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ARTICLE INFO ABSTRACT

Keywords: Objective: This study aims to examine the ultrasonographic features of secondary thyroid malig-
Secondary thyroid malignancy nancies and compare the diagnostic efficacy of fine-needle aspiration (FNA) and core needle
Ultrasound

biopsy (CNB) in this condition.

Methods: A retrospective analysis was conducted on 29 patients with secondary thyroid malig-
nancies treated at our center between July 2011 and October 2022. Ultrasound images and
clinical data were analyzed, and the lesions were classified according to the American College of
Radiology Thyroid Imaging Reporting and Data System (ACR TI-RADS).

Results: Among the 29 patients studied, primary tumor sites were predominantly the esophagus,
lung, and nasopharynx. Comprehensive ultrasound data was available for 28 of these patients,
revealing nodular lesions in 24 cases and diffuse lesions in 4 cases. Nodular lesions were pre-
dominantly solid or nearly solid hypoechoic nodules with parallel growth and extrathyroidal
extension features, with a few showing macrocalcifications. Most patients had varying degrees of
metastasis to neck lymph nodes. FNA accurately diagnosed 31.6 % of the lesions as secondary
thyroid malignancies, while 5.3 % were misdiagnosed as papillary thyroid carcinoma (PTC).
However, CNB demonstrated 100 % reliability in diagnosing secondary thyroid malignancies.
Conclusion: This study’s categorization of secondary thyroid malignancy ultrasonographic fea-
tures identifies nodular and diffuse patterns, with the application of ACR TI-RADS proving
effective for nodular types. In detecting these lesions, CNB demonstrates superior sensitivity
compared to FNA. Thus, in cases of thyroid lesions suspected to be malignant, particularly with
enlarged neck lymph nodes and in patients with a history of malignancy, CNB is recommended as
the diagnostic method of choice.

Fine-needle aspiration
Core needle biopsy
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1. Introduction

Thyroid secondary malignancies are relatively rare, occurring in approximately 0.5%-5.2 % of patients without a history of cancer
and 3.9%-8.3 % of patients with a cancer history [1]. They primarily originate from organs such as the kidney, lung, and breast [2].
The optimal treatment approach for thyroid secondary malignancies remains a topic of debate. While earlier studies suggested that
thyroid surgery did not provide a survival benefit [3], larger studies now demonstrate significantly higher survival rates for patients
who undergo surgery compared to those who receive radiation or chemotherapy [4,5]. The location of the primary lesion is a crucial
factor influencing postoperative survival [6], highlighting the importance of early and accurate diagnosis for appropriate treatment.

Ultrasound is the preferred imaging modality for assessing thyroid diseases, including endocrine disorders, inflammation, and
tumors. However, there is limited research available on ultrasonographic features and diagnostic guidelines specifically for thyroid
secondary malignancies due to their low incidence. Ultrasound-guided FNA and CNB are important methods for determining the
nature of incidental thyroid lesions [7,8]. However, there is considerable controversy regarding the diagnostic accuracy of FNA for
thyroid secondary malignancies (ranging from 11.1 % to 95.5 %), and instances where it has been misdiagnosed as primary thyroid
malignancies [9-11]. In contrast, CNB demonstrates higher diagnostic accuracy, and with the aid of immunohistochemistry, it helps in
identifying the primary lesion [9,12]. Additionally, the safety of thyroid CNB is now considered manageable, and there are reports
suggesting that CNB should perhaps replace FNA as the preferred diagnostic method [13].

This study retrospectively analyzes ultrasound images and clinical data from patients with thyroid secondary malignancies who
were treated at our center. The primary objective is to investigate the ultrasonographic features of thyroid secondary malignancies and
compare the diagnostic efficacy of FNA and CNB in this disease.

2. Materials and methods
2.1. Patients
A retrospective analysis was performed on a cohort of 29 patients who were diagnosed with thyroid secondary malignancies and

received treatment at our center between July 2011 and October 2022. The inclusion criteria required pathological evidence of thyroid
secondary malignancies, while cases of lymphomas were excluded from the study (Fig. 1).

