous enhancement and central areas of
low attenuation secondary to necrosis or hemorrhage. The
differential diagnosis for these lesions includes other primary
mediastinal tumors, mainly thymoma, paraganglioma,
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lymphoma, parathyroid adenoma or carcinoma, and
medullary carcinoma of the thyroid arising in mediastinal
location. The most difficult and important differential
diagnosis in this setting is with thymoma, particularly of the
spindle cell type since they exhibit foci with neuroendocrine
appearance due to epithelial pseudo rosettes.® Primary
neuroendocrine tumors of the thymus as a group appear
to be highly aggressive neoplasms. Patients usually die as
a result of locally invasive or distant metastatic disease.
However, the biological behavior of these tumors may
show a direct correlation with the degree of differentiation,
with the well-differentiated lesions following a relatively
indolent course.! Management of these tumors is difficult
and challenging. Primary treatment involves the complete
resection of the tumor to the extent possible. Recurrent local
disease has also to be addressed surgically. Palliative surgical
resection or debulking of a large primary tumor causing
compression symptoms is indicated in patients with tumor
spread to the liver or other organs. Radiotherapy should
be considered preoperatively and also following resection,
particularly in patients with capsular invasion, because the
behavior of these tumors is uncertain and recurrences have
been detected several years after initial resection. Whereas
the role of adjuvant radiation therapy and chemotherapy
is controversial, they have been both used with variable
success.!? Single agents or combination drug therapies with
5-flurouracil, streptozocin, carmustine, VP-16, Cisplatin, and
others have been used without any significant impact on the
recurrence rate or overall survival.'* Somatostatin blockers
such as Octreotide which is being used in midgut carcinoids
tumors, but it has not been systematically used for treating
neuroendocrine tumors of the thymus.'®

The prognosis of patients with primary neuroendocrine
thymic tumors remains poor because of the high incidence
of local recurrence and metastatic disease after surgical
excision. Invasion of local structures is reported in 50%
of thymic carcinoids and extra thoracic metastasis in
20-30%.2 In the present case, there were tumor infiltrations
in the great vessels of the thorax and pericardium. Hence
complete excision of the tumor was not possible. Prognostic
factors that have been shown to impact long-term outcome
include the histologic grade of the tumor, the mitotic
activity, presence of associated endocrinopathy, capsular
invasion, incomplete resection, lymph node status, and
presence of metastasis at the time of diagnosis. In one
clinical review,! it was observed that 51% survived for
three years, 27% survived for five years, and 9% survived
10 years or more following extensive surgical excision
followed by radiotherapy and chemotherapy.

In summary, primary neuroendocrine tumors of the
thymus are aggressive tumors that are associated with poor
survival. Surgical resection of the tumor and its extension
remains the treatment of choice because the experience
with adjuvant therapy has been unsatisfactory.
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