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Introduction

Ectopic hamartomatous thymoma (EHT) is a rare benign 
neoplasm that almost exclusively occurs in the lower neck 
area of adult patients with a remarkable male predominance 
[1]. Histologically, EHT is characterized by an admixture of 
spindle cells, epithelial islands, and adipocytes. Since the 
first description in 1982 by Smith and McClure [2] and rec-
ognition as a disease entity by Rosai et al. [3], 77 cases have 
been reported in the English literature [2–38]. We herein 
describe two additional cases of EHT, one benign and one 
malignant, and present the clinicopathological and immu-
nohistochemical characteristics. We also reviewed all previ-
ously reported EHT in the English literature, and address the 
recent discussion regarding the tumor nomenclature.

Case Reports

Case 1

A 31-year-old man presented with a 2-year history of a mass 
in the right lower neck. No other abnormal clinical symp-
toms or laboratory data were found. Physical examination 
revealed a well-defined mass in the right supraclavicular 
area. Ultrasonography showed a well-demarcated heteroge-
neous mass. The clinical impression included a lipoma, der-
moid cyst, or some other neck mass. The patient underwent 
surgical resection of the tumor, and the postoperative course 
was uneventful, without disease at 1 year.
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On gross examination, the mass was encapsulated and 
lobulated, measuring 9 × 6.5 × 4.3 cm. The cut surface 
was solid and yellowish (Fig. 1a). Microscopically, the 
tumor was composed of spindle and epithelial cells, and 
mature adipocytes (Fig. 1b). The nests of epithelial cells 
formed non-keratinizing squamoid islands or glandular 
structures (Fig. 1b–d). Two types of spindle cells were 
recognized, namely, plump and delicate (small) (Fig. 1e). 
The plump spindle cells proliferated in a fascicular pattern. 

These areas were densely cellular but without signifi-
cant cellular atypia. The nuclear chromatin was fine, and 
nucleoli were indistinct. Delicate spindle cells found 
between the fascicles had small nuclei and scanty cyto-
plasm. Immunohistochemically, the plump spindle cells 
and epithelial cells were positive for cytokeratin (CK) 
(Fig. 1f), with the plump spindle cells also immunoreac-
tive for smooth muscle actin, HHF-35, CK5/6, p63, p40, 
D2-40, and CD10 (Fig. 1g, h) while negative for desmin, 

Fig. 1  "Case 1". a Grossly, 
the tumor was a well-circum-
scribed yellowish solid mass. b 
Histologically, the tumor was 
composed of an admixture of 
spindle cells, epithelial islands, 
and adipocytes. c Nonkeratiniz-
ing squamous cell nest with 
small glandular structure. d 
Squamous islands with anasto-
mosing network. e Two types 
of spindle cells were observed. 
The plump cells in the right, 
and delicate cells in the left. f 
Cytokeratin was positive for 
epithelial islands and plump 
spindle cells, but not for delicate 
spindle cells. g, h Myoepithelial 
markers, such as p63 (g) and 
CD10 (h), were positive for 
plump spindle cells but negative 
for delicate cells
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S-100 protein, CD31, and SOX10. The delicate spindle 
cells were only positive for CD34 and vimentin.

Case 2

The second case presented in the low midline-suprasternal 
notch area in a 70-year-old woman, who had no other symp-
toms and no history of other tumors. The tumor measured 
3.5 × 2.5 × 0.8 cm. Microscopically, the tumor showed an 
intimate blending of two different processes. The first was an 
EHT. There was a very well marginated and circumscribed 
periphery to the lesion. There were numerous cysts lined 
by squamous and respiratory-type epithelium (Fig. 2a). 
There was no atypia to this epithelial lining (Fig. 2b). Sev-
eral squamous cysts, inclusions and eddies were noted in 
the surrounding soft tissues, also lacking any atypia. There 
was a spindled shaped fascicular to storiform proliferation 
of unremarkable epithelioid spindle cells (Fig. 2b). There 