2.2. Imaging methods

Ultrasound images were obtained from the patients prior to FNA, CNB, or surgical procedures. The focus of the imaging was on the
thyroid lesions and cervical lymph nodes. Given the extended timeframe and multiple updates to the thyroid reporting system, two
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Fig. 1. Flowchart depicting the patient enrollment process. The numbers indicate the number of patients at each stage. NPC, Nasopharyngeal
Cancer; MT, Malignant Tumor; AC, Adenocarcinoma; SCC, Squamous Cell Carcinoma; PDC, Poorly Differentiated Carcinoma; MC, Mucinous Car-
cinoma; LUAD, Lung Adenocarcinoma; BIDC, Breast Invasive Ductal Carcinoma; BLCA, Bladder Urothelial Carcinoma.
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experienced radiologists with a decade of ultrasound diagnostic experience independently reviewed the images using the ACR TI-RADS
published in 2017 [14]. The analysis primarily concentrated on thyroid nodules that had undergone FNA and CNB.

2.3. FNA or CNB

The procedures were executed under ultrasound guidance using the MyLab 90 ultrasound system (ESAOTE, Italy). For the FNA, a
25-gauge needle attached to a 5 mL syringe was utilized, with samples collected using the conventional smears technique. The CNB
was performed employing an 18-gauge fully automatic biopsy needle. Both FNA and CNB procedures adhered to standard operating
protocols [15,16].

For the selection of thyroid puncture lesions, the choice of biopsy method is based on the evaluation of the lesion’s ultrasonographic
features and clinical data. Typically, for nodular lesions, biopsy preference is given to the nodule exhibiting the highest degree of
malignancy, as evidenced by its ultrasonographic features. If multiple nodules present similar malignant characteristics, the largest
nodule is selected. For diffuse lesions, in patients highly suspected of thyroid occupancy (common features include enlarged thyroid
volume, reduced echogenicity, scattered calcifications, and concurrent abnormal cervical lymph nodes), the biopsy site is chosen at
areas of markedly reduced echogenicity or dense calcifications. If the lesion is uniformly distributed, multiple angle samplings of the

Table 1

Clinical Information of patients.

Patient Gender Age  Thyroid Primary Site Primary Metastasis Other Metastasis Follow-up Treatment
Primary? Treatment Time (months)
1 Female 66 No Esophagus Unknown Unknown Unknown Unknown
2 Female 50 No Esophagus RT, CT 4 Unknown Unknown
3 Female 84 Yes Esophagus N/A N/A Right Neck Unknown
4 Male 63 No Esophagus Surgery, RT, CT 21 Right Neck CT, Immunotherapy
5 Male 74 Yes Esophagus N/A N/A Right Neck RT, CT,
Immunotherapy
6 Female 73 No Esophagus ESD 24 Esophageal Recurrence, RT, CT,
Mediastinum, Bilateral Neck Immunotherapy
7 Male 69 No Esophagus Surgery 180 Internal Jugular Vein, Left Unknown
Neck
8 Male 51 Yes Esophagus N/A N/A Left Neck Refused Treatment
9 Male 70 No Esophagus Unknown Unknown Right Neck Refused Treatment
10 Female 61 No Lung Surgery 35 Bilateral Neck, Mediastinum, RT
Lung, Bones
11 Female 70 Yes Lung N/A N/A Bilateral Neck, Mediastinum, CT
Lung, Hilar Lymph Nodes
12 Female 49 Yes Lung N/A N/A Multiple Systemic Metastases Targeted Therapy
13 Male 66 No Lung Surgery, CT 41 Not Observed Unknown
14 Female 55 Yes Lung N/A N/A Bilateral Neck, Lung Hilar CT
Nodes, Mediastinum,
Retroperitoneum
15 Male 64 Yes Lung N/A N/A Mediastinum, Left Adrenal Refused Treatment
Gland, Right Lumbar Region
16 Male 66 Yes Lung N/A N/A Bilateral Neck Refused Treatment
17 Female 83 Yes Lung N/A N/A Mediastinum, Pleura, Lung, RT, CT,
Liver Immunotherapy
18 Male 62 No Nasopharynx Surgery, RT, CT 36 Unknown Unknown
19 Female 62 No Nasopharynx RT, CT 125 Left Neck, Left Parotid Gland Unknown
20 Female 59 No Nasopharynx Surgery, RT, CT 216 Left Neck Unknown
21 Male 50 No Nasopharynx RT, CT 34 Right Neck, Mediastinum Surgery, RT, CT,
Immunotherapy
22 Female 66 No Tongue Surgery, RT, CT 27 Bilateral Neck, Lung, Bones RT, CT
23 Female 55 No Tongue Surgery 4 Tongue, Left Neck, Targeted Therapy,
Nasopharynx, Esophagus, CT
Lung
24 Female 40 No Breast Surgery, CT 67 Multiple Systemic Metastases Endocrine Therapy
25 Female 39 No Gallbladder Surgery 24 Bilateral Neck, Left Internal CT
Mammary Region,
Mediastinum
26 Male 66 No Bladder TURBT 20 Bilateral Neck, Mediastinum, Surgery
Lung
27 Male 69 No Esophagus/ RT, CT, Particle 15 Bilateral Neck, Left Parotid Particle
Pharynx Implantation Area Implantation
28 Female 81 Yes Unknown N/A N/A Bilateral Neck, Mediastinum, RT
Lung Hilar Nodes, Bones
29 Male 56 Yes Unknown N/A N/A Left Neck RT, CT,
Immunotherapy

