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A B S T R A C T

Ectopic hamartomatous thymoma (EHT) is a rare benign neoplasm classically occurring in the lower neck of
adult males. Here we present a case of EHT occurring in a 43-year-old immunocompromised male and a brief
review of existing literature. The patient presented with a palpable mass overlying the left clavicle which, on
imaging, showed a solitary nodule possibly eroding the cortical bone. A biopsy predominantly showed spindle
cells that were immunopositive for keratin AE1/AE3 as well as weakly positive for CD99, SMA, and CD34. A
diagnosis of synovial sarcoma was favored; at which point surgical resection was performed. The resected mass
was well-demarcated with a tan-yellow cut surface. Microscopically, the lesion was composed of a mixture of
spindle cells, glands, and mature adipose tissue. The spindle cells were plump with bland nuclei, and the epi-
thelial component showed morphology similar to glands of salivary or breast tissue with a bilayered appearance
(luminal and basal). No pleomorphism, mitotic figures, or necrosis was present. Immunohistochemical stains
were performed and showed the spindle cells to express a myoepithelial phenotype (cytokeratin AE1/AE3, p63,
calponin positive). The glands showed SMA and p63 positivity in the basal cells (similar to salivary gland and
breast). Overall, given the clinical context, histomorphologic, and immunohistochemical profile, a diagnosis of
EHT was made. At 12 months of follow-up there was no evidence of recurrence.

1. Introduction

Ectopic hamartomatous thymoma (EHT), also known as branchial
anlage mixed tumor (BAMT), is a rare benign neoplasm of uncertain cell
origin [1,2]. The tumor was originally described in 1982 by Smith and
McClure and further named by Rosai et al in 1984 [3,4]. Multiple
studies have attempted to determine the exact origin of this tumor
without definitive classification [1,2]. Due to the lack of known origin
and tri-phasic tissue composition, these tumors are often misdiagnosed.
EHTs often present with a classic clinical course, arising as a lump in
the lower neck near the sternoclavicular junction in middle aged males
(median age 46 years) [1–6]. Previous reports have not linked EHT
occurrence with any form of predisposition such as viral infection or
state of immunodeficiency; however, studies have not been widely
performed to investigate predisposing factors due to the theoretical
nature of the tumor as a developmental remnant [2,5,6]. Here we de-
scribe a case of an EHT arising in an immunocompromised male with
HIV.

2. Clinical history

A 43-year-old male presented with a slowly enlarging mass over-
lying the left proximal clavicle that he had first noted 15 years prior. He
noted slow enlargement of the mass and worsening pain since that time.
His past medical history was significant for HIV/AIDS on anti-retroviral
therapy (undetectable viral load) complicated by HIV dementia (stage
1), arthralgia, and chronic fatigue. Additionally, he had diabetes mel-
litus type 2, complicated by peripheral neuropathy and retinopathy.
There was no family history of cancer or social history of any smoking
or alcohol use. On physical exam, a mass was palpated overlying the
proximal left clavicle near the sternoclavicular joint. A chest CT (Image
1) showed a solitary 1.4 cm soft tissue nodule adjacent to the proximal
left clavicle with associated subtle clavicular cortical erosion. The re-
mainder of the CT was unremarkable. Given the solitary nature of the
lesion and the patients increased risk of malignancy, an interventional
radiology guided biopsy was performed.

The biopsy showed limited material for diagnosis, show pre-
dominantly spindle cells with scant cytoplasm arranged in a vague
fascicular pattern. Focal gland formation and epithelioid cells were also
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appreciated. Multiple immunohistochemical stains were performed and
the spindle cell element showed strong immunopositivity for keratin
AE1/AE3, as well as weak positivity for CD99, SMA, and, CD34. The
lesion was immunonegative for S100, MUC4, and Myo-D1. Due to the
spindle cell nature of the lesion, and the patient’s HIV status, a HHV8
latency-associated nuclear antigen (LANA) stain was performed and
was negative (excluding Kaposi sarcoma). Given this immunoprofile
and biphasic morphologic appearance, synovial sarcoma was favored
and confirmatory molecular testing for fusion transcripts were sent.

Given the possible diagnosis of synovial sarcoma, the clinical team
decided to proceed with surgical resection, followed by radiation
therapy based on the size and location of the lesion. While the patient
was awaiting surgical excision, molecular testing on the biopsy failed to
identify any of the most common synovial sarcoma fusion transcripts
(SYT-SSX1, SYT-SSX2, SYT-SSX4, SYT-SSX7, and SYT-SSX8). The sur-
gery proceeded as scheduled and the resection specimen was received
by pathology.

