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Papillary thyroid carcinoma (PTC) is known to have several 
morphologic variants. PTC can occasionally manifest with ex-
tensive proliferation of the stroma, resembling fibroblastic/
myofibroblastic proliferative lesion in the soft tissue. This rare 
variant of PTC has been described with the terms ‘PTC with 
nodular fasciitis-like stroma (PTC-NFS)’ or ‘PTC with fibroma-
tosis-like stroma (PTC-FMS).’ Histologically, it consists of stro-
mal components rich in spindle cells, occupying 60-80% of tu-
mors, and small foci of epithelial components showing typical 
features of conventional PTC. Ultrastructural and immunohis-
tochemical findings have revealed that the spindle cells in the 
tumor stroma have characteristics of myofibroblasts.1

We herein describe a case of PTC with PTC-NFS that devel-
oped in a 49-year-old Korean woman. Recent studies have in-
troduced several immunohistochemical markers, which are po-
tentially useful in the differential diagnosis of nodular fasciitis 

(NF) and fibromastosis (FM). We investigated immunoprofiles 
of these molecules in the present case to assess molecular char-
acteristics of the tumor stroma.

CASE REPORT

A 49-year-old woman presented with a lump in her neck, 
which had gradually increased in size during the previous two 
months. Physical examination revealed a firm nodular mass in 
the right lobe of the thyroid gland. Her past medical history 
was unremarkable. Thyroid function tests were within normal 
range. Ultrasonography revealed a round, relatively well-de-
fined, mixed echoic nodule in the right lobe. The nodule had a 
markedly hypoechoic portion in the lateral side and had a slight-
ly hypoechoic portion in the medial side. Color Doppler imag-
ing showed increased blood flow within the markedly hypoecho-
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ic portion of the nodule (Fig. 1). 
The fine needle aspiration in this nodule exhibited clusters of 

cuboidal cells with features of papillary carcinoma. The smear 
also contained spindle cell groups with non-cohesive arrange-
ment among the tumor cells of PTC. The spindle cells were in 
a pale to eosinophilic background with associated lymphocytic 
infiltrate. They had vesicular nuclei, small nucleoli, and indis-
tinct cytoplasmic membrane. Neither significant atypia nor 
mitotic figures were identified (Fig. 2). Total thyroidectomy 
with central lymph node dissection was performed. 

Grossly, the right lobe of the thyroid gland showed a well-
circumscribed yellow to white, partially encapsulated mass, 
measuring 2.3×2.0×1.8 cm. Histologically, the tumor con-
sisted of two distinct components: stromal and epithelial. The 
stromal component consisted of spindle-shaped cells arranged 
in interlacing fascicles and an abundant fibromyxoid matrix ac-
companied by thick collagen fibers. The stromal cells had nei-
ther nuclear atypia nor mitotic figures. Occasional lymphocytic 
infiltration or extravasated red blood cells were also identified 
in the center and periphery of the tumor stroma. Epithelial com-
ponents had features of PTC (Fig. 3). The tumor was confined 
to the thyroid parenchyma. Metastatic tumor tissue was detect-
ed in four of five resected central lymph nodes without stromal 
components. Immunohistochemically, the spindle cells exhibit-
ed focal cytoplasmic staining with desmin and diffuse cytoplas-
mic stain with smooth muscle actin. In contrast, they showed 
negative staining with cytokeratin and thyroglobulin. These 
findings are consistent with previous reports of PTC-NFS.2 

We further performed immunohistochemical analyses of 
β-catenin, transforming growth factor-β (TGF-β), Smad-2 and 

-4, and matrix metalloproteinase (MMP)-3 and -9, which have 
been reported to be useful in distinguishing FM from NF.3 The 
immunostaining results for the stromal spindle cells are sum-
marized in Table 1. The spindle cells showed nuclear and cyto-
plasmic β-catenin expression and cytoplasmic TGF-β expres-
sion. Smad-2 and -4 were also localized in the nuclei of the spin-
dle cells. In contrast, the spindle cells lacked MMP-3 expression 
and showed scant cytoplasmic staining with MMP-9 (Fig. 4). 

DISCUSSION

PTC-NFS has recently been described as a variant of PTC. 
The importance of recognizing this variant of PTC is that, when 
a fibroproliferative lesion is detected in the thyroid gland, a 
careful search should be made for PTC. It has been previously 
shown that fine needle aspiration in this disease can only con-
tain spindle cells.4 Furthermore, recognition of this variant is 
particularly important in the differential diagnosis from exten-
sive fibrosis observed in other malignancies of the thyroid glands 
showing aggressive clinical course, such as diffuse sclerosing 
variant of PTC and carcinosarcoma. The stroma in the diffuse 
sclerosing variant of PTC is rich in lymphocytic infiltrate and 
psammoma bodies, but fibroblastic proliferation is rarely seen. 
Carcinosarcoma can be differentiated by the detection of obvi-
ous malignant features of spindle cells in the tumor stroma.5 

To our knowledge, 24 cases of PTC-NFS have been reported 
in the literature. In both present and previous reports, the clini-
cal features of this variant were similar to those of conventional 
PTC. The age at presentation ranged from 20 to 82 years (mean, 
45 years) with a female preponderance (3:1). Most patients pre-

Fig. 1. Ultrasonography demonstrates a mixed echogenic round 
mass, which consists of a markedly hypoechoic portion (arrow 
head) and a slightly hypoechoic portion (arrow). 

