
Tajiri K et al. Can Ultrasound Alone Predict …  Ultrasound Int Open 2018; 4: E39–E44

Original Article

Introduction
Papillary thyroid carcinoma (PTC) has many morphologic variants. 
PTC with extensive proliferation of fibroblasts and myofibroblasts 
in the stroma is extremely rare, and has been described as “PTC with 
nodular fasciitis-like stroma” [1–3]. Recently, Rebecchini et al. pro-
posed that this variant should be renamed PTC with desmoid-type 
fibromatosis (DTF), because the mesenchymal component showed 
aberrant nuclear and cytoplasmic immunoreactivity for beta-catenin 

and harbored a heterozygous somatic activating mutation in the 
corresponding CTNNB1 gene [4]. Given its rarity, reports on PTC-
DTF have been sporadic. To the best of our knowledge, only 4 cases 
describing ultrasound findings of PTC-DTF have been reported so 
far [4–6]. Here, we report the ultrasound findings of 13 PTC-DTF 
cases from a single institute, focusing especially on the DTF area. 
The aim of this study was to evaluate ultrasound features of PTC-
DTF and correlate these features with the pathological findings.
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Abstr act

Purpose   Papillary thyroid carcinoma with desmoid-type fi-
bromatosis (PTC-DTF) is extremely rare. So far, only 4 cases 
describing the ultrasound findings of this variant have been 
reported. Here, we describe the ultrasound findings of 13 cas-
es of PTC-DTF, focusing especially on the DTF area.
Materials and Methods   We retrospectively analyzed the clin-
ical reports, ultrasound reports, and ultrasound photographs 
obtained from medical records at Kuma Hospital.
Results   The patients included 8 women and 5 men with a 
mean age of 47.9 years. The widest dimension of the nodules 
ranged from 16 to 79 mm (mean: 37.5 mm). The original ultra-
sound reports classified the nodules as either intermediate 
suspicion or high suspicion. A diagnosis of PTC was suspected 
in 12 nodules, and anaplastic carcinoma was suspected in 1 
nodule. PTC-DTF presented with an irregularly shaped nodule 
(100 %), taller-than-wide sign (84.6 %), heterogeneous echo-
genicity (100 %), no microcalcification (76.9 %), and no or mild 
flow signal on Doppler (75.0 %). The DTF area was identified in 
the ultrasound photographs of 8 nodules. DTF areas were gen-
erally heterogeneous (62.5 %) and more hypoechoic (71.4 %) 
than PTC areas. Microcalcification was not observed in the DTF 
areas. All of the DTF areas revealed no or mild flow signal. On 
ultrasound elastography, the DTF areas were not stiff, and they 
were more elastic than the PTC areas.
Conclusion   It is difficult to predict PTC-DTF using ultrasound 
alone, and B-mode ultrasonography is more reliable than ul-
trasound elastography in the ultrasound diagnosis of malignant 
thyroid nodules.
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Materials and Methods
Pathology reports of 10,659 cases of PTC resected at Kuma Hospi-
tal between January 2007 and December 2016 were reviewed. Of 
these, 13 cases (0.1 %) of PTC-DTF were ultimately included in this 

study. A diagnosis of PTC-DTF was made based on the presence of 
extensive fibroblast and myofibroblast proliferation in the stroma of 
PTC. PTC cases with desmoplastic changes, such as granulation tis-
sue-like stroma, were excluded. DTF components accounted for 20 % 
to 95 % of the nodules. We then retrospectively analyzed the clinical 
and ultrasound reports with photographs obtained from medical 
records at Kuma Hospital. Ultrasound was performed using the 
APLIO 80 SSA-770 A (Toshiba Medical Systems Co., Ltd., Otawara, 
Japan) or APLIO 500 TUS-A500 (Toshiba) ultrasound machine with 
the PLT-805AT (Toshiba) or PLT-1005BT (Toshiba) probe. Real-time 
tissue elastography was performed in 2 cases using the EUB-7500 
(Hitachi Medical Systems., Tokyo, Japan) ultrasound machine with 
the EUP-L74M (Hitachi) probe or APLIO 500 TUS-A500  ultrasound 
machine with the PLT-1005BT probe. Ultrasound reports were inter-
preted based on patterns proposed by the 2015 American Thyroid 
Association Management Guidelines [7]. For tissue stiffness, a 
4-point scoring system proposed by Asteria et al. [8] was adopted. 
Statistical analysis was carried out with Fisher’s exact test or Stu-
dent’s t-test. P-values  <  0.05 were considered statistically signifi-
cant.

