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We report on a case of extraluminal tracheal granular-cell tumor
which was interpreted as a Hurthle-cell neoplasm of the thyroid on
fine-needle aspirate. Review of the literature reveals only one
other such case. The patient was a 35-yr-old female who presented
with an enlarged thyroid. Aspiration cytology revealed a syncy-
tium of cells with abundant granular cytoplasm interpreted as a
thyroid follicular neoplasm with Hurthle-cell change. However,
histology of the resection specimen with immunohistochemistry
confirmed it as a granular-cell tumor. The cytologic differential
diagnosis of neoplasms with oncocytoid cytoplasm in and around
the thyroid should include granular-cell tumor of the trachea.
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Granular-cell tumors (GCTs) may occur anywhere in the
body. About 50% are found in the submucosal and subcu-
taneous tissues of the head and neck region and oral cavi-
ty.1,2 They have also been described as lesions of the respi-
ratory tract,3 gastrointestinal tract,4 genitourinary tract,5,6

and breast.7

GCTs in the laryngotracheal tree can clinically present as
a thyroid nodule and may produce symptoms which are
usually associated with primary lesions of the thyroid. Thus,
GCT should be considered in the differential diagnosis of
nodules aspirated from the anatomic vicinity of the thyroid.
We describe such a case in which the cytology of a granu-

lar-cell tumor of the trachea masqueraded as an oncocytic
thyroid neoplasm on fine-needle aspirate.

Case Report
The patient was a 35-yr-old female who presented with an
enlarged thyroid associated with decreased energy level and
premature atrial contractions. Physical examination re-
vealed a palpable nodule clinically felt as originating from
the right lower pole of the thyroid. Fine-needle aspiration of
the nodule was performed. The aspirate was interpreted as a
thyroid follicular neoplasm with Hurthle-cell (oncocytic)
change.

The patient was admitted for surgery and was found to
have a nodule posterior to the thyroid between the trachea
and esophagus. She underwent right thyroid lobectomy,
pyramidal lobectomy, isthmusectomy, and resection of a
paratracheal lymph node.

Cytologic and Pathologic Findings
The aspirate was low in cellularity, and colloid was not
identified. It consisted of syncytial fragments and small
loose clusters of cells with abundant granular amphophilic
cytoplasm and ill-defined borders (Fig. 1A). Nuclei were
eccentric, and uniformly round to oval. Nuclear borders
were smooth, chromatin was finely granular, and nucleoli
were inconspicuous (Fig. 1B).

Grossly, there was a discrete, encapsulated, and yellow-
white firm nodule measuring 2.23 1.4 cm which was
attached to the right lobe of thyroid. However, there were no
nodules within the thyroid parenchyma. The histology of
the nodule shared similarities with its cytologic features.
The nodule consisted of anastomosing nests of large epithe-
lioid cells entrapping benign seromucous glands, with oc-
casional spindle forms and intervening fibrosis (Fig. 2A).
Nuclear pleomorphism was not present. The cells were
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distended by amphophilic, finely granular cytoplasm which
was PAS-positive and resistant to diastase digestion.

Immunoperoxidase stains for S-100 protein, neuron-
specific enolase, and vimentin were positive; CEA was
negative (Fig. 2B). Accordingly, the nodule was diag-
nosed as an extraluminal tracheal granular-cell tumor
since it did not involve the thyroid parenchyma and was
adjacent to the trachea, entrapping tracheal submucosal
glands. The sections of the paratracheal lymph node and
thyroid tissue were unremarkable. Oil red-O stain was
negative, excluding a parathyroid adenoma from the dif-
ferential diagnosis.

Discussion
Granular-cell tumors are usually benign neoplasms, espe-
cially those which measure less than 3 cm in diameter. Only
an estimated 1–2% are reported to be malignant.

Heterogenous cell differentiation with expression of dif-
ferent epitopes has been suggested as their histogenesis,8

but the currently accepted theory is that GCTs originate
from a precursor of the Schwann cell or neural crest cell.

Although GCTs may occur throughout the body, only
11% were reported to occur in the respiratory tract. In this
location, GCTs involve the larynx and bronchi more than
the trachea.9,10 There are only 30 described cases occurring
in the trachea as reported in the English-language litera-

Fig. 1. A: Aspirate of granular-cell tumor. Note syncytium of cells with
ill-defined borders and abundant granular amphophilic cytoplasm (Papa-
nicolaou stain,31,000).B: Cells comprising GCTs are uniform in size and
have eccentric, uniformly round to oval nuclei; with smooth nuclear
borders, finely granular chromatin, and inconspicuous nucleoli (Papanico-
laou stain,31,000).

Fig. 2. A: Histology of extraluminal tracheal granular-cell tumor. The
nodule consists of anastomosing nests of large epithelioid cells with
occasional spindle forms and intervening fibrosis. Note entrapped benign
glands from tracheal submucosa (H&E stain,3400). B: Diffuse, strong
staining of GCT with S-100 immunoperoxidase (3400).
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ture.11 Twenty percent of these cases have multiple lesions.
About 60% occur in its cervical portion, of which 73%
present as intraluminal tumors, 17% as extraluminal, and
10% with both components. Since these tumors are local-
ized in the tracheobronchial tree, they may present as large
midline neck nodules and clinically mimic thyroid disease
by producing hoarseness or pressure symptoms. However,
the occurrence of GCTs in the thyroid, usually as asymp-
tomatic and painless masses, is even less frequent. In the
archives of the Armed Forces Institute of Pathology only 1
out of 145 cases with GCTs of the head and neck was of
thyroid origin.1