Fig. 2. Fine needle aspiration reveals bland looking spindle cells 
with a non-cohesive arrangement in an eosinophilic background 
(Papanicolaou stain). 
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Fig. 3. Gross and microscopic findings. (A) The cut surface shows a well-demarcated, yellow to white nodule in the thyroid parenchyma. (B) 
The tumor consists of extensive stromal proliferation with small foci of papillary carcinoma. (C) The stromal component shows spindle cells 
arranged in interlacing fascicles, lymphocytic infiltration and extravasated red blood cells. (D) The periphery of the tumor stroma also shows 
lymphocytic infiltration. 
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Table 1. Immunoreactivity of antibodies in stromal cells and carcinoma cells

Primary antibody Clone No. Source Dilution Stromal cells Carcinoma cells

β-catenin M3539 Dako, Glostrup, Denrmark 1:200 (+) (+)
TGF-ß #3711 Cell Signaling, Danvers, MA, USA 1:150 (+) (+)
Smad-2 sc-101153 Santa Cruz Biotechnology, Santa Cruz, CA, USA 1:100 (+) (+)
Smad-4 sc-7966 Santa Cruz Biotechnology, Santa Cruz, CA, USA 1:100 (+) (+)
MMP-3 ab52915 Abcam, Cambridge, UK 1:100 (-) (+)
MMP-9 NCL-MMP9-439 Novocastra, Benton, UK 1:80 Focal (+) (+)

TGF-β, transforming growth factor-β; MMP, matrix metalloproteinase.

sented with palpable neck mass, and the size of the mass ranged 
from 2 to 9 cm. Metastasis to lymph nodes occurred in six of 24 
patients, but distant metastasis has not yet been reported. The 
prognosis of patients with PTC-NFS seems to be similar to that 
of patients with conventional PTC. However, there have been 
some opinions that the follow-up data is insufficient to deter-
mine the clinical course of this disease.1,6-8 

On ultrasonography, NF presents as an isoechoic or slightly 

hypoechoic mass with variable vascularity.9 There has been one 
earlier report which commented on the ultrasonographic find-
ings of PTC-NFS. The lesion in the previous case showed ho-
mogeneous mild hypoechogeneity with scant vascularity, sug-
gesting similar ultrasonographic findings with those of NF.8 The 
lesion in the present case consisted of a markedly hypoechoic 
portion and a slightly hypoechoic portion, with the markedly 
hypoechoic portion showing an increased blood flow. It is con-
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Fig. 4. Immunohistochemical findings. The stromal cells show cytoplasmic and nuclear β-catenin accumulation (A), cytoplasmic transform-
ing growth factor-β expression (B), and nuclear Smad-2 expression (C). (D) Matrix metalloproteinase-3 is not expressed in the stromal cells.

sidered that the mild hypoechogenic portion in the present case 
represents the stromal components of PTC-NFS, while the mark-
edly hypoechoic portion represents the carcinomatous compo-
nents. 

The stroma in this variant of PTC has been called NFS and 
FMS based on histological features in soft tissue. Some histo-
logical criteria for the differential diagnosis of NF and FM in-
clude the presence of mitotic activity, the location of inflamma-
tory infiltration and the growth pattern.10 In many previous re-
ports, the stroma of PTC-NFS has been described to show a 
well-circumscribed growth pattern, paucity of mitotic figures 
and infiltration of lymphocytes and red blood cells, although 
the location of inflammatory foci was not described precise-
ly.11,12 Only two cases of PTC-NFS with an infiltrative tumor 
stroma have been reported.5,13 The stroma in the present case 
showed paucity of mitotic figures and a well-circumscribed 
growth pattern. Infiltration of lymphocytes and red blood cells 
was shown in the periphery and in the center of the lesion. The 

histological findings of the stroma in this case were not typical 
of NF or FM. 

The differential diagnoses of NF and FM are often problem-
atic as they often have overlapping histological features. A num-
ber of studies have been performed to help differentiate between 
an NF and an FM diagnosis and suggested that β-catenin, TGF-β, 
Smad, and several types of chemokine ligands and MMPs could 
be useful markers in a differential diagnosis.3,14 We performed 
inmmunohistochemical staining with β-catenin, TGF-β/Smads, 
and MMP-3 and -9, based on previous studies. The results of 
the immunohistochemistry demonstrated that the tumor stro-
ma observed in the present case had similar molecular profiles 
to those of FM; therefore, the term ‘PTC-FMS’ may be more 
appropriate. 

In conclusion, we have described a case of PTC-NFS with the 
demonstration of findings by ultrasonography, fine needle aspi-
ration cytology and a histological examination of the lesion. To 
characterize the stromal components, we investigated the ex-
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pression of several immunohistochemical markers which have 
been shown to be differently expressed in NF and FM. Our 
findings suggest that the spindle cells in the tumor stroma in 
this case have similar molecular profiles to those of FM rather 
than NF. 
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