RT, Radiotherapy; CT, Chemotherapy; TURBT, Transurethral Resection of Bladder Tumor.
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same thyroid lobe are performed as safely as possible.

The cytological analysis of FNA utilizes The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) [17]. If the FNA
results were inconclusive or further examination was required, a CNB was performed on the same nodule. In cases where patients had a
history of cancer and the ultrasound sonogram indicated larger thyroid lesions, infiltration beyond the thyroid capsule, or multiple
lymph node metastases in the neck, a direct CNB was chosen for diagnosis, with a focus on ensuring safety [18]. Thyroid lesion CNB
samples are diagnosed using the standards of 'Pathology Reporting of Thyroid Core Needle Biopsy’ proposed by the Korean Endocrine
Pathology Thyroid Core Needle Biopsy Study Group [19]. The diagnosis involves initially ruling out primary thyroid malignancies
(such as papillary carcinoma, follicular carcinoma, medullary carcinoma, etc.) through hematoxylin and eosin staining, and then
determining the source by combining immunohistochemical markers with the patient’s medical history.

2.4. Statistical analysis

Statistical analysis was conducted using SPSS 26.0. Results are presented as percentage for nominal variables and as the mean and
standard deviation for continuous variables. Group comparisons were performed using the chi-square test or Fisher’s exact test, as
appropriate. A p-value of less than 0.05 was considered statistically significant.

3. Results
3.1. Demographic and clinical data

Out of the 29 patients included in the study, there were 13 male and 16 female participants, with an average age of 62.7 + 11.3
years (range: 39-84 years) at the time of secondary thyroid malignancy diagnosis. The primary tumor sites were distributed as follows:
esophagus (9 cases), lung (8 cases), nasopharynx (4 cases), tongue (2 cases), bladder (1 case), gallbladder (1 case), breast (1 case),
esophagus or hypopharynx (1 case), and unknown (2 cases). Among these patients, 11 initially presented with symptoms related to the
thyroid, while 18 had a documented history of primary malignancies. Excluding 2 cases with unknown medical history, the time
interval between the primary lesion and thyroid metastasis ranged from 4 to 216 months, with an average duration of 54.6 + 63.2
months (Table 1).

3.2. Ultrasonographic features

Out of the 29 patients, complete ultrasound images and reports were available for 28 patients, while data for 1 patient was missing.
Based on the ultrasonographic features, the patients were divided into two groups: 1) The Diffuse Type (n = 4), characterized by
bilateral thyroid gland involvement without nodules [20,21], and 2) Nodular type (n = 24), identified by the presence of nodules. In
the nodular type, patients exhibited nodules with sizes ranging from 13 to 70 mm (mean size 34.6 + 12.6 mm). Among these cases, 5
(20.8 %) had multiple bilateral nodules, 1 (4.2 %) had multiple nodules in the left lobe, and 18 (75.0 %) had a single nodule, with 7
cases (29.2 %) in the left lobe, 10 cases (41.7 %) in the right lobe, and 1 case (4.2 %) in the isthmus. Further ultrasonic characteristics of
the 24 nodular lesions are detailed in Table 2. The diffuse lesions caused noticeable enlargement of the thyroid gland, characterized by

Table 2
Ultrasonographic features of 24 nodular lesions.
Characters Total (n = 24)
ACR TI-RADS
4 4 (16.7 %)
5 20 (83.3 %)
Composition
Solid 22 (91.7 %)
Mixed 1(4.2%)
Nearly Solid 1 (4.2 %)
Echogenicity
Hypoechoic 24 (100.0 %)
Hyperechoic or isoechoic 0 (0.0 %)
Taller than Wide
<1 22 (91.7 %)
>1 2 (8.3 %)
Margin
ETE 20 (83.3 %)
Irregular 1(4.2%)
Vague 2 (8.3 %)
Smooth 1 (4.2 %)
Echogenic Foci
None 18 (75.0 %)
PEF 6 (25.0 %)

ETE, Extra-thyroidal extension; PEF, Punctate echogenic foci.
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irregular solid hypoechoic patterns. 1 case (25 %) exhibited scattered punctate echogenic foci, while another case (25 %) showed
prominent calcifications. The remaining two cases did not exhibit any calcifications (Table 3).

