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Background: Although primary thyroid lymphoma (PTL) and anaplastic thyroid carcinoma (ATC)
both account for a rare portion of the morbidity of all thyroid malignancies, the therapeutic methods and
prognosis for these two diseases are different. The purpose of this study was to investigate the sonographic
characteristics of PTL and ATC and to compare the sonographic findings of PTL and ATC.

Methods: The study included 42 patients with histopathologically proven PTL (n=27) and AT'C (n=15). The Clinical
characteristics and sonographic findings were retrospectively reviewed and compared between the two groups.
Results: The mean age of patients with ATC was not significantly different from that in patients with PTL
(P=0.601). The female-to-male ratio of patients with AT'C was significantly lower than that of patients with
PTL (P=0.029). Both PTL and ATC commonly present as a relatively large, solid mass on sonography with
compressive symptoms, in which hoarseness was seen more frequently in AT'C group (66.7%) than in PTL
group (14.8%) (P=0.001). There is no significant difference in thyroid size, nodular size, margin, shape, echo
texture, echogenicity, cystic change, vascularity and local invasion on sonography between AT'C and PTL
groups. Echogenic strands, markedly hypoechoic and enhanced posterior echo were seen more frequently in
PTL group (92.6%, 92.6%, and 85.2%, respectively) than those in AT'C group (6.7%, 60.0%, and 33.3%,
respectively) (P<0.05), and calcification was seen more frequently in ATC group (80.0%) than in PTL group
(0%) (P<0.001). Three ultrasound patterns were observed for PTL including diffuse type (25.9%), nodular
type (48.2%) and mixed type (25.9%), while all ATC cases presented with nodular type (100.0%). Associated
Hashimoto’ thyroiditis occurred more frequently in PTL group (59.3%) than in AT'C group (20.0%) (P=0.023).
Conclusions: Certain sonographic features as a markedly hypoechogenicity, the presence of an enhanced
posterior echo and linear echogenic strands, lack of calcification and associated Hashimoto's thyroiditis
were valuable for distinguishing PTL from ATC. In contrast, heterogeneous echogenicity, uncircumscribed

margin, irregular shape, and vascular pattern were not specific features for differential diagnosis.
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Introduction

Anaplastic thyroid carcinoma (ATC) is a rare disease,
representing approximately 1.3% to 9.8% of all thyroid
malignancies globally (1). It is the most lethal form of
thyroid malignancies, with a high rate of regional and
distant spread and a grave prognosis (2-4). Primary thyroid
lymphoma (PTL) is also an uncommon disease, representing
less than 5% of thyroid malignancies. PTL is a kind of
potentially curable thyroid malignancy. The therapeutic
methods for these two diseases are different. Therapeutic
strategies for AT'C include local therapy alone (surgery or
radiotherapy or surgery plus radiotherapy) or combined
multimodality treatment (5,6). As for patients with PTL,
multiply periodic chemotherapy is the main treatment. The
two diseases both present as a rapidly enlarging cervical
mass with similar symptoms (7,8). It is clinically valuable to
establish an accurate diagnosis promptly, in order to provide
appropriate therapy. To our knowledge, only single case
reports or small case series have been published and there
have been no previous study comparing the sonographic
findings between PTL and ATC. Therefore, the aim of this
study was to investigate the sonographic characteristics of
ATC and PTL and to compare the sonographic findings of
ATC and PTL.

Methods
Patient selection

From a retrospective review of the pathologic database at
our institute between November 1999 and March 2017, 108
patients with PTL and 48 patients with AT Cs were included
in the present study. Eighty-one patients with PTL and
33 patients with AT'C with incomplete imaging data were
excluded. Finally, 27 patients with PTL and 15 patients
with ATC were included in this study. Thirty-six patients
underwent surgery. We retrospectively reviewed the clinical
characteristic and sonographic features of these patients.
The study was approved by the Hospital Ethics Committee.
Each patient was consent informed.

Imaging technique and interpretation

Thyroid sonography was performed by using one of
three scanners (GE logic E9, Philips IU 22, Siemens
Acuson S2000) with a 5-12 MHz linear transducer and a
3-5 MHz curve transducer. Ultrasonography analysis was
determined separately by two radiologists (with more than
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20 and 7 years of experiences in thyroid imaging diagnosis,
respectively) without any previous knowledge of the
pathologic results. If they have the different viewpoints,
characteristics and diagnosis of sonograms would be
discussed in consensus.