were islands of mature adipose tissue along with areas 
that showed mature lymphocytes. Blended with the EHT 
was an intraductal adenocarcinoma, showing a spectrum 
of changes that mimicked a breast lesion: typical ductal 
hyperplasia, atypical ductal hyperplasia, with a continuum 
to an increased degree of pleomorphism to yield an intra-
ductal carcinoma that greatly expanded the ductal spaces 
(Fig. 2c–f). The areas of atypical intraductal proliferation 
coalesced and merged, expanding the ductal spaces and 
filling them with the more atypical population of neoplas-
tic cells. Islands of atypical epithelium were noted distant 
from the rest of the lesion, interpreted to represent inva-
sion. However, there was no desmoplastic stromal reaction 
or individual cell infiltration. The tumor showed a biphasic 
appearance, with a thin and attenuated layer of myoepithelial 
cells highlighted by the smooth-muscle actin, p63 and p40 
at the periphery, surrounding the atypical luminal epithelial 
cells (Fig. 2h). There was a ‘Roman Bridge’ appearance in 

Fig. 2  "Case 2". a Low-power 
view of the tumor showed 
numerous cysts lined by 
squamous and respiratory-type 
epithelium. b There was no 
atypia to this epithelial lining. 
The spindle cell component 
of ectopic hamartomatous 
thymoma was also observed. c 
Low-power view of the carci-
noma area. d Adenocarcinoma 
component, showing relatively 
low-grade atypia. e Adeno-
carcinoma, showing papillary 
and glandular patterns. The 
cancer cells showed prominent 
nucleoli. f Adenocarcinoma, 
showing solid and cribriform 
patterns. g Some tumor cells 
had granular cytoplasm. h 
Immunohistochemical stain of 
smooth muscle actin highlight-
ened myoepithelial cells around 
the atypical luminal epithelial 
cells
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some areas, micropapillary architecture in others, and more 
of a glandular appearance to the rest of the lesion. These 
epithelial cells were enlarged, with an increased nuclear to 
cytoplasmic ratio. The cytoplasm was eosinophilic to opaci-
fied to focally vacuolated. Granular cytoplasm was noted in 
some areas (Fig. 2g), while more opacified in others. Muci-
carmine positive vacuoles were noted. The nuclei were irreg-
ular with coarse nuclear chromatin and prominent, easily 
identified nucleoli (Fig. 2e, f). There were apocrine features, 
with luminal cytoplasmic blebs. While pleomorphism was 
present, it was not profound. Mitoses were low, with only 
1 per 10 high power fields, complemented by a 2% Ki-67 
index. Tumor necrosis was not appreciated. The spindled 
cells within the EHT were strongly immunoreactive with 
MSA androgen receptor, while the intraductal carcinoma 
was also positive with androgen receptor but negative with 
S-100 protein. The patient is alive, although with less than 
1 year of follow-up.

Discussion

"Case 1" showed typical clinical and morphological fea-
tures of EHT. Histologically, the tumor was composed of 
an admixture of spindle cells, epithelial islands, and adipo-
cytes. Two types of spindle cells were observed as previ-
ously reported [22]. The epithelial nature of plump spindle 
cells was demonstrated by the strong and diffuse positivity 
for CK. The plump spindle cells also stained positively for 
myoepithelial markers, such as CK5/6, p63, p40, D2-40, 
and CD10. These findings indicate that EHT is a tumor 
composed of epithelial and myoepithelial cells, while other 
myoepithelial and neuroectodermal markers, such as S-100 
protein and SOX10, were absent.

"Case 2" demonstrated an intraductal adenocarcinoma 
arising within an EHT. Malignancy arising in EHT is 
extremely rare, with only three cases previously reported 
(Table 1) [10–12]. The adenocarcinoma component in our 
case mimicked intraductal carcinoma of the breast (ductal 
carcinoma in situ). The degree of pleomorphism of the 
tumor cells was variable within the tumor, with several areas 
showing well developed glandular differentiation, similar to 
findings reported by Michal et al. [12].

