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Spindle epithelial tumor with thymus-like differen-
tiation (SETTLE) is a very rare tumor of the thyroid
believed to be derived from branchial pouch or
thymic remnants and showing primitive thymic
differentiation. Although this tumor is prone to
develop delayed blood-borne metastases, the
metastatic risk is unclear because the case re-
ports in the recent literature had very short
follow-up periods. We report one case, the old-
est patient reported so far, who had been fol-
lowed up until death. The 59-year-old man had
an enlarged thyroid for all of his adult life, and
presented with recent rapid enlargement of the
thyroid. Neck exploration revealed a hard tu-
mor in the right lobe, with adhesion to sterno-
thyroid muscle. Histologic examination showed
an invasive biphasic neoplasm traversed by
sclerotic septa. Tight to loose fascicles of bland-
looking spindly cells were intimately intermin-
gled with tubulopapillary structures, diagnostic
of the SETTLE. This patient developed left pul-
monary metastases at 2 years and subsequently
developed bilateral pulmonary and widespread
metastases. He died 8 years after initial presen-
tation. This case illustrates the protracted clin-
ical course of the tumor, and survival for many
years despite the occurrence of metastases. Re-
view of the literature shows that SETTLE occurs
predominantly in young patients with a median
age of 15 years and male predominance. There
is a significant metastatic rate of 71% for pa-
tients with more than 5 years of follow-up in
spite of the otherwise indolent nature of the
tumor.
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Spindle epithelial tumor with thymus-like differen-
tiation (SETTLE) is a very rare thyroid tumor for-
mally characterized by Chan and Rosai (1) in 1991
as a tumor of the neck showing thymic or related
branchial pouch differentiation. Isolated reports of
this tumor entity had previously been reported un-
der a variety of designations, such as thyroid spin-
dle cell tumor with mucous cyst, malignant tera-
toma, thyroid thymoma in childhood, and “unusual
thyroid tumor in a child” (2– 6). SETTLE occurs in
young patients, with indolent growth and a ten-
dency to develop delayed blood-borne metastases.
Since the report of Chan and Rosai (1), a number of
case reports have appeared in the literature, but all
of them are flawed by short follow-up periods and
incomplete compilation of the previously reported
cases (7–12). Consequently, the malignant potential
of this tumor may not be fully evident from these
data. We herein report one case, the oldest patient
reported so far, who had been followed up until
death. The clinicopathologic features of all reported
cases in the English-language literature are also
reviewed.

CASE REPORT
A 59-year-old man had an enlarged thyroid for all

of his adult life. Over a period of 6 weeks before
hospitalization, the thyroid was noted to enlarge
rapidly. Eighteen years ago, the patient had bilat-
eral seminoma of the testes treated by bilateral
orchidectomy and irradiation to the groin area, and
had remained tumor free. One year ago, bilateral
breast removal was performed because of gyneco-
mastia.

Physical examination revealed an enlarged and
hard thyroid gland, most notably in the right lobe.
There were no palpable lymph nodes. A thyroid
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scan showed a large cold nodule in the right lobe.
Systemic investigations did not yield significant
findings.

Neck exploration was performed, revealing that
the right lobe of the thyroid was hard and adherent
to the right sternothyroid muscle. There was no

evidence of nodal metastasis on either side of the
neck. Right hemithyroidectomy was carried out.
The histologic diagnosis rendered at that time
(1970) was medullary thyroid carcinoma, and had
recently been revised to SETTLE. Two years after
surgical excision, the patient developed metastasis
to the left lung, requiring left upper lobectomy.
Subsequently, bilateral pulmonary metastases were
found, and the patient was given chemotherapy.

The patient died of disseminated tumor 8 years
after initial diagnosis. At autopsy, metastatic depos-
its were found in the left pleural surfaces, medias-
tinal lymph nodes, left main bronchus, both lungs,
peri-esophageal areas, pancreas, and kidney.

Pathologic Examination

Gross and histologic appearances
The thyroid tumor was partially circumscribed,

measuring 9 3 6 3 3.5 cm. The external surface was
bosselated, and the cut surface showed grayish-tan
tumor with vague lobulation (Fig. 1).

Histologic examination showed an invasive,
highly cellular neoplasm traversed by irregular thin
and thick sclerotic bands giving rise to multiple

FIGURE 1. Thyroid resection specimen. The thyroid parenchyma was
entirely replaced by grayish-tan tumor. A vague lobular pattern was
discernible.