3.3. Metastasis in other sites

In this study, among 26 patients (excluding 3 patients with incomplete clinical data), only 1 patient (3.8 %) showed no apparent
metastatic lesions outside the thyroid; while 2 patients (7.7 %) did not exhibit metastatic lesions in the cervical lymph nodes, but had
lesions in other sites. The remaining 23 patients (88.5 %) showed varying degrees of cervical lymph node metastasis.

3.4. FNA and CNB

In the study involving twenty-nine patients, nineteen initially underwent FNA, with all cases (100 %) showing abnormalities. Of
these, 7 (36.8 %) displayed atypical cells (TBSRTC Category III), 5 (26.3 %) were diagnosed with malignant tumors (TBSRTC Category
V), and 1 (5.3 %) was erroneously diagnosed as having PTC (TBSRTC Category VIa). Furthermore, 6 cases (31.6 %) suggested the
presence of secondary malignancies in the thyroid(TBSRTC Category VIe): 3 (15.8 %) with adenocarcinoma, 2 (10.5 %) with squamous
cell carcinoma, and 1 (5.3 %) with nasopharyngeal carcinoma. It should be noted that in 2 cases (Patient 8 and Patient 29), FNA
cytology suggests atypical cells with a consideration for metastasis, excluding primary malignancy. After correlating with the medical
history and confirmed metastatic sources in the lymph nodes on the same side of the neck, these were considered to be thyroid sec-
ondary malignancies.

Of the remaining patients, 9 initially had CNB, and an additional 7 underwent CNB following FNA. In all these 16 CNB cases, the
findings were indicative of secondary malignancies in the thyroid gland (100 %).

3.5. Thyroid surgery

Among the 4 patients who underwent thyroidectomy, 1 was operated on due to an erroneous diagnosis of PTC following FNA.
Another patient, suspected of having a primary thyroid malignancy, proceeded to surgery without preoperative FNA or CNB. The
remaining 2 patients underwent surgical intervention for confirmed thyroid secondary malignancies.

4. Discussion

Nodular thyroid secondary malignancies often exhibit similar characteristics to primary thyroid lesions, particularly PTC, with
predominant solid hypoechoic features. However, there are notable differences between the two. In this study, we observed that the
typical malignant ultrasonographic features associated with PTC, such as a Taller-Than-Wide shape and microcalcifications [22,23],
were not prominent in the 24 nodules analyzed. Only 2 cases (8.3 %) showed a Taller-Than-Wide shape, with one nodule measuring 36
mm wide and 38 mm tall, demonstrating a tall height nearly equal to its width. The other case presented as a large cystic-solid mass,
with the cystic portion primarily located deep within the thyroid, resulting in a Taller-Than-Wide appearance. The relatively larger size
of these two nodules with a Taller-Than-Wide shape may be influenced by surrounding tissues and blood vessels during growth,
causing inward growth towards the posterior thyroid space. It is also worth noting that the Taller-Than-Wide feature is considered
more applicable for small nodules and is not commonly used when the nodule size exceeds 10 mm [24], the average maximum
diameter of the nodules in this study was notably larger, reaching 34.6 mm. Regarding microcalcifications, only 1 case (4.2 %) of the
nodular type exhibited them, while 5 patients (20.8 %) had macrocalcifications, indicating significant differences from PTC.

Previous reports have indicated that diffuse lesions account for approximately 33.3 %-34.6 % of thyroid secondary malignancies
[3,25], often accompanied by lymph node metastasis in the neck or supraclavicular region (78.8%-100.0 %). In our study, a lower
proportion (13.8 %) of diffuse lesions was observed, all of which showed associated neck lymph node metastasis, suggesting a
potentially higher invasiveness [26,27]. Diffuse punctate echogenic foci is another ultrasonographic features observed. In one case, we
observed diffuse heterogeneous echogenicity combined with diffuse punctate echogenic foci (Fig. 2A). This case was initially mis-
diagnosed as PTC during FNA (Fig. 2B) but was later confirmed to be secondary to lung adenocarcinoma following surgical evaluation
(Fig. 2C). It remains unclear whether this misdiagnosis is related to the presence of these punctate echogenic foci. Differentiating
between secondary malignancies of diffuse thyroid lesions and various diffuse thyroid pathologies, including the Diffuse Sclerosing
Variant of Papillary Thyroid Carcinoma (DSV-PTC) and thyroid lymphoma, based on similar ultrasonographic features such as diffuse
calcifications and lymph node metastasis, poses a significant challenge [25,28-30]. Therefore, when such ultrasonographic features
are observed, it is crucial to exercise heightened vigilance and conduct thorough investigations to facilitate accurate diagnosis, and, if
necessary, perform a CNB to facilitate an accurate diagnosis.

