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Case Report
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stroma and β-catenin gene mutations:  
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Abstract: Papillary thyroid carcinoma with nodular fasciitis-like stroma (PTC-NFS) is a rare lesion with dual pathologi-
cal features, that behaves more aggressively if positive for β-catenin gene (CTNNB1) mutations. Recently, we en-
countered a recurrent PTC-NFS with CTNNB1 mutations. A 48-year-old female presented with a recurrent enlarging 
tumor with a diagnosis of desmoid-type fibromatosis 6 months after her initial operation for PTC-NFS. Over a 2-year 
observation period, she underwent remedial surgery to resect the recurrent tumor. During the operation, the left 
recurrent laryngeal nerve was engulfed and scarified. Local invasion, β-catenin aberrant staining, and CTNNB1 mu-
tations were detected both in the primary tumor stroma and the recurrent tumor. This case indicates that CTNNB1 
mutation screening and β-catenin staining should be performed in PTC-NFS cases as a predictor for recurrence. If 
either of these are positive, a wider surgical resection should be adopted to achieve negative margins. Otherwise, 
radiotherapy should be considered. Furthermore, the lesion might be better known as papillary thyroid carcinoma 
with desmoid-type fibromatosis in such situations to reflect its local aggressive nature.
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Introduction

Papillary thyroid carcinoma with nodular fasci-
itis-like stroma (PTC-NFS) is a rare variant of 
PTC that accounts for only 0.17%-0.5% of all 
cases [1]. It is synonymous with PTC with fibro-
matosis-like stroma (PTC-FMS) [2], and both 
terminologies refer to the two intermingled co- 
mponents of the lesion: the predominant mes-
enchymal element resembling nodular fasciitis 
or fibromatosis, and the minor epithelial part 
that is characteristic of PTC [3]. To date, no 
more than 30 cases have been documented, 
and only one of these shown to have mutations 
in the β-catenin gene (CTNNB1) of the mesen-
chymal component [4]. Herein, we present a 
recurrent case of PTC-NFS with CTNNB1 muta-
tions that is newly described.

Case report

A 48-year-old female with no remarkable per-
sonal or familial medical history developed an 

enlarging recurrent tumor in her left thyroid bed 
6 months after an initial operation for a 
T4aN0M0 PTC-NFS in her left thyroid lobe 
(Figure 1A). The initial operation was a total thy-
roidectomy plus prophylactic ipsilateral central 
neck dissection with fine preservation of the 
recurrent laryngeal nerves (RLN) and parathy-
roid glands. During the operation, the primary 
tumor was found to have seriously infiltrated 
surrounding tissues of the lesion. 

Both frozen section and routine pathological 
diagnoses were PTC-NFS. Radioactive iodine 
(RAI) therapy with 100 mCi was administered 3 
months later, although functional scans 
revealed a negative or faint uptake in the thy-
roid bed. After the initial therapy, the patient 
accepted regular thyroid stimulating hormone 
(TSH) suppression, in which TSH levels were 
maintained between 0.05-2.05 IU/ml. Thyrog- 
lobulin antibody levels were continuously de- 
clining from 354.15 to 5.45 IU/ml with a nega-
tive thyroglobulin level. 
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The recurrent tumor, which had grown from 1.2 
cm to 4.54 cm, was monitored by a series of 
ultrasound examinations for 2 years (Figure 
1B). The tumor was diagnosed as a recurrence 
because cytology revealed it to consist of spin-
dle cells, which were the main cellular compo-
nent of the primary tumor. An enhanced com-
puted tomography scan was outlined the lesion 
before the remedial operation, and revealed 
that the tumor had shifted the strap muscles 
and main cervical vessels (Figure 1C and 1D). 
During the remedial operation, the tumor was 
found to be fixed to the strap muscles, trachea, 
and esophagus; it had also adhered to the 

carotid artery, internal jugular vein, and vagus, 
and had engulfed the left RLN. An extended 
resection of the tumor that invaded the mus-
cles and the parathyroid glands was performed 
with a sharp dissection of the trachea, esopha-
gus, main cervical vessels, and vagus, while 
the left RLN was sacrificed. Both frozen section 
and pathological diagnoses of the recurrent 
tumor were desmoid-type fibromatosis. The 
patient refused radiotherapy, and is currently 
free of disease.

Histologically, the primary tumor consisted of a 
minor epithelial component harboring typical 

Figure 1. A. Ultrasound image of the primary tumor showing an irregular hypo-echo mass (3.46 × 2.04 cm) in the 
left thyroid lobe. B. Ultrasound image of the recurrent tumor (white arrow) 6 months after the initial operation. An 
irregular hypo-echo mass (1.2 × 0.67 cm) with ill-defined margins is shown. C. Computed tomography (CT) image of 
the recurrent tumor (black arrow) 1 month before the second operation. The tumor is superior to the hyoid bone1, 
and inferior to the innominate vein2. D. CT cross section of the recurrent tumor showing the shift in muscles and 
cervical vessels.
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features of PTC, and a predominant mesenchy-
mal component harboring features of desmoid-
type fibromatosis (Figure 2A, 2B and 2E). The 
mesenchymal component separated and sur-

rounded the epithelial component into small 
nodules, and was composed of an exuberant 
proliferation of spindle cells arranged in bun-
dles of fascicles with abundant fibrous tissue. 

