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Summary
Thymolipomas are rare tumours located in the anterior mediastinum. Sometimes these tumours may be combined with thymomas or lympho-
mas. We present a unique case of a thymic carcinoid arising within a thymolipoma. A 68-year-old patient presented with chronic chest and neck
pain, which was initially thought to be caused by coronary artery disease. A chest x-ray, exercise tolerance test and coronary angiography were
unremarkable. The following CT scan of the neck and chest showed a small tumour in the anterior mediastinum. A robotic-assisted thymectomy
was performed and histological examination revealed a neuroendocrine tumour of the thymus within a thymolipoma. The patient was discharged
3 days after surgery in good general condition.

BACKGROUND
Thymolipomas are rare benign tumours of the thymus,
accounting for 2–9% of all thymic neoplasms. They occur
most frequently in young adults and have no sex pre-
dilection.

The tumour is characterised by a pattern of slow,
encapsulated growth. Association with myasthenia gravis,
Graves’ disease, aplastic anaemia and other haematological
disorders has been reported. To date, there are no reports of
local recurrence after surgical resection of a thymo-
lipoma.

Thymic carcinoid is also a scarce primary malignant thy-
mic neoplasm, accounting for approximately 2–4% of all
anterior thoracic malignancies, occurs over a wide patient
age range (median age, 43 years) and has a male predilection
of 3:1. One-third of these tumours are functionally active,
with the remaining two-thirds being asymptomatic. Symp-
toms include chest pain, weight loss, cutaneous flushing,
asthma-like symptoms and endocrinological disorders such
as Cushing syndrome (33–40% of cases) or multiple endo-
crine neoplasia, specifically type 1 (19–25%) or ectopic
adrenocorticotropic hormone syndrome. A life-threatening
carcinoid crisis (2%) presenting with intense flushing, diar-
rhoea, tachycardia, hypertension or hypotension can occur
spontaneously or as a response to stress caused by, for
example, anaesthesia, surgical manipulation or chemo-
therapy.

According to the WHO classification, four main subtypes
can be distinguished: typical carcinoid, atypical carcinoid,

non-small cell neuroendocrine carcinoma and small cell
neuroendocrine carcinoma. These entities can be distin-
guished on the basis of morphology, mitosis count and the
presence or absence of necrosis.1

Although the simultaneous occurrence of various sub-
types of thymomas has been well documented (AB/B2,
B2/B3, B3/thymic carcinomas),1 combinations of thymoli-
pomas, thymomas or thymic carcinomas and neuroendo-
crine tumours are extremely rare,2 and a thymolipoma
combined with a thymic carcinoid has not been previously
reported.

CASE PRESENTATION
A 68-year-old man with a past history of coronary artery
disease experienced angina pectoris, and chest and neck
pain. A chest x-ray, exercise tolerance test and coronary
angiography were unremarkable. In December 2007, an
enhanced chest and neck CT scan revealed a small tumour
in the anterior mediastinum approximately 1.5 cm in diam-
eter. Pre-operatively, a CT scan of the rest of body did not
show any other primary tumours or enlarged lymph nodes.
In January 2008, the patient underwent robotic-assisted
thymectomy. The resected specimens measured 9×6×3 cm.
Within these specimens an encapsulated area of a maxi-
mum diameter of 6 cm consisting of mature fat was found
with a 1.5 cm firm, circumscribed nodule at one pole show-
ing microcystic features. Histological and immunohis-
tochemical examination confirmed the diagnosis of a
thymic carcinoid arising within a thymolipoma.
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INVESTIGATIONS
Tissues were fixed in 4% phosphate buffered formalde-
hyde, dehydrated and wax-embedded. Sections 3 μm thick
were routinely stained with haematoxylin and eosin for his-
tological examination.

For immunohistochemical staining the following anti-
bodies were used: AE1+3 (Chemicon International,
Temecula, California, USA), CD 56, parathyroid hormone
(Novocastra Laboratories, Newcastle upon Tyne, UK),
chromogranin A, synaptophysin and Ki-67 (Dakocytoma-
tion, Glostrup, Denmark). The staining was visualised by
the EnVision System (Dakocytomation) according to the
manufacturer’s instruction.

For electron microscopy, samples from paraffin-
embedded material were treated as described previously by

Steiner et al.3 Subsequently the samples were investigated
using a Zeiss EM 109 electron microscope and micrographs
taken on ILFORD PAN F 50 negative film.