Thus far, a total of 79 cases of EHT have been reported 
in the English literature, including the current two cases 
(Table 1). In aggregate, EHT shows a predilection for mid-
dle-aged adults (age range: 19–89 years; mean: 46 years) 
(n = 78). The male to female ratio is 3.4:1 (61:18), high-
lighting a significant male predominance. While no conclu-
sion can be made, the presence of strong androgen receptor 
reactivity in the spindled tumor cells [26] may suggest a 
hormone sensitive growth, a finding similar to nasopharyn-
geal angiofibroma and salivary duct carcinoma, where there 

are ligand-independent AR splice variants, mutations, and 
extra AR gene copies, although usually no AR gene amplifi-
cation [39, 40]. The most common locations of EHT include 
the supraclavicular, suprasternal, and sternoclavicular areas. 
Other sites rarely reported include the chest wall and poste-
rior axilla [4, 13, 21, 31]. It is well known that the branchial 
plexus development can result in many normal anatomic var-
iations as well as significant anomalies. Many of the nerves 
(C5-T1 trunks) may innervate muscles and tissues of the 
region in an aberrant fashion. Since the cranial nerves and 
laryngeal nerves are associated with pouch derivatives, it 
does not seem far-fetched that an isolated tumor may develop 
in an unusual location like the posterior axilla. Clinically, 
the vast majority of supraclavicular masses represent met-
astatic tumors or lymphoma, with the majority of tumors 
primary carcinomas below the clavicles, with genitourinary 
primaries affecting the left side disproportionately [41]. If 
we classify “suprasternal” and “presternal” as “midline”, 
the ratio of left-sided : midline : right-sided is 35 (51%):17 
(25%):16 (24%) (n = 68). Therefore, the left side is more 
commonly affected. Interestingly, there are known laterality 
differences in the neck, with cell mediated immune hyper-
sensitivity reported to be stronger in the left side of humans 
and different cancer rate asymmetries, especially for head 
and neck Merkel cell carcinomas [42–44]. Further, the left 
supraclavicular space contains the thoracic duct and jugular 
lymphatic trunk, a distinctly different anatomy to the left 
side of the low neck than the right side. Thus, during embry-
ologic development, these complex differences in anatomy 
may play a role in the development of the tissues which give 
rise to this tumor. The tumor size ranged from 1.4 to 19.0 cm 
(mean: 4.9 cm) (n = 77). The molecular evaluation of EHT 
is limited to a few reports, but one such study showed the 
absence of PLAG1 rearrangements in EHT, distinctly differ-
ent from lipomatous pleomorphic adenoma [31].

The exact origin of EHT remains controversial. The cur-
rent tumor appellation was introduced by Rosai et al. [3] 
in 1984 with the designation “ectopic hamartomatous thy-
moma,” reflecting a belief that these tumors were derived 
from the third branchial arch and were composed of abnor-
mal thymic tissue. However, the name EHT is a misnomer 
and potentially misleading. The lesion is not a hamartoma, 
but is instead a neoplasm; it is not ectopic, as the compo-
nents are normal for the location embryologically (eutopic); 
and it is not a form of thymoma. The almost exclusive 
occurrence of the tumors in the lower neck has prompted 
the belief that they are a result of a developmental abnor-
mality of the third or fourth branchial pouches, the cervi-
cal sinus of His, and the ultimobranchial body [2–4, 7, 8]. 
Given that the precise histogenetic origin of EHT remains 
uncertain, the best terminology to describe these tumors is 
still debated. Fetsch et al. [22] proposed the nomenclature 
of “branchial anlage mixed tumor” because of its epithelial 
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Table 1  Clinicopathological features of reported ectopic hamartomatous thymoma (in English)

Reference Age/sex Location Size (cm) Comments

Smith et al. [2] 55/F L supraclavicular area 8.0
Rosai et al. [3] 35/M L supraclavicular area 4.0

26/M L supraclavicular area 6.0
40/M Suprasternal area 2.0
55/F L supraclavicular area 8.0
43/F R supraclavicular area 5.0

Fetsch et al. [4] 79/M Superior chest wall sternoclavicular joint 19.0
38/M Beneath SCM, above medial clavicle 5.5
37/M Superficial sternoclavicular joint 3.5
65/M Superficial sternoclavicular joint 10.0