The following imaging characteristics were reviewed
and documented: The size of thyroid, nodule size, margin,
shape, echogenicity, echotexture, calcification, cystic
change, echogenic strands, posterior acoustic enhancement
and vascularity. The sonographic patterns of lesions were
divided into three types according to Ota (9): diffuse type,
nodular type and mixed type. Nodular type is confined
to a unilateral lobe, and the boundary between the tumor
and surrounding tissue is clear. Diffuse-type involves two
lobes, and the lesion has no clear boundary. Mixed-type is
characterized by multiple patchy lesions with hypoechoic
regions in the thyroid. The nodule size was recorded as the
greatest diameter of each nodule. According to standard
of Xia (10), goiter was determined as the presentation of a
thyroid with the craniocaudal diameter more than 6.0 cm
or the anteroposterior diameter more than 2.0 cm. The
margin was classified as being either circumscribed or
uncircumscribed, and the shape was categorized as being
regular (oval to round) or irregular. Echo texture was
classified as homogeneous or heterogeneous. Internal
echogenicity was classified as hypoechoic or markedly
hypoechoic. Marked hypoechogenicity was defined as
decreased echogenicity compared with the surrounding
strap muscle. The presence or absence of calcification,
cystic changes and echogenic strands was evaluated. The
vascularity was classified as absence or not rich vascularity
or rich vascularity.

Pathologic evaluation

All of the pathologic specimens were reviewed by the
pathologist with plentiful experience in thyroid pathology.
In this study, all the diagnosis of pathology was according
to the 2008 WHO new classification standard for diagnosis
and classification.

Statistical analysis

Clinical and sonographic characteristics were compared
between PTL and ATC by the Mann-Whitney test
for quantitative parameters and the y2 test or Fisher
exact test for qualitative parameters. Statistical analyses
were performed with SPSS version 20.0 software (IBM
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Table 1 Comparison of clinical characteristics between patients with PTL and ATC

Gu et al. Sonography of PTL and ATC

Characteristic PTL (n=27) ATC (n=15) P value
Age (years), mean + SD 61.7x12.7 63.5+6.9 0.601
Male/female, n 7/20 9/6 0.029*
Palpable cervical mass, n (%) 20 (74.1) 11 (78.3) 1.000
Compressive symptoms, n (%)
Dyspnea 9 (33.3) 5(33.3) 1.000
Cough 13.7) 16.7) 1.000
Hoarseness 4 (14.8) 10 (66.7) 0.001*
Dysphagia 5(18.5) 4 (26.6) 0.698
Pain 3(11.1) 4 (26.6) 0.225
Hashimoto’s thyroiditis 16 (59.3) 3(20.0) 0.023*
Positive lymph nodes (pathology) 15 (55.6) 6 (40) 0.334
Metastases 2(7.4) 4 (26.7) 0.164

*, P<0.05, difference was statistically significant. ATC, anaplastic thyroid carcinoma; PTL, primary thyroid lymphoma.

Corporation, Armonk, NY, USA), and a P<0.05 was
considered statistically significant.

Results

The clinical and sonographic characteristics are summarized
in Tables 1 and 2. Among the 42 patients included in the
study, the mean age of patients in the ATC group was
not significantly different from that in patients with PTL
(P=0.601). The female-to-male ratio was lower than that of
patients with PTL (P=0.029). The disease courses of ATC
and PTL were between 7 days to 30 years (median time
11 months). The patients with PTL had a median course
of 18 months (from 10 days to 30 years), and that with
ATC had a median course of 11 months (from 1 month to
20 years). Twenty (74.1%) patients with PTL and
11 (73.3%) patients with ATC have the symptom of
palpable cervical masses. Hoarseness was seen more
frequently in ATC group (66.7%) than in PTL group
(14.8%) (P=0.001). There are no significant difference
in other neck compression symptoms including dyspnea,
dysphagia or cough (P>0.05). Associated Hashimoto’s
thyroiditis occurred more frequently in PTL group (59.3%)
than in ATC group (20.0%) (P=0.023).

