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Thyroid radiology practice is a medical practice in which thyroid diseases are diagnosed using
imaging modality and treated by imaging-based interventional techniques, and the primary
care target is thyroid nodular disease. Diagnosis of thyroid nodules is primarily done by ultra-
sound imaging and biopsy; thyroid nodules can be treated by non-surgical interventional treat-
ment and thyroidectomy. Ethanol ablation is the first-line treatment for cystic benign nodules,
and radiofrequency ablation is used for the treatment of benign solid nodules and recurrent
thyroid cancers. Thyroid radiology practice has an essential clinical role in diagnosis and non-
surgical treatment of thyroid nodular diseases, and treatment should be performed based on
standard care guidelines for proper patient care. In order to provide the best care to patients
with thyroid nodular disease, it is desirable to treat patients in the radiology outpatient clinic.
Thyroid radiology practice centered on outpatient clinic practice needs to be expanded.

Index terms Thyroid Nodule; Ultrasonography; Biopsy, Fine-Needle; Radiofrequency Ablation;
Outpatient Clinics, Hospital
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Table 1. Korean-TIRADS and Biopsy Indications

Malignancy  Biopsy Size

Category Vs Pattern Risk(%)  Threshold
5 High suspicion Solid hypoechoic nodule with any of 3 suspicious US features* >60 =1cmf
4 Intermediate suspicion 1) Solid hypoechoic nodule without any of 3 suspicious US features* or 15-50 =1cm
2) Partially cystic or isohyperechoic nodule with any of 3 suspicious US features*
3 Low suspicion Partially cystic or isohyperechoic nodule without any of 3 suspicious US features® 3-15 =15cm
2 Benign 1) Spongiform <3 NA*
2) Partially cystic nodule with comet tail artifact <1

3) Pure cyst

Modified from Shin et al. Korean J Radiol 2016;17:370-395 (9).

*Microcalcification, nonparallel orientation (taller-than-wide), spiculated/microlobulated margin.

"Biopsy is indicated regardless of size and US feature of a nodule in presence of poor prognostic factors including suspected lymph node me-
tastasis, suspected gross extrathyroidal tumor extension, patients with diagnosed distant metastasis from thyroid cancer. Biopsy may be se-
lectively performed to determine active surveillance or surgery in high suspicion subcentimeter nodules (> 0.5 cm).

*Biopsy is not routinely recommend for TIRADS 2 (benign category) nodules and may be selectively performed for nodules (= 2 cm) which
progressively grow or cause compressive symptom and before ablation therapy.

NA = not applicable, TIRADS = Thyroid Imaging Reporting and Data System, US = ultrasound
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Fig. 1. K-TIRADS 2 (benign) and 3 (low suspicion). Diagnosis: benign follicular nodule.

A. K-TIRADS 2. Partially cystic (predominantly cystic) nodule with intracystic echogenic foci accompanying
comet tail artifact (arrow).

B. K-TIRADS 2. Spongiform nodule with multiple microcystic changes.

C. K-TIRADS 3. Solid isoechoic nodule without any suspicious US features such as microcalcification, non-par-
allel orientation, and spiculated/microlobulated margin.

D. K-TIRADS 3. Partially cystic (predominantly solid) and isoechoic nodule without any suspicious US feature.
K-TIRADS = Korean Thyroid Imagmg Reporting and Data System, US = ultrasound
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Fig. 2. K-TIRADS 4 (intermediate suspicion) and 5 (high suspicion). Diagnosis: papillary carcinoma.

A. K-TIRADS 4. Solid hypoechoic nodule without suspicious ultrasound feature.

B. K-TIRADS 4. Solid isoechoic (predominantly isoechoic) nodule with spiculated margin (arrows).

C. K-TIRADS 4. Partially cystic (predominantly solid) isoechoic nodule with microcalcifications (arrow) and a
punctate echogenic foci with comet tail artifact at the margin of the cystic component (long arrow).