Histological examination of the 1.5 cm tumour revealed a
microcystic pattern with trabecular architecture
(figure 1A), sometimes interrupted by spindle shaped cells,
without invasion into lymph or blood vessels. The stroma
was richly vascularised. Immunohistochemically, the
tumour was positive for the cytokeratin marker AE1+3
(figure 1B) as well as for neuroendocrine markers CD 56,
chromogranin A and synaptophysin (figure 1C) and nega-
tive for the human parathyroid hormone and the prolifera-
tion marker Ki-67. The neuroendocrine differentiation was
also demonstrated by electron microscopy (figure 1D),
which showed numerous endocrine particles. No necrosis

Figure 1 (A) High power view of the carcinoid tumour showing a trabecular-like growth pattern (haematoxylin and eosin, original magnifi-
cation×40). (B) Positivity of the tumour cells for the cytokeratin marker AE1+3 (immunoperoxidase with methylene blue counterstain, origi-
nal magnification×40). (C) Immunohistochemical investigation with the synaptophysin marker (immunoperoxidase with methylene blue
counterstain, original magnification×40). (D) Electron microscopy, showing numerous endocrine particles (original magnification×3000).
(E) The thymolipoma adjunct to the neuroendocrine tumour, showing a strand-like disposition of thymic tissue (haematoxylin and eosin, origi-
nal magnification×10). (F) Small fibrous capsule of the thymolipoma (haematoxylin and eosin, original magnification×10).
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and no mitotic activity were observed within the tumour
mass. The small tumour was delineated by a fibrous capsule
and surrounded by a thymolipoma (measuring 6 cm) con-
sisting of mature fat without atypia or atrophic thymic tis-
sue (figure 1E,F).

OUTCOME AND FOLLOW-UP
The post-operative course was uneventful, and the patient
was discharged 3 days after surgery. A total body soma-
tostatin receptor scintigraphy 1 month later showed no fur-
ther tumours. No adjuvant therapy was administered. At
the 2-year follow-up the patient was free of tumour recur-
rence.

DISCUSSION
This is the first reported case of a thymic carcinoid within a
thymolipoma. Neuroendocrine tumours of the thymus are
sometimes combined with different subtypes of thymomas
and thymic carcinomas. In general, thymic carcinoid has a
poor prognosis due to a high rate of recurrence and metasta-
sis, but new therapeutic strategies including ocreotide
based therapies may improve survival.4 Nevertheless,
because of the rare occurrence of combined tumours of the
thymus, data on therapy strategies and long-term follow-up
are lacking.

Several combined thymoma tumours have been
reported. Chen investigated a total of 200 thymomas1 and
found several cases of mixed type thymomas (AB/B2, B2/B3
and B3/thymic carcinoma). In a large series of 228 patients
reported by Ströbel et al, 21% of cases showed combina-
tions of type B1, B2 and B3 thymoma components and thy-
mic carcinoma features in various proportions, with
combinations of type B2 and B3 thymomas being by far the
most common.5 Similar results were found in a study by
Engel et al.6 Type A thymomas also seem to arise in combi-
nation with thymic carcinomas, but reported cases are
rare.7–9 Perhaps some type A thymomas with spindle cell
differentiation and type B3 features10 represent cases with
tumour progression, however, these special cases of com-
bined type A thymomas and thymic carcinomas need fur-
ther investigation.

In the medical literature, only two cases of thymic
tumours within a thymolipoma have been described.
Recently, the occurrence of a type B2 thymoma and an
undifferentiated thymic carcinoma within a thymolipoma
arising in a 36-year-old woman has been reported.11

Another thymolipoma occurred in a 67-year-old, otherwise
healthy female patient who was incidentally found to have
an anterior mediastinal mass on radiographic examination.
Microscopical examination showed an encapsulated type B
thymoma within a thymolipoma.12

Additionally, thymic tumours can not only be associated
with autoimmune disorders but also with leukaemias or
lymphomas, especially T cell lymphomas.13 One case
described by Khoury et al14 was composed of a type B thy-
moma and infiltrates of chronic lymphatic leukaemia, while
another case reported by Pillai et al15 showed an association
between a thymolipoma and classical Hodgkin lymphoma.

The question of whether combined tumours arise by dif-
ferent genetic pathways or whether, for example in cases of
thymic carcinomas, a neuroendocrine component
progresses via further genetic alterations into a neuroendo-
crine tumour, needs to be clarified. The latter possibility

appears likely considering that thymic carcinomas often
show scattered groups of neuroendocrine cells.4 In further
support for such a mechanism Marx et al4 reported a case of
combined B3 and large cell neuroendocrine carcinoma that
shared a large number of genetic alterations.

In conclusion, when dealing with tumours of the thymus,
one should always be aware of the possibility of combined
tumours, the most frequent being mixed type thymomas.

Learning points

▲

Combined tumours of the thymus are rare, the most
frequent being mixed type thymomas.

▲

Symptoms of thymic carcinoid include chest pain,
weight loss, cutaneous flushing, asthma-like
symptoms and endocrinological disorders.

▲
Histological and immunohistochemical investigation of
excised tumour specimens is required for confirmation
of the diagnosis and successful treatment.
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