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ABSTRACT

Ectopic hamartomatous thymoma is a rare tumor with uncertain histogenesis. In this paper, we present a rare case with a description of its histopatho-
logical and immunohistochemical features, along with its possible histogenesis. The case is about a 60-year-old male patient who had been suffering from
swelling of the neck for 10 years. Clinical and imaging findings were suggestive of lipoma. When examined under a microscope, the tumor was found to
be composed of mature adipose tissue, spindle cells and epithelial islands. The epithelial component was arranged in solid nests and tiny cystic spaces
lined by cuboidal cells. There were fascicles of plump spindle cells with intervening delicate spindle cells. On conducting immunohistochemistry, it was
observed that Pan CK was positive in the epithelial and plump spindle cells. The cell nests were positive for p40 and negative for PAX 8. The periphery of
the cell nests and spindle cells were positive for myoepithelial markers SMA, CD10, calponin, and D2-40. Cells lining the cystic spaces at the center of the
cell nests were positive for CEA. The plump spindle cells were negative for CD34. On follow up examination, it was found that there was no evidence of
recurrence or metastasis after 6 months of resection. In conclusion, morphological and immunohistochemical findings do not suggest a thymic origin but
point to the possibility of a tumor arising from branchial remnants. The plump spindle cells were found to be myoepithelial in nature and had phenotypic
and histogenetic similarity to the peripheral layer of epithelial cell nests. Hence, we suggest that the existing term of ectopic hamartomatous thymoma
is inappropriate and be replaced with a suitable nomenclature that aptly denotes its phenotype comprising epithelial, myoepithelial and mesenchymal

components. We also favor re-designating and re-classifying this entity.

INTRODUCTION

Ectopic hamartomatous thymoma is a rare tumor occurring in the lower part
of the neck. It is a benign tumor consisting of variable admixture of adipose
tissue, spindle cells and epithelial islands. Till 2018, a total number of 80 cases
have been reported in literature [1,2]. In this paper, we report one such case
in which a subcutaneous suprasternal mass clinically and radiologically mim-
icking lipoma was observed. We describe in detail its histopathological and
immunohistochemical features, its possible histogenesis, and a review of rel-
evant literature. The paper also emphasizes the need for re-designating and
re-classifying this type of tumor.

CASE REPORT

This paper describes the case of a 60-year-old male patient suffering from
swelling of the neck for 10 years. The swelling was gradually increasing in
size and was observed to be non-tender. It did not move with deglutition or
protrusion of tongue. There was no history of loss of weight or appetite. The
patient did not have a family history of such a tumor. On examination, it was
observed that there was a subcutaneous mass in the suprasternal notch, of
soft consistency. Pallor, icterus, lymphadenopathy or organomegaly were not
found. Laboratory parameters revealed a normal hemogram. Chest X ray and
echocardiography did not reveal any abnormality. High-resolution real-time
ultrasound of the neck showed a large well-defined heterogeneous mass
primarily hyper echoic in the left paramedian supra sternal area, with cystic
septations. There was no evidence of calcification or internal vascularity. It was
observed that the mass was separate from the thyroid gland. The thyroid was
unremarkable. No enlarged lymph nodes were seen. Contrast enhanced com-
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puted tomography of the neck and upper part of the chest showed a well-de-
fined dense space of soft tissue occupying lesion in the anterior aspect of the
neck in left paramedian location measuring 6.4 x 5.3 cm. There was no evi-
dence of calcification. The lesion was located in the subcutaneous plane with
splaying and compression of the left sternocleidomastoid muscle anteriorly
towards the left lobe of thyroid suggesting the possibility of lipoma/dermoid
cyst (Figure 1). Fine needle aspiration cytology suggested the presence of a
skin adnexal tumor.

In addition, the patient had an expansile lucent contrast enhancing lesion
with thick sclerotic rim in the greater wing of sphenoid extending to pterygoid
plate pressing the sphenoid sinus, which suggested the presence of fibrous
dysplasia. The suprasternal mass was excised with a clinical suspicion of lipo-
ma and sent for histopathological examination.