Figure 2. A. Overview of the primary tumor. The mesenchymal component (black arrow) surrounds and separates 
the epithelial component (white arrow) into small nodules (hematoxylin & eosin (HE) staining; magnification, 40×). 
B. The epithelial component of the primary tumor. Epithelial cells are arranged in a papillary architecture and show 
irregular, overlapping nuclei with disturbed polarity (HE staining; magnification, 400×). C. Overview of the recurrent 
tumor. Homogeneous fibrous cells with varying amounts of collagen (HE staining; magnification, 20×). Insert shows 
fibrous cells arranged in bundles or fascicles, with varying amounts of collagen (HE staining; magnification, 400×). 
D. β-catenin staining of the recurrent tumor. Aberrantly-stained nuclei and cytoplasmic staining of fibrous cells 
(magnification, 400×). E. Cut section of the recurrent tumor. Homogeneous, yellowish cut section (7.5 × 3.5 cm). F. 
CTNNB1 mutation analysis of the recurrent tumor: c.133C>T (p. S45F) mutation was detected in exon 2 of CTNNB1.
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The recurrent tumor exhibited a homogeneous 
histological appearance of desmoid-type fibro-
matosis that was similar to the mesenchymal 
component of the primary tumor (Figure 2C). 
Immunohistochemically, both the mesenchy-
mal component of the primary tumor and the 
recurrent tumor expressed aberrant β-catenin 
nuclear staining and negative thyroglobulin 
staining, whereas the epithelial component of 
the primary tumor expressed normal cytoplas-
mic β-catenin staining with positive thyroglobu-
lin staining (Figure 2D). Furthermore, a 
c.134C>T (p. S45F) mutation in exon 2 of 
CTNNB1 (reference sequence: NM_0019.4.3) 
was detected both in the mesenchymal compo-
nent of the primary tumor and the recurrent 
tumor (Figure 2F). 

Discussion

In previous reports, the terms nodular fasciitis 
and fibromatosis were used interchangeably to 
describe the exuberant proliferated mesenchy-
mal component of all lesions such as PTC-NFS 
and/or PTC-FMS because of their similar mor-
phology, although they have different clinical 
courses [5, 6]. Nodular fasciitis is a self-limited, 
spontaneously regressing lesion, while fibroma-
tosis is a benign lesion with a recurrent tenden-
cy that is commonly referred to as desmoid-
type fibromatosis or a desmoid tumor [7-9]. 
Mutations in exon 3 of CTNNB1, which are the 
main casue of aberrant β-catenin nuclear 
staining, are highly common in desmoid-type 
fibromatosis and desmoid tumors, and are 
closely associated with recurrence [10, 11]. 
Some researchers have therefore suggested 
that PTC-NFS is not suitable terminology to 
refer to aberrant β-catenin staining [12]. In a 
recent study, the novel terminology ‘PTC with 
desmoid-type fibromatosis’ was used to 
rename these lesions with CTNNB1 mutations 
[4].

In the current case, the mesenchymal compo-
nent of the primary tumor exhibited many clini-
copathological features of desmoid-type fibro-
matosis, including local invasion, an exuberant 
proliferation of spindle cells, aberrant β-catenin 
staining, and recurrence [13]. It is possible that 
the unreported mutation in exon 2 of CTNNB1 
causes these features, although further re- 
search is needed to confirm this [14]. Because 
the exact nature of the lesion had not yet been 

determined at the time of the initial operation, 
guidelines for PTC were followed [15]. However, 
once recurrence was detected, this suggested 
that advice for desmoid-type fibromatosis 
should be adhered to rather than PTC guide-
lines [16]. Additionally, RAI therapy, TSH sup-
pression therapy, and biochemical surveillance 
appeared ineffective in the current case 
because the main component of the lesion did 
not derive from thyroid follicles. Therefore, both 
the diagnosis and therapeutic strategy for situ-
ations such as the current case should be 
revised and altered to match its dual nature, 
especially that of desmoid-type fibromatosis.

Complete surgical resection is the main thera-
py for desmoid-type fibromatosis, but this is dif-
ficult to achieve in the head and neck region 
while preserving complex and vital anatomy [7, 
8]. In cases of positive resection margins, 
radiotherapy should therefore be considered 
[17]. In most cases, including ours, the PTC 
component accounts for a minor part of the 
entire lesion and is usually inoffensive [14]. 
Hence, total thyroidectomy might not be neces-
sary or suitable, although it was undertaken in 
our case with resection of the infiltrated tissues 
around the affected lobe to gain negative mar-
gins. We initially adopted the “wait and see” 
strategy after identifying the recurrent tumor, 
which is also advised by many experts [17]. 
However, continuous enlargement of the tumor 
and invasion of many important structures dur-
ing the observation period implied that this 
policy was not suitable in our case. 

In conclusion, aberrant β-catenin nuclear stain-
ing and/or CTNNB1 mutations should be 
assessed in cases of PTC-NFS and/or PTC-
FMS. If either of these are positive, a much 
wider local resection should be performed to 
achieve complete resection. Otherwise, radio-
therapy should be undertaken to decrease the 
likelihood of recurrence. Moreover, we propose 
that the terminology “PTC with desmoid-type 
fibromatosis” should be considered to reflect 
the local invasive nature of the lesion in such 
situations. 
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