3. Material and method

Tissue sections of the entire tumor were fixed in 10% buffered
formalin and embedded in paraffin blocks. Routine microscopic sec-
tions were taken at 4-μm-thick sections and stained with hematoxylin
and eosin. Immunohistochemical stains were performed using an au-
tomated immunostainer (Leica Bond-III, Leica Biosystems, Buffalo
Grove, IL) and BondRefinePolymerTM biotin-free DAB detection kit.
Immunohistochemical stains were also performed on appropriate im-
munohistochemical control tissues and evaluated for appropriate
staining. The antibodies applied to the resection specimen are listed in
Table 1. A positive nuclear, cytoplasmic and/or membranous

expression in 10% or more of neoplastic cells was defined as ‘positive’.

4. Results

4.1. Macroscopic findings

Macroscopic examination revealed a tan-yellow, lobular, homo-
genous, and well-circumscribed mass measuring 1.4×1.0 x 0.8 cm
(Fig. 1). The surrounding tissue was comprised predominantly of ske-
letal muscle.

4.2. Histology and immunohistochemical findings

Histologically, the tumor was well-circumscribed and solid, showing
predominantly a moderately cellular proliferation of spindled cells ar-
ranged in a fascicular architecture (Fig. 2a). The spindle cells were
predominantly plump with eosinophilic cytoplasm and contained bland
nuclei with occasional prominent nucleoli (Fig. 2b-f). A second smaller,
more delicate population of spindle cells were present surrounding the
fascicles of plump spindle cells. Other areas showed discrete gland
formation composed of cuboidal cells within a fibrotic stroma (Fig. 2b-
e). The nuclei were round and monotonous, with prominent nucleoli
and a moderate amount of eosinophilic cytoplasm. Some of the glands
showed a distinct epithelial/luminal cell layer and basal cell layer, si-
milar to salivary gland or breast morphology. The smaller population of
thinner spindle cells were also present surrounding the glands. A third
component of mature adipose tissue was also seen at the periphery of
the tumor (Fig. 2a-d). Overall, the tumor composition was approxi-
mately 80% spindle cell component, 10% glandular component, and
10% adipocyte component. No pleomorphism, necrosis, or mitotic fig-
ures were readily identified in any of the tumor components. A scant
rim of chronic inflammation was appreciated, with rare intratumoral
lymphocytes seen. No Hassal’s corpuscles were appreciated.

Immunohistochemical stains were performed to better classify the
lesion. The lesional, plumper spindle cells were immunopositive for
cytokeratin AE1/AE3, cytokeratin CAM5.2, calponin, p63, and smooth
muscle actin, and immunonegative for S100, CD34, smooth muscle
myosin, desmin, CD99, TdT, CD5, and MUC4. These stains highlight the
myoepithelial differentiation of the spindle cell component of the tumor
(Fig. 3a-d). The smaller, more delicate spindle cell population was
positive for CD34 and CD99, and negative for cytokeratins. The
glandular/epithelial component stained positively with the tested cy-
tokeratins; epithelial basal cells showed staining with smooth muscle
actin and p63 (Fig. 3a, c–d). S100 stain highlighted the adipocytic
component. CD45 stained only the intratumoral lymphocytes. Ap-
proximately 50% of the lymphocytes were positive for CD5 (T cells),
and none of these cells were positive for TdT or CD99.

Overall, given the clinical presentation, triphasic morphology, be-
nign nuclear features, and immunoprofile consistent with myoepithelial
nature, the diagnosis of spindle cell neoplasm most consistent with EHT
was made.

4.3. Patient follow-up

At a 12 month follow-up after the excision, the patient is doing well
on antiretroviral therapy, and post-operative imaging is negative for
any sign of tumor recurrence.

5. Discussion

The World Health Organization (WHO) defines EHT as a “benign
tumor of the lower neck showing an admixture of spindle cells, epi-
thelial islands and adipose cells suggesting branchial origin” [1]. They
further emphasize the classic clinical presentation of a well circum-
scribed mass in the region of the sternoclavicular joint, with a strong
male predominance (> 10:1). Our present case showed all of these

Image 1. A chest CT showed a solitary 1.4 cm soft tissue nodule adjacent to the
proximal left clavicle (arrow) with associated subtle clavicular cortical erosion.