The ACR TI-RADS provides standardized guidelines for classifying thyroid nodules and determining the need for FNA or follow-up
ultrasound. In this study, all nodules were classified as either category 4 or 5, indicating a high suspicion of malignancy. According to
the ACR TI-RADS, FNA is recommended for category 4 nodules larger than 15 mm and category 5 nodules larger than 10 mm. Only 1
case, classified as category 4 with a diameter of 13 mm, did not meet the FNA criteria. This finding confirms the applicability of ACR TI-
RADS for risk assessment in thyroid secondary malignancies.

In this study, 88.5 % of cases diagnosed with thyroid secondary malignancies showed a significantly higher incidence of cervical
lymph node metastasis compared to PTC [31]. In this study, all nine cases of secondary malignancies originating from the esophagus
presented as solitary nodules, with 5 on the left and 4 on the right side. Contrastingly, among the 18 cases with non-esophageal or



Table 3
Ultrasonographic features and pathological diagnostic of thyroid lesions.
Patient  Lesion Location  Unifocal/ Maximum Diameter ACR TI- Composition  Echogenicity  Taller than Margin Echogenic FNA CNB  Surgery
Type Multifocal (mm) RADS Wide Foci

1 Nodular Left Unifocal 28 5 Solid Hypoechoic <1 ETE MCF SCC
2 Nodular Left Unifocal 31 5 Solid Hypoechoic <1 ETE None SCC
3 Nodular Right Unifocal 43 5 Solid Hypoechoic <1 ETE None SCC
4 Nodular Right Unifocal 31 5 Solid Hypoechoic <1 ETE None SCC
5 Nodular Left Unifocal 38 5 Solid Hypoechoic >1 ETE None Atypical SCC

Cells
6 Nodular Right Unifocal 32 4 Solid Hypoechoic <1 Irregular None SCC
7 Nodular Left Unifocal 26 5 Solid Hypoechoic <1 ETE None SCC
8 Nodular Left Unifocal 35 4 Solid Hypoechoic <1 1l- None Atypical

defined Cells

9 Nodular Right Unifocal 32 5 Solid Hypoechoic <1 ETE MCF Atypical PDC

Cells
10 Nodular Bilateral =~ Multifocal 51 5 Solid Hypoechoic <1 ETE MCF MC
11 Nodular Right Unifocal 36 5 Solid Hypoechoic <1 ETE None SCC
12 Nodular Bilateral ~ Multifocal 20 4 Solid Hypoechoic <1 Smooth None AC
13 Nodular Right Unifocal 38 5 Solid Hypoechoic <1 ETE MCF MT AC
14 Diffuse Bilateral - - Unclassfied - - - - PEF PTC LUAD
15 Nodular Left Unifocal - Unclassfied - - - - - AC
16 Nodular Bilateral =~ Multifocal 70 5 Mixed Hypoechoic >1 ETE None MT
17 Nodular Left Unifocal 56 5 Solid Hypoechoic <1 ETE None MT
18 Nodular Right Unifocal 41 5 Solid Hypoechoic <1 ETE PEF SCC
19 Nodular Bilateral =~ Multifocal 41 5 Solid Hypoechoic <1 ETE None NPC
20 Diffuse Bilateral - - Unclassfied - - - - None NPC
21 Nodular Right Unifocal 22 5 Solid Hypoechoic <1 ETE None NPC
22 Nodular Left Unifocal 34 5 Nearly Solid ~ Hypoechoic <1 ETE None Atypical SCC

Cells
23 Diffuse Bilateral - - Unclassfied - - - - MCF Atypical SCC

Cells
24 Nodular Right Unifocal 21 5 Solid Hypoechoic <1 ETE None MT BIDC
25 Diffuse Bilateral - - Unclassfied - - - - None AC
26 Nodular Bilateral ~ Multifocal 38 5 Solid Hypoechoic <1 ETE MCF PDC  BLCA
27 Nodular Left Multifocal 36 5 Solid Hypoechoic <1 ETE None Atypical SCC