The dominant sonographic findings of PTL were
large (average 4.8+1.7 cm, range 1.6-8.7 cm), solid
(100%), ill-defined (81.5%) mass with echogenic strands
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(92.6%), posterior echo enhancement (85.2%) and
without calcification (100%) (Table 2), while the dominant
sonographic findings of AT'C were large (average 5.8+2.1 cm,
range 2.5-11.0 cm), solid (100%), ill-defined (100%) mass
with macrocalcification or microcalcification (80%) (Tible 2).
PTL cases presented with diffuse type (25.9%) (Figure 1),
nodular type (48.2%) (Figure 2) and mixed type (25.9%)
(Figure 3). All ATC cases presented with nodular type
(100%) (Figures 4,5). There is no significant difference
in thyroid size, nodular size, margin, shape, echo texture,
cystic change and vascularity on sonography between ATC
and PTL groups (Table 2).

With regard to tumor-spreading patterns, in 15 patients
with ATC, 13 patients had extra-thyroid extension into
the surrounding soft tissue (Figure 44), 1 patients invaded
trachea, and 2 patients invaded jugular vein. In 27 patients
with PTL, 14 patients had extra-thyroid extension into the
surrounding soft tissue (Figures 24,B,3B), 1 patients invaded
trachea (Figure 1C).

In 15 patients with ATC, metastatic tumors were found
in the lung (n=3) and mediastinum (n=1). In 27 patients
with PTL, metastatic tumors were found in the lung (n=1)
and axillary lymph nodes (n=1). There is no significant
difference in metastatic lymphadenopathy (P=0.334) and
distant metastasis between two groups (P=0.164).

Diffuse large B-cell lymphoma (DLBCL) was

histopathologically diagnosed in 15 patients; mucosa-

F Thorac Dis 2017;9(11):4774-4784



Journal of Thoracic Disease, Vol 9, No 11 November 2017

4777

Table 2 Comparison of sonographic characteristics between patients with PTL and ATC

Characteristic PTL (n=27) ATC (n=15) P value
Sonographic pattern, n (%)
Diffuse 7 (25.9) 0(0)
Nodular 13 (48.2) 15 (100.0) <0.001*
Mixture 7 (25.9) 0
Goiter, n (%) 24 (88.9) 13 (86.7) 1.000
Nodule size (cm) 4.8+1.7 5.8+2.1 0.187
Margin, n (%)
Circumscribed 5(18.5) 0 (0) 0.142
Uncircumscribed 22 (81.5) 15 (15.0)
Shape, n (%) 1.000
Regular 0(0) 0(0)
Irregular 27 (100.0) 15 (100.0)
Echo texture, n (%)
Heterogeneous 27 (100.0) 15 (100.0) 1.000
Homogeneous 0(0) 0(0)
Echogenicity, n (%)
Hypoechoic 2(7.4) 6 (40.0) 0.016*
Markedly hypoechoic 25 (92.6) 9 (60.0)
Echogenic strands, n (%) 25 (92.6) 1(6.7) <0.001*
Calcification, n (%) 0(0) 12 (80.0) <0.001*
Cystic change, n (%) 0(0) 0(0) 1.000
Posterior echo enhancement, n (%) 23 (85.2) 5(33.3) 0.001*
Vascularity, n (%)
Absence/not rich vascularity 4 (14.8) 4 (26.7) 0.425
Rich vascularity 23 (85.2) 11 (73.3)

*, P<0.05, difference was statistically significant.

associated lymphoid tissue (MALT) lymphoma in 8; follicular
lymphoma (FL) in 1; and MALT lymphoma coexisting with
DLBCL in 2, FL coexisting with DLBCL in 1.

Discussion

ATC and PTL are both rare thyroid malignancies. It is
important to differentiate PTL from ATC as these disease
entities carry a different prognosis and have a different
treatment strategy. ATC has extremely poor prognosis
with a mean survival of 6 months (11,12), while PTL has
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generally good prognosis if treated appropriately, with an
overall 5-year survival ranging between 50% and 60% (13).
Hence, early preoperative diagnosis is important to help
make the treatment protocol and improve prognosis.
Ultrasonography has been proven to be the most efficient
first-line method for the diagnosis of thyroid diseases with
advantages of non-invasiveness, real-time scanning, easy
performance, and wide availability. Meanwhile, it is also a
mean of assessing the degree of involvement of surrounding
soft tissues as well as the area involved (9,14-16). Although
CT or MRI is more useful in evaluating larger masses of
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Figure 1 Ultrasonography of MALT lymphoma of the thyroid in a 68-year-old woman presented with gradually growing neck swelling
for 3 years. (A) Transverse image of ultrasonography (with linear transducer) of the right thyroid gland showed a diffuse type of lesion
with intervening linear echogenic structures (arrows); (B) Color Doppler imaging (with linear transducer) showed a rich internal blood
flow; (C) transverse image of ultrasonography (with curve transducer) showed asymmetric diffuse enlargement of the thyroid, replacing
the entire two lobes, with invasion of trachea (arrow); (D) Color Doppler imaging (with curve transducer) also showed a rich internal
blood flow pattern; (E) longitudinal image of ultrasonography (with linear transducer) showed pathologically confirmed involved lymph
nodes in the right cervical IV region appeared as markedly hypoechoic lymph nodes lacking echogenic hilum; (F) Color Doppler imaging