FIGURE 2. Low magnification view of tumor. A, the tumor was traversed by irregular fibrous bands giving rise to a lobulated pattern. Note the
complex tubulopapillary pattern of the glandular component (hematoxylin and eosin stain; original magnification, 63). B, thyroid follicles were
entrapped in the invasive fronts of the tumor (hematoxylin and eosin stain; original magnification, 303).
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vague lobules (Fig. 2). The tumor had a biphasic
pattern characterized by merging of cytologically
bland and mitotically inactive spindle cells with
tubulopapillary epithelial structures (Fig. 3). The
former component accounted for approximately
40% of the entire tumor.

The spindle cells possessed elongated or oval nu-
clei with delicate chromatin and inconspicuous nu-
cleoli (Fig. 4). Nuclear pleomorphism was minimal
and mitotic figures were rare. The scanty to mod-
erate amount of faintly eosinophilic cytoplasm was
ill defined. The spindle cells formed tight to loose
streaming fascicles, with focal reticulated pattern
produced by intercellular edema. They blended im-
perceptibly with glands and narrow tubulopapillary
structures that were lined by bland-looking cuboi-
dal to columnar cells. There were some areas where
one of the two components dominated. Lympho-
cytes were sparse. Focal lymphovascular perme-
ation by tumor cells was present.

The metastatic foci in various organs generally
retained the morphology of the original tumor (Fig.
5). However, foci of coagulative necrosis were noted
in the metastatic tumor in the kidney.

Immunohistochemistry
Immunohistochemical staining was performed

using the VENTANA automated immunostainer
with a labeled streptavidin-biotin peroxidase detec-
tion system. The spindle cells as well as the glan-
dular cells showed positive staining for epithelial
markers (Fig. 6), but negative staining for thyro-
globulin, calcitonin, S-100 protein, and actin (Table
1). The staining for 34bE12 was the strongest,
whereas staining with MNF-116, CAM5.2, and EMA
was more patchy. CD5 was negative. There were no
TdT-positive lymphocytes.

DISCUSSION

SETTLE, a rare primary tumor of the thyroid, is
composed of spindle cells of epithelial nature form-
ing fascicles, merging into glandular structures tak-
ing the form of tubules, papillae, and cystic spaces.
In some cases, cysts or glands lined by mucinous or
respiratory epithelium may be present. Rare cases
may be predominantly monophasic, with spindle
cell predominance (10). It has been speculated that
SETTLE represents a neoplasm arising from bran-

FIGURE 3. Biphasic pattern of tumor. Streaming fascicles of spindly
cells merged imperceptibly with tubulopapillary structures (hematoxylin
and eosin stain; original magnification, 603).

FIGURE 4. High magnification view of the tumor. The spindle cells
showed a streaming pattern and possessed oval vesicular nuclei with
minimal nuclear atypia. The glandular structures were lined by bland-
looking cuboidal to columnar cells (hematoxylin and eosin stain;
original magnification, 1203).
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chial pouch remnants or ectopic thymus, showing
possible differentiation towards embryonic thymus
(thymoblastoma) (1). In one case, the SETTLE arose
in association with epithelium-lined cysts of possi-
ble branchial pouch derivation (8). Nonetheless, so
far convincing proof of thymic differentiation is
lacking: (1) CD20, a B-cell-associated marker ex-
pressed in the epithelial cells in a proportion of
spindle cell (type A) thymomas (13), is consistently
negative; (2) CD5, a leukocyte marker expressed in
a high proportion of thymic carcinomas, is negative
in the two cases on which this marker has been
studied (one previously reported and the current
case) (14); and (3) TdT1 immature T lymphocytes

that typically accompany thymomas have not been
found in this neoplasm. Thus, the histogenesis of
SETTLE remains elusive, and it is even possible that
it represents a primitive thyroid neoplasm (“thyro-
blastoma”) instead. Notwithstanding the uncertain-
ties on the nature of the tumor, SETTLE is undoubt-
edly a distinctive tumor type of the thyroid different
from other known thyroid neoplasms. When more
is known about the patterns of gene expression in
the thyroid and thymus, analysis of the gene ex-
pression patterns in SETTLE using microarray chips
can potentially shed light on the histogenesis of the
tumor.