Cells
28 Nodular Right Unifocal 18 5 Solid Hypoechoic <1 ETE None MT SCC
29 Nodular Isthmus Unifocal 13 4 Solid Hypoechoic <1 - None Atypical

defined Cells

ETE, Extra-thyroidal extension; PEF, Punctate echogenic foci; MCF, Macrocalcifications.
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Fig. 2. Patient No.14 was misdiagnosed as PTC based on FNA and underwent surgery. A: Bilateral diffuse thyroid lesions with punctate echogenic
foci; B: FNA cytology: loosely arranged tumor cells, enlarged nuclei, light staining, visible nucleoli, and nuclear furrows; C: Poorly differentiated
carcinoma with vascular invasion (Hematoxylin and eosin staining x10).

unidentified origins, 9 cases (50 %) exhibited bilateral thyroid involvement. This observation suggests that direct invasion by
esophageal malignancies could be a contributing factor, despite some patients having undergone treatments like surgery or radio-
therapy before their diagnosis. At the same time, metastasis originating from distant sites appears more prone to affecting both thyroid
lobes.

FNA has been widely adopted in clinical practice due to its simplicity, cost-effectiveness, and accuracy, making it advantageous for
diagnosing thyroid diseases, particularly PTC. However, with the growing recognition of non-PTC thyroid malignancies, there is an
ongoing debate about the preference for CNB over other methods in diagnosing thyroid nodules, particularly for larger nodules[18,
32-34]. For thyroid secondary malignancies, the success rate of identifying them through FNA has been reported to range from 46 % to
94 % [35], and the accuracy of FNA diagnosis has been suggested to depend on the type of primary malignancy [36]. In our study, only
31.6 % of the lesions were directly diagnosed as thyroid secondary malignancies through FNA, while 5.3 % were misdiagnosed as PTC.
To minimize the influence of confounding factors, we conducted statistical analysis on factors such as medical history, thyroid ul-
trasonographic features, and nodule size, and found that these factors did not significantly affect the diagnostic performance of FNA
(Table 4). In contrast, CNB in our study provided 100 % reliable results.

This study has certain limitations, including its retrospective design as a single-center study and the notable difference in the
primary types of thyroid secondary malignancies compared to other epidemiological reports. Notably, while renal cancer is often
reported as one of the primary sources of thyroid secondary malignancies in international studies, our research found no cases
originating from renal cancer. Instead, esophageal and lung cancers were more prevalent among our cases. This variation might be
related to the specific patient population at our center, where lung and esophageal cancer patients are more common compared to
those with renal cancer. This disparity in primary disease sources reported in various studies underscores the need for broader
epidemiological surveys to better understand these differences [12,37].

Moreover, as a retrospective analysis, the ultrasound images used in this study were static images, potentially introducing bias into
the results. Although the ultrasound and clinical data in our study were relatively comprehensive and could reflect the ultrasono-
graphic features of some thyroid secondary malignancies, the number of cases was comparable to previous publications. Considering

Table 4
Clinical and ultrasonographic features of the metastasis and malignant by FNA.
Metastasis by FNA Malignant by FNA P

Malignancy History (n = 19) >0.05
yes 4 6
no 2 7

Lesion Type (n = 18) >0.05
Diffuse 1 2
Nodular 4 11

Echogenic Foci (n = 18) >0.05
None 4 9
MCF 0 3
PEF 1 1

Unifocal or Multifocal (n = 15) >0.05
Unifocal 2 9
Multifocal 2 2

Maximum Nodule Diameter (n = 15) >0.05
<3cm 1 3
>3 cm 3 8

ACR TI-RADS (n = 15) >0.05
4 1 2
5 3 9

19 patients underwent FNA, with complete ultrasound data available for 18 of them. Among these, 15 cases were of the nodular type and were
subjected to statistical analysis of ultrasonic features.
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the low incidence of thyroid secondary malignancies, a more scientifically and systematically designed analysis would require a larger
sample size from multiple centers.

In conclusion, this study categorizes the ultrasonographic features of thyroid secondary malignancies into nodular and diffuse
types, with ACR TI-RADS being particularly suited for nodular types. CNB exhibits greater sensitivity than FNA in detecting thyroid
secondary malignancies. Therefore, when a thyroid lesion is suspected of being malignant, particularly when accompanied by enlarged
neck lymph nodes and a history of malignancy, CNB is the recommended diagnostic method.
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