of the lymph node showed a rich internal clutter distributed blood flow pattern. MAL'T, mucosa-associated lymphoid tissue.

thyroid, and is important to allow accurate staging with
some functional MRI techniques (such as IMRT) (17).

When ATC or PTL is clinically suspected, US-guided
fine-needle aspiration (FNA) or core needle biopsy is
initially performed. The diagnostic sensitivity of FNA for
the diagnosis of AT'C or PTL reported in the literature has
varies widely, from 25% to 90% (13,15,18-24). Usually, for
PTL and ATC, core needle biopsy may become necessary
when AT'C or PTL is suspected in order to obtain enough
tissue.

We retrospectively analyzed clinical and sonographic
characteristics of 42 patients (27 PTL and 15 ATC). In
our study, PTL and ATC are more common in the elderly
(mean age 61.7£12.7, 63.5+6.9 years, respectively) without
significant differences in age between two groups. PTL has
been found more common in female (20/27,74.1%) whereas
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ATC more common in male (9/15, 60.0%). Previous research
showed that both PTL and ATC are usually found in the
older female patients (8). From the result of Ha (24), both
ATC and PTL are more common in elderly women, with no
significant differences in age and sex. This discrepancy may
be because of fewer patients in our AT'C group.

PTL and ATC both presented with recently growing
thyroid mass and compressive symptoms (1,25). It is often
difficult to distinguish between clinical symptoms of PTL
and ATC. In our study, 20 of 27 (74.1%) PTL and 11 of
15 (73.3%) ATC have palpable cervical mass. Seventeen
(40.5%) patients had the fast-growing neck masses in a
short time (<1 month). Most patients with PTL or AT'C had
compressive symptoms such as dyspnea, dysphagia, cough
and hoarseness. Among them, hoarseness is more frequent

in ATC (10/15, 66.7%) than PTL (4/27,14.8%) (P=0.001),

7 Thorac Dis 2017;9(11):4774-4784
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Figure 2 Ultrasonography of MALT lymphoma coexisting with DLBCL of the thyroid in a 48-year-old woman presented with a neck mass
for 1 year. (A) Longitudinal image of ultrasonography (with linear transducer) showed mixed type of PTL. Multiple markedly hypoechoic
segments were patchily present in the right lobe of the thyroid, and normal thyroid tissues can be seen between the segments (thin arrow).
The capsule of the thyroid was invaded (thick arrow); (B) longitudinal image of ultrasonography (with linear transducer) showed similar
findings in the left lobe of the thyroid with linear echogenic strands (dotted arrow); normal thyroid tissues could also be seen (thin arrow),
and the capsule of the thyroid was invaded (thick arrow); (C) longitudinal image of ultrasonography (with linear transducer) showed

pathologically confirmed involved lymph nodes in the right cervical III, IV and VI regions appeared as markedly hypoechoic lymph nodes

lacking echogenic hilum. DLBCL, diffuse large B-cell lymphoma; PTL, primary thyroid lymphoma.

which might be due to more extensive local invasion in
ATC compared to PTL.

In our study, most ATC and PTL appeared as large,
solid, and ill-defined masses. However, there is statistic
significant difference in some sonographic features,
including sonographic pattern, echogenic strands, markedly
hypoechoic, calcification and enhanced posterior echo.