In SETTLE, immunohistochemical staining re-
veals positivity of the spindly tumor cells for epi-
thelial markers, consistent with the ultrastructural
observation of tonofilaments and desmosomes
(7–9, 12). Interestingly, the spindle cells show
strong staining with 34bE12, indicating expression
of high molecular weight cytokeratin as commonly
seen in squamous cells; this feature is also observed
in two additional examples of SETTLE that we have
studied (results not shown). Su et al. (9) reported
one case of SETTLE that demonstrated myoepithe-
lial phenotype including immunoreactivity for
smooth muscle actin and ultrastructural evidence

FIGURE 5. Metastatic tumor in the lung (hematoxylin and eosin
stain; original magnification, 303).

FIGURE 6. Immunostaining for pan-cytokeratin in the primary
tumor. Diffuse staining was evident in the neoplastic spindly cells (pan-
cytokeratin stain; original magnification, 603).

TABLE 1. Immunohistochemical Findings

Antibody Source Dilution Result

Pan-cytokeratin (MNF 116) Dakopatts 1:50 1 (patchy)
Low molecular weight cytokeratin (CAM5.2) Becton-Dickinson 1:8 1 (patchy)
High molecular weight cytokeratin (34bE12) Dakopatts 1:100 1 (diffuse)
Epithelial membrane antigen (E29) Dakopatts 1:1000 1 (patchy)
CD5 (NCL-CD5-4C7) Novacastra 1:10 -
Thyroglobulin (Dako-Tg6) Dakopatts 1:100 -
Calcitonin (polyclonal) Dakopatts 1:800 -
S-100 protein (polyclonal) Dakopatts 1:1000 -
Muscle-specific actin (HHF35) Enzo Biochem 1:3 -
Terminal deoxynucleotide transferase (TdT) (polyclonal) Supertechs 1:10 -
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of cytoplasmic filaments with dense bodies. How-
ever, this feature is not seen in other cases of SET-
TLE.

From the available data in the literature (17 cas-
es), SETTLE occurs predominantly in children, ad-
olescents, and young adults, with a median age of
15 years (range, 4 to 59 years) at presentation (Table
2). The male to female ratio is 1.8:1. The patient
included in this report is the oldest reported so far,
but the tumor might have originated in early adult-
hood because the thyroid mass was present for all
of his adult life. In the literature, there are at least
four other patients who had the thyroid mass no-
ticed for four or more years, attesting to the gener-
ally slow growth of the neoplasm. Sometimes rapid
enlargement of the lesion is noted in the long-
standing thyroid mass.

SETTLE pursues an indolent course, but metas-
tasis may not occur until many years after diagnosis
(mean, 11.4 years; median, 5 years). The overall rate
of metastasis is 33% (5/15) among the reported
cases with follow-up information, but increases to a
significant 71% (5/7) if analysis is made only on
patients who had more than 5 years of follow-up.
Among them, two patients developed metastasis
more than 20 years after the initial diagnosis. The
preferential site of metastasis is the lung. Thus,
long-term follow-up with particular attention to
monitoring the lungs with imaging studies is advis-
able. The previous reports with short follow-up pe-
riods impart a false picture of “benignity” to the
tumor. Another characteristic feature of SETTLE is
that despite development of metastases, long sur-
vival for many years is still possible, attesting to the
indolence of the tumor, as exemplified by the cur-
rent case and the case reported by Levey (4).

SETTLE must be distinguished from sarcomatoid
anaplastic carcinoma because of the very different
prognosis. The latter is characterized clinically by
rapid tumor growth and early tumor mortality
within 1 year, and histologically by overt nuclear
atypia, frequent mitoses, and necrosis. Medullary
carcinoma can have spindle cells and gland-like
structures, and thus may mimic SETTLE, but the
fibrovascular septa are much more prominent and
the tumor cells have stippled chromatin and gran-
ular cytoplasm. Immunostaining for calcitonin and
chromogranin is confirmatory of the diagnosis.
SETTLE differs from thymoma in lacking the char-
acteristic jigsaw puzzle-like lobulation, TdT-
positive thymocytes, and ultrastructurally interdig-
itating cell processes. Furthermore, the extensive

glandular pattern of SETTLE is not found in thy-
moma. Distinction of SETTLE from synovial sar-
coma is most difficult, but the spindle cells in sy-
novial sarcoma generally show only patchy
cytokeratin immunoreactivity and tonofilaments
are not found ultrastructurally.

In conclusion, this report documents the com-
plete follow-up of an example of SETTLE, and pro-
vides the most comprehensive review on the behav-
ioral features of this tumor, putting its metastatic
potential into proper perspective.
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