The first reported case of granular-cell tumor of the
thyroid which had to be differentiated from a Hurthle-cell
neoplasm (HCN) was in an 11.5-yr-old girl receiving high-
dose estrogen treatment for familial tall stature since she
was 9 yr old.12 She developed a firm nodule in the middle of
the right thyroid lobe which was confirmed by ultrasound as
a hypoechoic mass. Total thyroidectomy revealed a firm
1.5 3 1.2 cm nodule in the midportion of the right lobe of
thyroid. The histology was a straightforward GCT, but a
Hurthle-cell neoplasm was considered due to its epithelioid-
cell appearance and prominent eosinophilic granular cyto-
plasm. The neoplastic cells stained positive with S-100 and
negative with thyroglobulin, supporting the diagnosis of
GCT.

Review of the literature further reveals only one reported
case of a tracheal granular-cell tumor, which was diagnosed
on fine-needle aspirate as a follicular thyroid neoplasm.11

The patient was a 37-yr-old female who presented with a
right neck mass. Thyroid scan revealed a cold nodule ex-
tending across the midline. Flexible bronchoscopy revealed
external compression of the right side of the trachea with no
intraluminal lesions. She underwent total thyroidectomy for
a 43 3 cm nodule in the medial portion of the right lobe of
the thyroid which appeared to grossly invade the trachea.
The nodule consisted of polygonal cells with prominent
granular cytoplasm that stained positive with S-100. The
final histologic diagnosis was extraluminal tracheal granu-
lar-cell tumor growing into the thyroid gland.

We report another case of extraluminal tracheal granular-
cell tumor, presenting clinically as a thyroid nodule, which
was mistaken for a Hurthle-cell neoplasm of the thyroid on
fine-needle aspirate. The cytologic findings in our case are
similar to those previously reported:13–15 loose sheets and
clusters of granular cells with abundant cytoplasm and
indistinct borders; and usually, eccentric, round, or spindle-
shaped nuclei with inconspicuous nucleoli. In this case, the
composite features of syncytial fragments and loose clusters
of cells with abundant granular (oncocytoid) cytoplasm,
without background colloid, were mistaken for Hurthle-cell
change. Certain cytologic features, however, may help dif-
ferentiate granular-cell tumors from Hurthle-cell neoplasms
(HCNs). Classic Hurthle cells are large with characteristic

abundant, coarse granular cytoplasm and prominent macro-
nucleoli. Binucleate forms may be present. Within syncytial
fragments, cell size is variable, with well-defined cellular
borders. The nuclear size is variable and in addition, nuclear
position varies from slightly eccentric to central. Nuclear
borders have subtle irregularities, and chromatin varies
from finely to coarsely granular (Fig. 3).16

In difficult cases, ancillary immunoperoxidase stains may
help distinguish GCTs from HCNs. GCTs have been con-
sistently found to stain positive with neuron-specific enolase
(NSE) and negative with cytokeratin,8 while Hurthle cells
stain negative with NSE and have patchy positive staining
with thyroglobulin.18

Whereas GCTs are usually also positive with S-100 pro-
tein, vimentin, and CEA, there have been conflicting reports
concerning the immunoreactivity of Hurthle cells with these
stains.17,18 Abu-Alfa et al. reported from 94–100% strong
diffuse nuclear and cytoplasmic staining of 18 Hurthle-cell
tumors with S-100,19 but Kanthan and Radhi found that
none of 25 cases of thyroid adenomas with Hurthle cells
were immunoreactive with S-100.17 Kanthan and Radhi also
reported that Hurthle cells stained moderately positive with
low molecular weight keratin but negative with CEA. This
was in contrast to the study by Chetty, in which none of 25
Hurthle-cell follicular neoplasms stained with cytokeratin
CAM 5.2 but had luminal staining with CEA.18

Nonetheless, ultrastructural studies would definitely be
able to differentiate both neoplasms: the cytoplasm of
Hurthle-cell tumors is packed with mitochondria showing
structural abnormalities, while granular-cell tumors have
autophagosomes, angulate bodies, and sometimes tumor-
cell processes invaginating other cell processes, reminiscent
of the Schwann cell-axon relationship.8

Fig. 3. Aspirate of Hurthle-cell tumor of thyroid. Cell borders are well-
defined, and cell size is variable, with coarser granular cytoplasm. Nuclear
size and positioning may vary. Note prominent nucleoli and invariably
coarse chromatin (Papanicolaou stain,31,000).
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In conclusion, GCTs can occur in the tracheobronchial
tree, and should be considered in the differential diagnosis
of nodules from the vicinity of the thyroid when a fine-
needle aspirate yields large cells with abundant granular
cytoplasm (oncocytoid). The cytologic difficulty in this case
was in differentiating a granular-cell tumor from a Hurthle-
cell (oncocytic) neoplasm of the thyroid. GCTs, however,
have distinct cytologic features which if strictly applied
should not be confused with a Hurthle-cell neoplasm of the
thyroid. Although the histology of GCT is usually straight-
forward, immunoperoxidase stains and/or ultrastructural
studies may help differentiate these tumors from Hurthle-
cell neoplasms. Finally, GCT is usually a benign tumor
which, if correctly diagnosed, would preclude unnecessary
radical surgery. Thyroid lobectomy or tracheal resection/
shaving with endoscopic excisions appears to be the surgi-
cal treatment for tracheal GCTs.20 Complete excision is
usually curative.
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