The mass was well circumscribed and had a smooth surface. The cut sec-
tion of the mass was entirely solid, yellow to gray white in color. During mi-
croscopic examination, it was seen that the tumor was composed of mature
adipose tissue, spindle cells, and epithelial component in varying proportions
(Figure 2). The epithelial component was observed as consisting of stratified
squamous epithelium arranged in anastomosing cords, solid nests, and is-
lands. Some of the cell nests showed central cystic spaces lined by squamous
or cuboidal epithelial cells. In addition, large cystic spaces lined by glandular
epithelial cells were also observed. In some epithelial islands the centrally lo-
cated cells showed increased keratinization and squamous pearl formation. In
some foci the epithelial cells showed cytoplasmic clearing. The predominantly
present plump spindle cells were arranged in fascicles and lattice-like network.
These cells had oval to elongated nuclei with finely dispersed chromatin with
an indistinct eosinophilic cytoplasm. At several locations the plump spindles
appeared to merge with the peripheral cells of epithelial nests/islands. The
areas between the plump spindle cells surrounding the epithelial islands and
mature adipose tissue showed delicate fibroblast-like spindle cells mixed with
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Table 1. Immunohistochemical Profile of Ectopic Hamartomatous Thymoma

IHC Markers Epithelial Cells Plump spindle cells Delicate spindle Adipose tissue Lymphoid cells
(Fibroblastic) cells
Pan CK Positive Positive Negative Negative Negative
EMA Epithelial cell nests/islands, sparing the peripheral Negative Negative Negative Negative
layer of cells
mCEA Cuboidal cells lining the cysts as well as central Negative Negative Negative Negative

cystic spaces within the epithelial nests/islands

PAX8 Negative Negative Negative Negative Negative
TTF1 Negative Negative Negative Negative Negative
CK19 Positive Positive Negative Negative Negative
CK5/6 Positive, more intense in the squamoid areas Positive Negative Negative Negative
P63 Positive Positive Negative Negative Negative
P40 Positive Positive Negative Negative Negative
D2-40 Peripheral layer of epithelial nests/ islands Positive Negative Negative Negative
Calponin Peripheral layer of the epithelial nests/ islands Positive Negative Negative Negative
SMA Few cells at the periphery of the epithelial nests/ Positive Negative Negative Negative
islands
S100 Negative Negative Negative Positive Negative
CD10 Peripheral layer of the epithelial nests/islands Positive Negative Negative Negative
AR Positive Positive (focal) Negative Negative Negative
CD34 Negative Negative Positive Negative Negative
Vimentin Negative Positive Positive Positive Negative
Desmin Negative Negative Negative Negative Negative
TdT Negative Negative Negative Negative Negative
CD1a Negative Negative Negative Negative Negative
CD99 Negative Negative Negative Negative Negative

IHC, immunohistochemistry; mCEA, monoclonal CEA.
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Figure 1. (A-C) Contrast enhanced computed tomography of head and neck and upper part of the chest shows a well-defined rounded minimally enhancing space occupying lesion
in the anterior aspect of the neck in left paramedian location. (D and E) CT of head shows an expansile lucent contrast enhancing lesion with thick sclerotic rim in the greater wing of
sphenoid extending to pterygoid plate compressing sphenoid sinus. (F) Cut section shows a solid mass with yellow to gray white areas.
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Figure 2. (A) H&E staining under low power microscopy (10x) reveals a tumor showing admixture of spindle cells, adipose tissue, and epithelial cell islands. (B) H&E staining (10x)
shows cell nests with central cystic spaces lined by cuboidal epithelial cells. (C) H&E staining (10x) displays cystic spaces lined by glandular epithelial cells showing stratification at
places with adjacent lymphoid aggregates. (D) H&E staining under high power microscopy (40x) shows epithelial islands with cytoplasmic clearing and the centrally located cells with
increased keratinization. (E and F) H&E staining (10x and 20x) demonstrates plump spindle cells arranged in fascicles and lattice like network surrounded by delicate spindle cells.
H&E, hematoxylin and eosin.

Figure 3. (A) IHC staining (20x) with Pan CK shows positivity in the epithelial islands and spindle cells. (B) IHC staining under high power microscopy (40x) displays intense positivity of
CK5/6 in the squamoid areas. (C) IHC staining (20x) with EMA is positive in epithelial cell nests sparing the peripheral layer of cells. (D) IHC staining (20x) with mCEA is positive in the
cuboidal cells lining the cysts as well as central cystic spaces within the epithelial islands. (E-H) IHC staining (20x) with Calponin, SMA, CD10, and D2-40 highlights the peripheral layer
of epithelial island and plump spindle cells. IHC, immunohistochemistry.
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Figure 4. (A and B) IHC staining (20x) with P-40 and p-63 is positive in the epithelial cells and spindle cells. (C and D) IHC staining (20x) with PAX8 and TTF1 is negative in the epithelial
cells and spindle cells. (E) IHC staining (20x) with vimentin highlights the spindle cells and adipocytes. (F) IHC staining (20x) with CD34 is positive in delicate spindle cells. (G) IHC staining
(20x) with S100 is negative in the spindle cells and epithelial islands. (H) IHC staining (20x) with TdT is negative in the lymphocytes. IHC, immunohistochemistry.

clusters of mature adipocytes. In addition, there was a mild infiltrate of small
lymphoid cells forming aggregates. There was no significant pleomorphism or
mitotic activity in any of the cellular components. Necrosis was not observed.
These microscopic findings were consistent with the diagnosis of what is re-
ferred to as “ectopic hamartomatous thymoma.”