Saeed et al. [5] 42/M Surprasternal area 5.0
Kim et al. [6] 49/M Above the sternal notch 5.0
Chan et al. [7] 66/M Surprasternal area 7.0

58/M Surprasternal area na
47/M L supraclavicular area 3.8
Adult/M Supraclavicular area 3.0
68/M L sternoclavicular area 3.0

Armour et al. [8] 47/M L supraclavicular area 3.8
Doctor et al. [9] 49/F Suprasternal area 2.4
Michal et al. [10–12] 31/M R supraclavicular area 6.0 Adenocarcinoma

39/M R supraclavicular area 5.5 Adenocarcinoma
38/M Suprasternal area 3.0
36/M Suprasternal area 1.5 Resembling squamous cell 

carcinoma with a spindle cell 
component

Eulderink et al. [13] 27/M Presternal area 3.5
Hirokawa et al. [14] 63/M Suprasternal area 3.5
Michal et al. [15] 43/M R suprasternal area 3.0
Henderson et al. [16] 39/M R sternoclavicular area 1.4
Zhao et al. [17] 71/M L supraclavicular area 9.0

52/M R supraclavicular area 3.5
Marschall et al. [18] 22/M Supraclavicular area 5.0
Fukunaga [19] 52/M L supraclavicular area 1.5
Lee et al. [20] 59/M L supraclavicular area 3.5
Kazakov et al. [21] 71/F Interface of the posterior axillary region and back 3.5
Fetsch et al. [22] 28/M L neck 2.0

29/M Suprasternal area 3.5
30/M Suprasternal area 7.0
35/M Chest wall, near sternal notch 7.0
36/M L infraclavicular area 4.0
36/M Supraclavicular fossa 5.0
40/M L supraclavicular area 6.2
40/M Medial clavicular area 6.5
47/M R supraclavicular area 4.0
47/M L sternoclavicular joint area 2.5
48/M L sternoclavicular joint area 2.5
48/M L sternoclavicular joint area 2.5
63/M L clavicular region area 2.5
64/F Suprasternal to manubrium 3.0
65/M R sternoclavicular joint area 2.5
78/M L clavicular area 2.0
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and myoepithelial features, but it has thus far not gained 
widespread adoption. Mixed tumor means too many things 
already, and so this name is confusing. Recently, Weissferdt 
et al. [37] proposed the designation “thymic anlage tumor” 
not only to more accurately classify these lesions, but, also 
to highlight their difference from true thymomas or mixed 
tumors. They insisted that the histologic and immunohis-
tochemical features were reminiscent of thymic derivation 
and suggested possible origin from remnant of the thymic 
anlage. However, in their immunohistochemical study, none 
of the cases showed expression of PAX8, which is positive 
in thymic epithelial cells and neoplasm [37]. In addition to 
the absence of normal thymic tissue in these tumors, the 
presence of myoepithelial differentiation is abnormal for 
thymic tumors, and the absence of EHT in the mediastinum 

or thymus, makes it very difficult to continue to include 
“thymic” in the name of this entity.

The general consensus remains that it originates from a 
branchiogenic origin. Embryologically, there are three germ 
layers (triploblast), with the endoderm and ectoderm giving 
rise to the mesoderm. The ectoderm forms neural crest, the 
latter involved in brain and facial development. Primarily 
involved in nerve tissue development (neurulation), tissues 
from this layer include brain, spinal cord, peripheral nerves, 
epidermis, mammary glands and subcutaneous glands. The 
endoderm is a much simpler layer, giving rise to epithelial 
linings, including the thyroid, parathyroid, thymus, foregut, 
midgut and hindgut. The mesoderm results in the forma-
tion of skeletal muscle, bone, and connective tissue (fat), 
among other organs, via somites, which represent meso-
derm on either side of the neural tube in embryos that will 

F female, M male, L left, R right, SCM sternocleidomastoid muscle, na not available

Table 1  (continued)