D. K-TIRADS 5. Solid hypoechoic nodule with spiculated margin (arrow), nonparallel orientation, and micro-
calcifications (long arrow).

K-TIRADS = Korean Thyroid Imaging Reporting and Data System

Fig. 3. Ultrasound feature of gross extrathyroidal extension to the strap
muscle (T3b).

The replacement of the strap muscles by the thyroid cancer is indicative
of gross extrathyroidal extension to the strap muscles. Replacement of
the strap muscles is defined as when thyroid cancer is protruding into the
strap muscles and the tumor margin is indistinct and poorly differentiat-
ed from the strap muscles (arrowheads). Gross tumor invasion of strap
muscles was found by surgery.
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Fig. 4. Ultrasound feature of tumor invasion of the trachea (T4a).
Forming an obtuse angle with the trachea (arrow) is indicative of tumor
invasion of the trachea. Tumor invasion of tracheal wall was found by
surgery.

Fig. 5. Ultrasound feature of tumor invasion of the recurrent laryngeal
nerve (T4a).

Tumor protrusion into the tracheoesophageal groove is indicative of
tumor invasion of the recurrent laryngeal nerve (arrow). Tumor inva-
sion of the recurrent laryngeal nerve was found by surgery.
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Table 2. Imaging-Based Risk Stratification of Cervical Lymph Nodes for Nodal Metastasis and FNA Indications

Approximate FNA Size Threshold
Category US Pattern CT Pattern Malignancy ) )
Risk (%) Preoperative Postoperative®
Suspicious* Cystic change Cystic change 70-80 Size>3-5mm Size>8-10 mm
Calcification (micro/macro) Calcification (micro/macro) (short (short
Hyperechogenicity Heterogeneous enhancement diameter) diameter)
(focal or diffuse)
Abnormal vascularity Strong enhancement
(peripheral or diffuse) (focal or diffuse)
Indeterminate®  Loss of central hilar echo and Loss of central hilar fat and 20 Size>5mm Size>8-10 mm
absence of central hilar vascularity absence of central hilar vessel (short (short
enhancement diameter) diameter)
Probably Benign* Central hilar echo Central hilar fat 3 Notindicated Notindicated
Central hilar vascularity Central hilar vessel enhancement

Modified from Shin et al. Korean J Radiol 2016;17:370-395 (9).

*Lymph nodes with any imaging feature for suspicious lymph nodes are included for this category regardless of presence of any imaging fea-
ture for benign or indeterminate lymph nodes.

fLymph nodes not included in suspicious or benign categories.

*Lymph nodes with any imaging feature of either hilar fat (echogenic hilum) or hilar vessels are considered as benign category if there is no
imaging feature of suspicious lymph nodes.

SWhen lymph node is close to vital organ or non-surgical treatment including image-guided ablation is taken into account, FNA could be per-
formed even for smaller lymph nodes.

FNA = fine needle aspiration, US = ultrasound
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Fig. 6. A70-year-old woman with simple cyst in right thyroid gland treated by ethanol ablation.

A. Before ethanol ablation, a 10 mL simple cyst can be noted in the lower pole.

B. During ethanol ablation, trans-isthmic approach using an 18G needle.

C. One month after ethanol ablation, cyst decreased considerably without vascularity on Doppler ultrasonog-
raphy.

D. Twelve months after ethanol ablation, cyst decreased further and remained as a linear scar-like lesion with-
out vascularity on Doppler ultrasonography.
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Table 3. Pre-Procedural Checklist before RFA

Benign Thyroid Nodule Recurrent Thyroid Cancer
Pathologic diagnosis Pathologic and/or Serologic diagnosis
Benign diagnosis at least two US-guided FNA or CNB Cancer recurrence at US-guided FNA or CNB
Benign diagnosis at least one US-guided FNAor CNBIin AFTN  Increased washout Tg level in aspirate or Tg immunostain of CNB specimen
Benign diagnosis at least one US-guided FNA or CNB Increased washout calcitonin level in aspirate or calcitonin immunostaining

in thyroid nodules with highly specific benign US features of CNB specimen in patients with medullary cancer

us

us

Features of the nodule and surrounding critical structures Features of the nodule and surrounding critical structures