A total of 25.9% (7/27) of PTLs presented with diffuse
type, occupying entire thyroid without normal gland or
most of the thyroid gland. Similar to the findings of the
previous studies (20,26), all PTLs in our study are of
B-cell lymphoma and predominantly of diffuse large-cell
type, and the second most common histological type is
MALT lymphoma. Most DLBCLs in our study showed
nodular type (10/15, 66.7%). Compared to PTLs, all
ATC cases were nodular type and limited to one lobe of
thyroid, suggesting that PTL showed a propensity for more
extensive disease at initial diagnosis. Plenty of ATC and
PTL in our study showed direct invasion to the surrounding
structures. Relevant literatures revealed that patients
with ATC present with extensive local invasion at initial
disease presentation in 15% to 50% of patients (27,28), and
some research reported that invasion to the surrounding
structures is rare in PTL (29,30). However, a few studies
also reported PTL with aggressive appearance (31,32).
Thus, the ultrasonographic features of local invasion were
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not specific enough to differentiate AT'C from PTL.

Another typical sonographic feature for PTL is linear
echogenic strands. In our study, most of PTLs presented
with echogenic strands (25/27, 92.6%), and only one
lesion (1/15, 6.7%) of ATC presented with echogenic
strands. Some studies suggested that sonographic findings
of PTL were correlated with pathologic findings. Orita
et al. (33) and Nam ez 4l. (29) indicated that the hypoechoic
areas of PTL were consistent with lymphoepithelial
lesions containing neoplastic cells, whereas echogenic
structures within or around the lesions were consistent
with fibrotic tissue and normal thyroid tissue. Ota (9)
reported a destructive linear pattern which might suggest
the transformation of MALT lymphoma into a high-grade
malignant lymphoma. In their study, all of the 15 MALT
lymphoma of the head and neck presented with echogenic
structures whereas two DLBCL:s of thyroid showed linear
echogenic strands and one DLBCL of parotid gland showed
destructive linear echogenic strands, and the remaining 13
DLBCLs showed no echogenic strands. However, in our
study, all (8/8) MALTs and 73.3% (11/15) of DLBCLs had
linear echogenic strands, and 2 DLBCLs had destructive
linear strands.

With the image of ultrasound, it is hard to identify the
pathological type of PTL. Pathology and immunohistochemistry
are the main method of clinical diagnosis of PTL and guiding

7 Thorac Dis 2017;9(11):4774-4784
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Figure 3 Ultrasonography of diffuse large B-cell lymphoma of the thyroid in a 46-year-old man presented with rapidly growing neck

swelling for 10 days. (A) Transverse image of ultrasonography (with linear transducer) showed nodular type of PTL. There was an irregular-

shaped hypoechoic mass in the right lobe of the thyroid. The lesion had invaded the vascular wall (thick arrow); (B) transverse image of

ultrasonography (with linear transducer) showed a markedly hypoechoic mass in the left lobe of the thyroid with invasion of thyroid capsule

(thick arrow). We could also see echo enhancement behind the lesion; (C,D) longitudinal image of ultrasonography (with linear transducer)

showed pathologically confirmed involved lymph nodes in the left cervical III region appeared as markedly hypoechoic lymph nodes lacking

echogenic hilum.

therapy (24). Except the difference in cell morphology, cytokine
receptor is also an important way of identifying cell types, and
it is also becoming a hotspot of current research. For example,
CD3 is always expressed in T-cell lymphoma and B-cell
lymphoma are commonly found CD20, CD22 and CD79a
(34,35). In addition, analysis of ubiquitous lymphoma cells
sequences is also a new technology to distinguish different types
of PTL (36).

In our ATC group, 52.9% (9/17) of ATC cases showed
intratumoral calcification, including microcalcification,
macrocalcification and mixed calcification. In previous
studies by Takashima et a/. (30) and Ishikawa et a/. (31), the
authors demonstrated calcification was one of the dominant
computed tomographic findings in ATC. Lee er al. (32)
also reported that 44.4% of anaplastic carcinomas showed
nodular calcification. In contrast, none of the PTL cases
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showed intratumoral calcification.

Markedly hypoechogenicity is one of typical features of
PTL (10,37), however, previous studies had inconsistent
results for echogenicity in AT'C. Suh e al. (38) reported
that markedly hypoechogenicity is a common US feature
in ATC (52.9%, 9/17), and Hahn er al. (5) reported
hypoechogenicity is more common in AT'C (61.5%, 16/26).
In our study, marked hypoechogenicity occurred more
frequently in PTL than ATC with significantly difference,
but this result still need further investigations.