Results
Clinical and ultrasound findings of 13 patients with PTC-DTF are 
shown in ▶Table 1. The patients included 8 women and 5 men with 
a mean age of 47.9 years (range 19–77 years). Cases with a history of 
ionizing radiation exposure or familial polyposis were excluded. Serum 
thyroglobulin levels ranged from 7.0 to 444.1 ng/mL (mean: 84.5 ng/
mL) and were elevated ( > 46.5 ng/ml) in 6 patients (46.2 %). Anti-thy-
roglobulin antibody was positive ( > 39.9 IU/mL) in 1 patient (7.7 %).

Original ultrasound reports classified the nodules as either in-
termediate suspicion (2 nodules, 15.4 %) or high suspicion (11 nod-
ules, 84.6 %). Among them, a diagnosis of PTC was suspected in 12 
nodules, and anaplastic carcinoma was suspected in 1 nodule. 
There were no nodules with very low or low suspicion.

5 nodules were located in the left lobe, 7 in the right lobe, and 
1 in the isthmus. The widest dimension of the nodules ranged from 
16 to 79 mm (mean: 37.5 mm). The mean anteroposterior-to-trans-
verse diameter (A/T) ratio was 1.6 (range: 0.9–2.5), and the taller-
than-wide sign (A/T ratio > 1.0) was detected in 11 nodules (84.6 %) 
(▶Fig. 1). All of the nodules were irregularly shaped (▶Fig. 1), and 
no spiculated nodules were observed. The margins were either 
well-defined (7 nodules, 53.8 %) or ill-defined (6 nodules, 46.2 %). 
A thin, sonolucent rim surrounding the thyroid nodule (halo, mar-
ginal hypoechoic zone) was not observed in any case. Three nod-
ules (23.1 %) exhibited a lateral shadow. Echogenicity was hetero-
geneous in all nodules (▶Fig. 2), and the predominant echogenic-
ity was markedly hypoechoic in 5 nodules (38.5 %), hypoechoic in 
3 nodules (23.1 %), and isoechoic in 5 nodules (38.5 %). No hyper-
echoic nodules were observed. Macrocalcification ( > 2 mm) and 
punctate microcalcification ( < 2 mm) was observed in 4 nodules 
(30.8 %) and 3 nodules (23.1 %), respectively. One nodule (7.7 %) 
showed peripheral calcification (“eggshell” calcification), and 1 
nodule (7.7 %) showed marked posterior shadowing. Twelve nod-
ules were examined by Doppler ultrasound, 75.0 % of which showed 
no or a mild flow signal. Acoustic posterior enhancement was ob-
served in 6 nodules (46.2 %), and 5 nodules (38.5 %) showed ex-
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▶Table 1	 Clinical and ultrasound findings of 13 cases of papillary 
thyroid carcinoma with desmoid-type fibromatosis.

Female/male 8/5

Age [years] (mean) 19-77 (47.9)

Preoperative serum thyroglobulin  
[ng/mL] (years)

7.0-444.1 (84.5)

Antithyroglobulin antibody positive 
[ > 39.9 IU/mL]

1 (7.7 %)

Original ultrasound report

  Intermediate suspicion 2 (15.4 %)

  High suspicion 11 (84.6 %)

Location [left/right/isthmus] 5/7/1

Maximum diameter [mm] (mean) 16-79 (37.5)

A/T ratio 0.9-2.5 (1.6)

  A/T ratio > 1.0 11 (84.6 %)

Shape Round to oval 0 (0 %)

Irregular 13 (100 %)

Spiculated 0 (0 %)

Margin Well-defined 7 (53.8 %)

Ill-defined 6 (46.2 %)

Halo 0 (0 %)

Lateral shadow 3 (23.1 %)

Echogenicity Homogeneous 0 (0 %)

Heterogeneous 13 (100 %)

Markedly hypoechoic 5 (38.5 %)

Hypoechoic 3 (23.1 %)

Isoechoic 5 (38.5 %)

Hyperechoic 0 (0 %)

Calcification Macrocalcification 
( > 2 mm)

4 (30.8 %)

Microcalcification 
( < 2 mm)

3 (23.1 %)

Peripheral calcification 1 (7.7 %)

Marked posterior 
shadowing

1 (7.7 %)

Vascularity 
(n = 12)

No flow signal 1 (8.3 %)

Mild flow signal 8 (66.7 %)

Marked flow signal 2 (16.7 %)

Perinodular flow signal 2 (16.7 %)

Acoustic posterior enhancement 6 (46.2 %)

Extrathyroidal spread 5 (38.5 %)

Suspected 
nodal 
metastases

Central 5 (38.5 %)

Lateral 7 (53.8 %)

Data are expressed as number ( %) or range (mean). A/T ratio, 
anteroposterior-to-transverse diameter ratio
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trathyroidal spread. Central and lateral nodal metastases were sus-
pected in 5 nodules (38.5 %) and 7 nodules (53.8 %), respectively.