The details of the immunohistochemical findings of the different con-
stituents of the lesion are summarized in Table 1 and illustrated in Figure 3
and Figure 4. The postoperative course was uneventful, and the patient was
discharged. The follow-up examination of the patient showed no evidence of
recurrence or metastasis after 6 months of resection.

DISCUSSION

Ectopic hamartomatous thymoma was first described by Smith and McClure
in 1982 [3]. Two years later it was considered as a separate disease by Rosai
et al. [4]. There is a lot of controversy in literature regarding the nomencla-
ture and origin of these tumors. The term ectopic hamartomatous thymoma
was first introduced by Rosai [4]. These tumors were thought to arise from
developmental abnormalities of the third and fourth branchial pouches, the
cervical sinus, or the ultimobranchial body [4-7]. We contend that the term ec-
topic hamartomatous thymoma is a misnomer as this lesion is neither ectopic
nor a hamartoma. It is a neoplastic lesion with tumor components indigenous
to the site. Though the term thymoma is used in the nomenclature, there is
no evidence of thymic origin or differentiation. None of the reported ectopic
hamartomatous thymomas have mediastinum or thymus [8]. Since then var-
ious nomenclatures have been proposed including “branchial anlage mixed
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tumor” and “thymic anlage tumor.” The latest is the term “biphenotypic bran-
chioma” suggested by Sato et al. [1].

The morphological and immunohistochemical findings of the present
case are in agreement with previous observations denying thymic origin. As
stated previously, the tumor does not affect mediastinum and does not show
thymic elements [8]. This tumor also lacks the characteristic lobular architec-
ture of thymoma. The lymphocytic component in this lesion is minor and lacks
CD99, TDT and CD1a which characterize thymic lymphocytes. Although Lee et
al. favored a thymic origin because of the presence of CD99+ lymphocytes in
this lesion [9], other studies including the present one refute this observation
[10,11]. The absence of PAX8 staining and presence of myoepithelial compo-
nent as evidenced by combined positivity for SMA, CD10, calponin, p63, and
p40 further emphasize the non-thymic origin of this tumor. Further, in the
present case, we demonstrated D2-40 staining in the peripheral layer of epi-
thelial islands and plump spindle cells similar to expression of the other myo-
epithelial markers. Though D2-40 is a popularly known lymphatic endothelial
marker and has been found to be expressed in myoepithelial cells, expression
in ectopic hamartomatous thymoma has not been evaluated till date [12].

This case also shows that the epithelial components are in fact epithe-
lial-myoepithelial islands having inner multilayered epithelial cell bound by
a single layer of peripheral myoepithelial cells. These central epithelial cells
showed predominantly squamous differentiation as evidenced by p40, p63,
and CK5/6 positivity. The glandular differentiation of epithelial nests at the
centre and cystic spaces was highlighted by CEA. EMA stained only the cen-
tral epithelial cells sparing the peripheral myoepithelial cells whereas reverse
staining pattern was seen with myoepithelial markers calponin, SMA, and
D2-40. The morphological and immunophenotyping findings of the present
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case also demonstrate that plump spindle cell are myoepithelial in nature and
have phenotypic and histogenetic similarity to peripheral layer of epithelial
cell nests.

Based on the above morphologic and immunophenotypic features, we
stress the need to discontinue the existing term of ectopic hamartomatous
thymoma and replacing it with suitable nomenclature that aptly denotes its
phenotype and possible histogenesis. We propose a new terminology “Tri-
phasic Epithelial Myoepithelial Mesenchymal Branchial Anlage Tumor (TEMM-
BAT)" as it encompasses three important constituents of the lesion (epithelial,
myoepithelial, and mesenchymal) and its possible histogenesis in relation to
branchial remnants.

We further recommend the removal of this entity from current classifica-
tion under soft tissue tumors of uncertain differentiation. We propose that it
should be re-classified under the newly introduced category of “Tumors and
tumor-like lesions of the neck and lymph nodes” in WHO classification of Head
and Neck tumors as these occur almost exclusively in the neck with rare ex-
ceptions [13].

CONCLUSION

Ectopic hamartomatous thymoma is a rare neoplasm with classic anatomical
location and characteristic histological and immunohistochemical features.
Awareness of ectopic hamartomatous thymoma is essential to accurately
diagnose these lesions which clinically mimics lipoma. Morphological and im-
munohistochemical findings do not favor a thymic origin and could represent
tumor arising from branchial remnants. Hence, we favor re-designating and
re-classifying this entity.
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