Table 1
Immunohistochemistry antibodies (performed on the resection specimen).

Antibody Manufacturer Species Clone

AE1/AE3 Dako Mouse AE1/AE3
Calponin Ventana Rabbit EP798Y
Cam 5.2 Cell Marque Mouse Cam 5.2
CD5 Leica Mouse 4C7
CD34 Leica Mouse QBEnd 10
CD45 Leica Mouse X16/99
CD99 Ventana Mouse O13
Desmin Ventana Mouse DE-R-11
MUC4 Epitomics Rabbit EP256
p63 Ventana Mouse 4A4
S100 Ventana Mouse 4C4.9
Smooth Muscle Actin Cell Marque Mouse 16/f5
Smooth Muscle Myosin Cell Marque Mouse SMMS-1
TdT Leica Mouse SEN28
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classic features. Histologically, the tumor is composed of three tissue
components: bland plump spindle cells in a fascicular or lattice-like
growth pattern, epithelial islands with squamous/syringomatous/
glandular/cystic differentiation, and adipose tissue [1]. In this case, the

epithelial islands were exclusively glandular structures. An expanded
immunophenotype is not currently endorsed, but it is noted that both
the spindle and epithelial component stains positively with cytokeratins
and smooth muscle actin as was seen in this case [1].

Fig. 1. Macroscopic examination showed a well circumscribed mass with a tan-yellow, homogenous cut surface.

Fig. 2. A. Ectopic hamartomatous thymoma.
Sections show a well-circumscribed, triphasic
tumor with predominantly spindle cells
forming vague fascicles. H&E stain, 40× . B–C.
Higher power showed discrete gland formation
and adipocytes. H&E stain, 100x and 200× .
D. Areas of the glandular component were
lined by a simple cuboidal lining with round,
monotonous nuclei, with inconspicuous nu-
cleoli. H&E stain, 400× . E. Other areas
showed glands with both a distinct luminal,
and basal cell layer, surrounded by thin, deli-
cate spindle cells. H&E stain, 200x F. The
spindle cells were predominantly plump with
bland nuclei and occasional prominent nu-
cleoli. A smaller population of thinner spindle
cells were also present surrounding the
plumper population. H&E stain, 400× .
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Overall, EHT is a rare benign neoplasm with less than 80 cases
published in the English literature [7]. Within the multiple available
literature reviews and case series, only exceptionally rare malignant
cases have been reported [2,5–8]. Numerous studies have failed to
elucidate a true thymic origin and have proposed an alternative no-
menclature such as ‘branchial anlage mixed tumor’, ‘thymic anlage
tumor’, and most recently ‘biphenotypic branchioma’ [2,6,7]. Despite
these attempts at proposing a standardized nomenclature, the true
histogenesis remains controversial. However, most believe the tumor to
be derived from an embryologic remnant. Due to this possible embry-
ologic origin, studies have not investigated any relation to immune
status. Multiple sites of origin have been proposed including branchial
pouches, heterotopic salivary gland tissue, and the cervical sinus of His
[2,6,7]. Given the paucity of data on these tumors, the favored name by
the WHO is still EHT [1]. Our case concurrently delves into the histo-
genesis dilemma of this tumor by showing no morphologic signs of
relation to thymic tissue. The immunohistochemical findings are con-
sistent with a myoepithelial cell type, similar to previous reports
[2,6,7]. This case also showed no tumoral expression of CD5 in the
tumor components or TDT or CD99 expression in the intratumoral
lymphocytes. Overall, in this case, the morphology and im-
munohistochemical expression is most consistent with the work of
Fetsch et al., who reported the characteristics of 21 cases and suggested
a branchial origin of the tumor (branchial anlage mixed tumor), such as
the cervical sinus of His [2].

Despite the uncertain origin, the differential diagnosis is well-de-
scribed. This differential includes many tumors with biphasic mor-
phology such as synovial sarcoma, peripheral nerve sheath tumors with
glandular differentiation, mixed tumors of skin adnexal and salivary
gland origin, soft tissue myoepithelioma, spindle epithelial tumor with
thymus-like differentiation (SETTLE) and teratoma [2,5–8]. Other
considerations included spindle cell (sarcomatoid) carcinoma and
dendritic fibromyxolipoma [2]. In this case, due to the patients HIV
positivity, mycobacterial spindle cell pseudotumor is also a considera-
tion.