Based on the macro- and microscopic observations of the resect-
ed nodules, DTF and PTC areas were identified on the ultrasound im-
ages in 8 nodules and 7 nodules, respectively (▶Table 2). DTF areas 
were homogeneous in 3 nodules (37.5 %) (▶Fig. 3a) and hetero-
geneous in 5 nodules (62.5 %) (▶Fig. 4a). Compared with PTC 
areas, 2 DTF areas (28.6 %) were more hyperechoic (▶Fig. 5a) and 
5 DTF areas (71.4 %) were more hypoechoic (▶Fig. 3a). Microcal-
cification was not observed in any DTF area. All of the DTF areas re-
vealed no or a mild flow signal (▶Fig. 6a). Ultrasound elastography 
was performed in cases 7 and 13. In case 13, a large part of the DTF 
area that occupied the majority of the tumor was somewhat elastic 
(class 2) (▶Fig. 4c). In case 7, the DTF area was elastic (class 1), and 
the PTC area was somewhat elastic (class 2) (▶Fig. 7).

Discussion
To the best of our knowledge, only 4 cases describing ultrasound 
findings of PTC-DTF have been reported so far [4–6]. In 2010, Lee 
et al. [5] first described the ultrasound findings of a PTC-DTF case 
in which the nodule showed homogeneous hypoechogenicity with 
a circumscribed margin; color Doppler ultrasound showed minimal 
vascular flow in the nodule. The nodule in a case reported by Na et 
al. revealed a mixed echoic pattern composed of markedly and 
slightly hypoechoic portions [6]; the markedly hypoechoic portion 
showed increased blood flow. Rebecchini et al. described ultra-
sound findings of 2 PTC-DTF cases [4]; one of the nodules was par-
tially cystic with sparse microcalcification and a central hyperecho-
ic zone, and the other had an ill-defined border with no microcal-
cification. Thus, characteristic ultrasound findings of DTF 
components have not been well established.

In our study, PTC-DTF sonographically exhibited an irregularly 
shaped nodule with heterogeneous echogenicity and a taller-than-
wide sign. The predominant echogenicity was markedly hypoechoic, 
hypoechoic, or isoechoic. The incidence of punctate microcalcifica-
tion was low (23.1 %) and 75.0 % of the nodules showed no or a mild 
flow signal. The ultrasound findings of PTC-DTF did not appear to be 
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▶Fig. 1	 Papillary thyroid carcinoma with desmoid-type fibromato-
sis. Irregularly shaped, well-defined, isoechogenic nodule with a 
taller-than-wide sign (B-mode, transverse view).

▶Fig. 2	 Papillary thyroid carcinoma with desmoid-type fibromato-
sis. Echogenicity of the nodule is hypoechogenic and heterogeneous 
(B-mode, transverse view).

▶Table 2	 Ultrasound findings of desmoid-type fibromatosis and 
papillary thyroid carcinoma areas in 13 cases of papillary thyroid 
carcinoma with desmoid-type fibromatosis.

Parameter DTF area 
(n = 8) No. of 
nodules ( %)

PTC area 
(n = 7) No. of 
nodules ( %)

Echogenicity

  Homogeneous 3 (37.5 %) 0 (0 %)

  Heterogeneous 5 (62.5 %) 7 (100 %)

  Markedly hypoechoic 3 (37.5 %) 0 (0 %)

  Hypoechoic 3 (37.5 %) 4 (57.1 %)

  Isoechoic 2 (25.0 %) 3 (42.9 %)

  Hyperechoic# (n = 7) 2 (28.6 %)

  Hypoechoic# (n = 7) 5 (71.4 %)

Calcification

  Macrocalcification ( > 2 mm) 1 (12.5 %) 1 (14.3 %)

  Microcalcification ( < 2 mm) 0 (0 %) 2 (28.6 %)

Vascularity

  No flow signal 1 (12.5 %) 2 (28.6 %)

  Mild flow signal 7 (87.5 %) 3 (42.9 %)