Enhanced posterior echo has also been considered
to be the specific feature of all types of PTL (9). In the
present study, enhanced posterior echoes are observed in
23 of 27 PTL cases (85.2%) whereas only 5 of 15 (33.3%)
ATC cases showed this feature. An enhanced posterior
echo in PTL is possibly due to densely and uniformly
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Figure 4 Ultrasonography of ATC in a 62-year-old man presented with rapidly neck swelling in 2 months. (A) Transverse image of
ultrasonography (with linear transducer) of the right lobe of thyroid showed an irregular shaped, ill-defined, heterogeneous hypoechoic mass
with invasion of thyroid capsule and surrounding soft tissues (thin arrow). The boundary between the lesion and vascular wall was vague,
which was proved by pathology as vascular wall invasion (thick arrow); (B) Color Doppler imaging showed a rich internal and peripheral
blood flow pattern; (C) transverse image of ultrasonography (with linear transducer) showed enlarged lymph node pathologically confirmed
as lymph nodes metastasis; (D) transverse image of ultrasonography (with linear transducer) of a well-defined anechoic nodule in the left

lobe of thyroid, which was proved by pathology as nodular goiter. ATC, anaplastic thyroid carcinoma.

Figure 5 Ultrasonography of ATC in a 64-year-old man presented with hoarseness for 10 days. (A) Longitudinal image of ultrasonography
(with linear transducer) of AT'C in the right lobe of thyroid showed an irregular shaped, ill-defined, heterogeneous hypoechoic mass with

cambered macrocalcification (arrow); (B) Color Doppler imaging showed a rich peripheral blood flow.

© Journal of Thoracic Disease. All rights reserved. jtd.amegroups.com 7 Thorac Dis 2017;9(11):4774-4784
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proliferated lymphoma cells in the lesion, in contrast, ATC
is characterized by pleomorphic cells with a spectrum of
morphologies (spindle, giant cell, rhabdoid and squamoid).
Most ATC lesions are composed of undifferentiated tumor
cells and well-differentiated thyroid carcinoma which
may have a dense and compact cellular structure (39-41).
Meanwhile, the microcalcifications are the other reason
leading to acoustic attenuation behind the lesions of AT'C.

Our results also showed that the patients with PTL
more often have a background of Hashimoto’s thyroiditis
(59.3%) than that of ATC (20%). It has been reported
that preexisting Hashimoto’s thyroiditis is a well-
recognized risk factor for the development of PTL, and
the average incidence of Hashimoto’s thyroiditis in patients
with PTL is 80%, ranging from 30-100% in previous
studies (12,14). There is also evidence that large cell
lymphoma probably evolves from persistent low-grade
MALT malignant lymphoma, suggesting a morphological
progression from chronic lymphocytic thyroiditis to low-
grade MALT lymphoma, and subsequently, to high-
grade large-cell lymphoma (42). So, we think that the
high incidence of associated Hashimoto’s thyroiditis may
facilitate the differentiation of malignant lymphoma from
undifferentiated carcinoma.

The coexistence of well-differentiated and ATCs has
been well demonstrated in several studies (43-46), however,
whether it arises from a preexisting well-differentiated
thyroid carcinoma (e.g., papillary thyroid carcinoma, PTC)
is not clear. That might explain why ATC present with
some characteristics of PT'C, such as microcalcifications.
In our study, 4/15 patient had zones of PTC (n=3) or
adenocarcinoma (n=1) in the AT'C lesion, and 1 patient had
PTC in the contralateral lobe of thyroid. One patient with
ATC had a surgery of local excision of one side lobe because
of PTC 1 year ago.

Defining a differential diagnosis of PTL and ATC is
usually a challenging clinical issue. To our knowledge, this
study was the first to compare the sonographic findings
between PTL and ATC. In our study, PTL presented with
diffuse or mixed type can be differentiate from AT'C more
easily; however, differentiation between PTL presented
with nodular type and ATCs is not easily established on
imaging. Some sonographic features such as a markedly
hypoechogenicity, the presence of an enhanced posterior
echo and echogenic strands, lack of calcification and
associated Hashimoto’s thyroiditis were valuable for
distinguishing PTL from ATC. In contrast, lesion size,
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echo texture, margin, shape, cystic change, vascular pattern
and local invasion were not specific features for differential
diagnosis.

There are some limitations to this study. First, overall
survival of patients has not been record, so we cannot
compare prognosis of the two diseases. Second, we have a
small population size of PTL and ATC because both PTL
and AT'C are rare diseases, and it is difficult to obtain a large
integrated number of cases for analysis.
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