As in this case, the most common diagnostic dilemma is with the
differential of biphasic synovial sarcoma given the keratin positivity of
the spindle cell component. However, EHT should be negative for low

molecular weight cytokeratins such as cytokeratin 7 and cytokeratin 8/
18 (commonly expressed by synovial sarcomas), but positive for high
molecular weight cytokeratins such as cytokeratin 5/6 [9]. Cytokeratin
5/6 highlights the myoepithelial nature of the lesion and is only rarely
positive in synovial sarcomas, approximately 5–6% of cases [9]. EHTs
should also not express BCL-2, show no cytologic atypia, and have
minimal mitotic activity [6]. Recently, TLE1 has been found to be
sensitive for synovial sarcomas, but testing has not been performed in
EHT’s to look for expression [10]. TLE1 was not performed in this case
due to the negative fusion transcripts for synovial sarcoma. Ad-
ditionally, EHT is negative for the typical transcripts commonly found
in synovial sarcoma such as t(x;18)(p11.2; q11.2) [11].

Other considered tumors are more easily excluded by morphology
and location. Mixed tumors of skin and salivary glands often show
chondroid or cartilaginous foci and both soft tissue myoepitheliomas
and dendritic fibromyxolipomas show prominent myxoid stroma, both
features that are absent in EHT [2]. Others may be excluded by im-
munohistochemical staining, such as peripheral nerve sheath tumors
showing positivity for S100 or SOX10 [12]. Spindle cell carcinoma
should, by definition, show evidence of malignancy including a high
degree of atypia and numerous mitotic figures. In this case, myco-
bacterial spindle cell pseudotumor was considered due to the patients
immunocompromised statues; however, this tumor is composed of
spindled histiocytes expressing histiocytic markers CD58 or CD163, as
opposed to myoepithelial cells [13]. SETTLE is exclusively seen within
the thyroid gland, contains no adipocytic component, and typically is
limited to adolescents (median age 12.9 years); however, this tumor
does have low metastatic potential [14]. In this case, no lesion was
present within the thyroid.

Multiple studies have elucidated a ‘classic’ phenotype to distinguish
EHT from the other tumors listed in the differential diagnosis. The
myoepithelial nature of the spindle cell component is well established,
and thus, the cells stain with numerous markers including cytokeratins,
calponin, p63, and smooth muscle actin [2,6]. Immunostains for BCL2,
STAT6, and S100 are negative in EHT, with the exception of S100 in the
adipocytic component [6]. As such, differentiation with other myoe-
pithelial-rich neoplasms may be difficult. Salivary gland mixed tumors
typically show a prominent chondromyxoid background not seen in

Fig. 3. A. Ectopic hamartomatous thymoma.
AE1/AE3 keratin stain is strongly positive in
the epithelial component and positive, but less
intensely, in the spindle cell component. AE1/
AE3 stain, 100× . B. CD34 stain highlights the
thinner fibroblast-like spindle cells sur-
rounding the negative plumper myofibroblasts
and the epithelial components. CD34 stain,
200× . C. p63 stain highlights the nuclei of
spindle cells, as well as the basal layer of the
epithelial component (similar to salivary gland
and breast). p63 stain, 200× . D. Smooth
muscle actin stain shows cytoplasmic staining
in a similar distribution to p63. Smooth muscle
actin stain, 2000× .
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EHT and present in a different location [15]. Soft tissue myoepithe-
lioma may also show epithelioid or plasmacytoid nests with a spindle
cell background but has a more myxoid stroma and lacks an adipocytic
component [16]. Positive staining for S100 or SOX10, as well as iden-
tification of EWSR1 or PLAG1 gene rearrangements may be needed to
definitively exclude these lesions [15,16]. In this case, the ‘classic’
immunophenotype was demonstrated in conjunction with a consistent
clinical presentation and benign triphasic histomorphology to make the
final diagnosis.

6. Conclusion

The distinction of EHT from other spindle cell lesions is important
for appropriate therapy. Awareness of this benign entity and its classic
clinical presentation are helpful in distinguishing this lesion from imi-
tators, in particular synovial sarcoma. In immunocompromised pa-
tients, the differential diagnosis is broadened (including mycobacterial
pseudotumor), second to the increased clinical concern for malignancy.
The treatment involves surgical excision only and tumor recurrence is
extremely rare, most likely attributed to incomplete resection. The
index of suspicion should be high for any lower neck mass associated
with the clavicle or sterno-clavicular joint in a male patient, displaying
and admixture of bland spindled cells, benign epithelial islands, and
adipose tissue (triphasic tumor).
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