  Marked flow signal 0 (0 %) 1 (14.3 %)

Elastography## (n = 2)

  Class 1 1 (50.0 %)

  Class 2 1 (50.0 %) 1 (100 %)

Data are expressed as number ( %). #; compared with PTC areas 
(n = 7)

##Strain elastographic class

DTF: desmoid-type fibrosis; PTC: papillary thyroid carcinoma
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a b

▶Fig. 3	 Papillary thyroid carcinoma with focal desmoid-type fibromatosis (DTF). The DTF area (*; areas surrounded by white dotted line) was ho-
mogeneous and more hypoechoic than the PTC area. (a; B-mode, longitudinal view, right; b; cut surface of resected thyroid).

a b c

▶Fig. 4	 Papillary thyroid carcinoma with a massive desmoid-type fibromatosis (DTF) area. The echogenicity of DTF area (*; area surrounded by 
white dotted line) was heterogeneous and interpreted as being strain elastography class 2. (a; B-mode, longitudinal view, b; cut surface of resected 
thyroid, c; elastography).

a b

▶Fig. 5	 Papillary thyroid carcinoma (PTC) with a focal desmoid-type fibromatosis (DTF) area. The DTF area (*; areas surrounded by white dotted 
line) was more hyperechoic than the PTC area. Punctate microcalcification was seen in the PTC area. (a; B-mode, longitudinal view, b; cut surface of 
resected thyroid).

a b

▶Fig. 6	 Papillary thyroid carcinoma (PTC) with focal desmoid-type fibromatosis (DTF). The DTF area (*; areas surrounded by white dotted line) was 
homogeneous and more hyperechoic than the PTC area. No flow signal was seen. (a; B-mode, color Doppler, longitudinal view, b; cut surface of 
resected thyroid).
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much different from those of conventional PTC. As PTC-DTF is com-
posed of both PTC and DTF components, we believe that the 2 com-
ponents should be evaluated separately.

As the name implies, DTF components of PTC-DTF are micro-
scopically similar to DTF arising in the soft tissue [9]. According to 
ultrasound reports of soft tissue DTF [10]–[11], masses display het-
erogeneous or homogeneous echogenicity and are hypoechoic, 
isoechoic, or hyperechoic. Most of the cases showed posterior 
acoustic enhancement, substantial flow, and high resistive index 
values ( > 0.70). No calcifications or cystic areas were noted. In the 
present study, based on the macro- and microscopic findings, we 
could identify DTF areas on the ultrasound images in only 8 out of 
13 nodules. DTF areas tended to be heterogeneous in echogenici-
ty and more hypoechoic than PTC areas. Microcalcification was not 
observed. On Doppler ultrasound, the nodules revealed no or a mild 
flow signal, which is similar to soft tissue DTF.

Ultrasound elastography can be easily performed in the thyroid 
due to its superficial location [12, 13]. However, the assessment of 
deeply located nodules is difficult due to the depth-related decay 
of the stress [14]. Azizi et al. reported that thyroid nodule stiffness 
measured by elastography is an independent predictor of thyroid 
carcinoma with a positive predictive value that is greater than or 
equal to that of conventional ultrasonographic characteristics [15]. 
We hypothesized that the DTF area would be firm based on its com-
position of dense collagenous connective tissue. Contrary to our 
expectations, the DTF areas were not stiff, and in one case (case 7), 
the DTC area was more elastic than the PTC area. Thus, clinicians 
should be aware that PTC- DTF shows a benign pattern on ultra-
sound elastography. In conclusion, B-mode ultrasonography is 
more reliable than ultrasound elastography in the ultrasound diag-
nosis of malignant thyroid nodules.

Conclusion
This is the first description of ultrasound findings of PTC-DTF, fo-
cusing especially on the DTF area. The ultrasound findings of PTC-
DTF include an irregularly shaped nodule, taller-than-wide sign, 
heterogeneous echogenicity, no microcalcification, and no or a 
mild flow signal. DTF areas tend to be heterogeneous in echogenic-
ity and more hypoechoic than PTC areas. Despite the presence of 
abundant dense connective tissue, DTF areas show a benign pat-

tern on ultrasound elastography. We therefore conclude that it is 
difficult to predict the DTF variant of PTC using ultrasound alone. 
Moreover, B-mode ultrasonography is more reliable than ultra-
sound elastography in the ultrasound diagnosis of malignant thy-
roid nodules. Further analysis with a greater number of cases is 
needed to clarify the ultrasound findings of DTF areas of PTC-DTF 
nodules.
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