Nodule volume
Symptom score
Cosmetic score
Laboratory tests

Complete blood count
Blood coagulation battery
Thyroid function test

Serum TSH

Serum T3

Serum fT4
CT or MRI*

Tumor volume

Laboratory tests
Complete blood count
Blood coagulation battery
Thyroid function test
Serum TSH
Serum T3
Serum fT4
CT or MRI*

Technetium®mTc pertechnetate or 12| thyroid scan*

Modified from Shin et al. Korean J Radiol 2016;17:370-395 (6).

*Selectively indicated.

fIndicated for AFTN.

AFTN = autonomous functioning thyroid nodule, CNB = core needle biopsy, CT = computed tomography, FNA = fine needle aspiration, fT4 = free
thyroxine, MRI = magnetic resonance imaging, RFA = radiofrequency ablation, T3 = triiodothyronine, Tg = thyroglobulin, TSH = thyrotropin, US =

ultrasound
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Table 4. Post-Procedural Checklist after RFA

==
A=

Benign Thyroid Nodule

Recurrent Thyroid Cancer

us us
Features of ablated zone to detect the under-ablated portion with
vascularity on color-Doppler US

Nodule volume Tumor volume

Symptom score -

Cosmetic score -

Laboratory tests Laboratory tests
Thyroid function test* Thyroid function test
Serum TSH Serum TSH
Serum T3 Serum T3
Serum fT4 Serum fT4
Serum Tg, anti-Tg antibody
CT or MRI* CT or MRI*

Technetium®m pertechnetate or a ?*| thyroid scan

Features of ablated zone to detect the under-ablated portion with
vascularity on color-Doppler US

Modified from Shin et al. Korean J Radiol 2016;17:370-395 (6).
*Selectively indicated.
fIndicated for AFTN.

AFTN = autonomous functioning thyroid nodule, CT = computed tomography, fT4 = free thyroxine, MRI =

diofrequency ablation, T3 = triiodothyronine, Tg = thyroglobulin, TSH = thyrotropin, US = ultrasound

Table 5. Checklist for Informed Consent

magnetic resonance imaging, RFA = ra-

1
2
3
4
5
6

Ablated thyroid nodules decrease gradually in size over several months to years
Number of expected treatment sessions

Possibility of regrowth of the treated nodule and the need for additional treatment
Patients may experience various degrees of pain during the ablation
Complications of RFA

are taking drugs such as antiplatelet drugs, anticoagulants, or thyroid hormones

Patients should inform the physician about their history of thyroid surgery, the side effects of any drugs they are taking, and whether they

7) Further observation or admission may be required after RFA, depending on the patient’s condition after ablation

Modified from Shin et al. Korean J Radiol 2016;17:370-395 (6).
RFA = radiofrequency ablation
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Fig. 7. A 40-year-old woman with solid and cystic nodule in left thyroid gland treated by radiofrequency ab-
lation.

A. Before radiofrequency ablation, a 3.5 cm sized well-defined solid and cystic nodule is noted in the left thy-
roid gland.

B. Twelve months after radiofrequency ablation, the left thyroid nodule decreased in size (1.2 cm) and
changed to hypoechoic calcified nodules.
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Fig. 8. A 82-year-old woman with multiple recurrent thyroid tumors after total thyroidectomy at anterior
neck involving strap muscles.

A, B. Before radiofrequency ablation, 3 recurrent tumors at ultrasonography and CT scan (white arrows).

C. During radiofrequency ablation, the radiofrequency electrode is inserted into the mass and an echogenic
area (arrow) inside the recurrent tumors is noted. Three recurrent tumors were treated in a single-session.
D. One year after radiofrequency ablation, the three previously noted enhancing tumors disappeared com-
pletely on CT scan.
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