Reference Age/sex Location Size (cm) Comments

Kushida et al. [23] 19/M L supraclavicular area 5.0
Iida et al. [24] 89/F L supraclavicular area 6.0
Seok et al. [25] 47/M Suprasternal area 7.0
Weinreb et al. [26] 77/M L supraclavicular area 4.5
Choi et al. [27] 44/M L sternoclavicular area 7.5
Zhou et al. [28] 53/M L sternoclavicular area 7.0
Sakurai et al. [29] 26/M L supraclavicular area 2.0
Shim et al. [30] 34/M L supraclavicular area 6.0
Liang et al. [31] 29/F Beneath L SCM 4.0

31/M Beneath L SCM 8.0
47/M Anterior chest 4.5
53/F R supraclavicular area 8.5

Cheng et al. [32] 31/M R supraclavicular area 8.0
Huang et al. [33] 40/M L clavicular area 4.0
Jing et al. [34] 28/M L supraclavicular area 3.0
Reusens et al. [35] 45/F Presternal area 3.5
Parihar et al. [36] 44/F Lower neck na
Weissferdt et al. [37] 47/M L lower neck, sternoclavicular joint 5.0

52/M L lower neck, sternoclavicular joint 4.5
43/F R lower neck, sternoclavicular joint 8.0
38/M R lower neck, sternoclavicular joint 5.0
42/F L lower neck, sternoclavicular joint 4.5
34/M R lower neck, sternoclavicular joint 6.5
47/F L lower neck, sternoclavicular joint 5.5
38/F R lower neck, sternoclavicular joint 3.5
49/M R lower neck, sternoclavicular joint 6.0

Kondo et al. [38] 60/F L lower neck 6.0
24/F L lower neck 4.8

Present cases 31/M R supraclavicular area 9.0
70/F Suprasternal area 3.5 Adenocarcinoma, intraductal type
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determine the migratory pathways of neural crest tissues. 
Further, mesenchyme is a concept related to the mesoderm, 
describing the loose cells found in association with proteins 
and fluids, an extracellular matrix type material. Of course, 
human somatic cells can create pluripotent stem cells, that 
may give rise to a multitude of different tissues [45]. The 
branchial apparatus is formed by a complex interaction of 
the branchial pouches, clefts and arches. These structures 
play a significant role in ear, neck and facial development, 
with each portion of the apparatus contributing to the ulti-
mate development of specific organs or tissues. In this con-
text, the tumor currently called EHT is a neoplasm involv-
ing tissues derived from the branchial apparatus, but not 
fully expressing the tissues of the final organ. As it is tissues 
from the mesoderm and endoderm that are involved in this 
branchial apparatus tumor, the term biphenotypic branchi-
oma more closely encompasses the origins and tissue types 
seen in this tumor (which include epithelium, spindled cells 
and fat, but only two primordial layers). The term mixed 
tumor is inculcated in the literature of the head and neck 
region for a salivary gland tumor type that shows epithe-
lial, myoepithelial and chondromyxoid features, findings 
that are not seen in this tumor. Similarly, branchial anlage 
mixed tumor suggests the branchial mechanism of origin, 
but the “mixed tumor” does not convey the tissue types 
involved as accurately or concisely. Thymic anlage tumor 
can also be exclude due to the lack of true thymic tissue 
origin. Taxonomy is always fraught with significant contro-
versy and debate, but in an effort to yield a more biologically 
and histologically accurate term, biphenotypic branchioma 
is suggested to replace ectopic hamartomatous thymoma, 
branchial anlage mixed tumor and thymic anlage tumor. 
Biphenotypic is based on the presence of mesoderm and 
endodermal germ layer derivatives even though represent by 
three components histologically (epithelium, spindled cells 
and fat). “Branchi” implies branchial apparatus origin while 
“oma” supports the concept of a neoplasm. When carcinoma 
develops, the type of carcinoma can be added to the term, 
such as “intraductal carcinoma arising within biphenotypic 
branchioma”. To avoid confusion, international consensus 
of terminology is still desired, with active dialogue around 
this proposed diagnostic term.
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