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The current criteria of thyroid tumor ablation
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Thyroid tumor ablation is a critical intervention in the management of thyroid
disorders, and its criteria have evolved over time in response to advances in medical
technology and a deeper understanding of thyroid pathology. This abstract provides an

overview of the current criteria used for thyroid tumor ablation.

The criteria for thyroid tumor ablation are multifaceted and are influenced by factors
such as tumor size, histology, location, patient age, and comorbidities. Recent
developments in imaging modalities, particularly ultrasound and fine-needle aspiration
cytology, have improved the precision of diagnosing thyroid tumors and assessing their
characteristics. Additionally, the advent of minimally invasive techniques, such as
percutaneous ethanol injection (PEI) and radiofrequency ablation (RFA), has expanded the

options for ablative therapies.

In the context of benign thyroid nodules, the criteria for ablation have evolved to
accommodate various techniques. High-Intensity Focused Ultrasound (HIFU), a
non-invasive and precise method, is considered when nodules cause symptoms, cosmetic
concerns, or are suboptimal candidates for surgery. Radiofrequency Ablation (RFA) is
favored for solid and cystic nodules with similar indications, while Microwave Ablation
(MWA) is gaining prominence for larger lesions. Ethanol Ablation remains a suitable

choice for cystic nodules, offering a minimally invasive option.

In conclusion, the current criteria for thyroid tumor ablation reflect a patient-centered
approach, leveraging technological advancements and tailored therapeutic strategies. A
thorough assessment of each patient's condition and close collaboration among healthcare
providers are crucial in determining the most suitable ablation approach for thyroid tumors.
Further research and clinical trials are warranted to refine these criteria and enhance the

efficacy of thyroid tumor ablation procedures.



A FH
& 5 (JPG, TIFF %)

e

P

Title Dr. Degree M.D.
LA 3 FEBF Email Brightlight720720@gmail.com
First Name Li Last Name Yu Hsuan
H = R =N
TR ATRR B B A% ERE L
£k

E i B/ kAt [had
2001~2008 et FEFFE L g4
2020~2022 ot FEF A e L
E

i Wi/ H Gilkes
2017~ % 4 Y EARFR Lie §EF
2023~ % 4 Pl x g LARLE € N
By AR
1 vk E!j“\
2[R
3

# < (5 important publications — latest sequence)

1 | LiYH, WuMH, Lee WJ, Lee IT. A Synergistic Effect between Plasma Dickkopf-1

and Obstructive Coronary Artery Disease on the Prediction of Major Adverse Cardiac




Events in Patients with Angina: An Observational Study. Biomolecules. 2022 Oct
2;12(10):1408. doi: 10.3390/biom12101408

Li YH, Lee IT, Chen YW, Lin YK, Liu YH, Lai FP. Using Text Content From
Coronary Catheterization Reports to Predict 5-Year Mortality Among Patients
Undergoing Coronary Angiography: A Deep Learning Approach. Front Cardiovasc
Med. 2022 Feb 28; 9:800864. doi: 10.3389/fcvm.2022.800864. PMID: 35295250;
PMCID: PMC8918537.

Li YH, Sheu WH, Yeh WC, Chang YC, Lee IT. Predicting Long-Term Mortality in
Patients with Angina across the Spectrum of Dysglycemia: A Machine Learning
Approach. Diagnostics (Basel). 2021 Jun 9;11(6):1060. doi:
10.3390/diagnostics11061060. PMID: 34207578; PMCID: PM(C8226455.

Li, Y. H., Sheu, W. H., Chou, C. C., Lin, C. H., Cheng, Y. S., Wang, C. Y., Wu, C. L.,
& Lee, 1. T. (2021). The Clinical Influence after Implementation of Convolutional
Neural Network-Based Software for Diabetic Retinopathy Detection in the Primary
Care Setting. Life (Basel, Switzerland), 11(3), 200.

https://doi.org/10.3390/1ife 11030200

Li, Y. H., & Lee, 1. T. (2020). Hyperthyroidism and vascular cell adhesion
molecule-1 are associated with a low ankle-brachial index. Scientific reports, 10(1),
17076. https://doi.org/10.1038/s41598-020-74267-7




Basic anatomy and techniques for thyroid ablation
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Anatomy Surrounding the Thyroid

Blood Vessels: The thyroid is richly vascularized, primarily by the superior and inferior
thyroid arteries. The superior thyroid artery branches off from the external carotid artery,
while the inferior thyroid artery originates from the thyrocervical trunk. These arteries
supply the upper and lower parts of the gland respectively. Additionally, the thyroid's
robust venous system, including the superior, middle, and inferior thyroid veins, drains into

the internal jugular vein.

Nerves: The recurrent laryngeal nerve, which supplies the muscles controlling the vocal
cords, is of particular concern during RFA. Injury to this nerve can lead to voice changes or

hoarseness.

Techniques for Thyroid RFA

Moving Shot Technique: This is a dynamic method where the electrode is moved in
multiple directions within the nodule during the ablation process. By doing so, a larger

volume of the nodule can be treated, ensuring comprehensive ablation.

Trans-Isthmus Approach: In this technique, the electrode is inserted transversely across
the isthmus of the thyroid .It provides a straight path for the electrode, minimizing the risk

of damaging surrounding structures.

Ultrasound Guidance: Continuous ultrasound imaging ensures accurate electrode
positioning, precise hydrodissection monitoring, and real-time evaluation of the ablation.

This guidance is crucial to prevent inadvertent damage to nearby structures.

Hydrodissection: To protect nearby critical structures, hydrodissection is employed. This
technique involves injecting a DSW between the thyroid and neighboring structures,
forming a temporary fluid barrier. This barrier concentrates the RF energy on the thyroid
nodule and prevents thermal injury to surrounding tissues, particularly the recurrent

laryngeal nerve.

Venous Ablation: For thyroid nodules closely associated with veins, venous ablation
becomes essential. This process uses RFA to collapse and obliterate these veins, ensuring

they don’t reduce the ablation's efficacy by acting as heat sinks.



With the thyroid gland's intricate surrounding anatomy, precision during RFA procedures is
paramount. Techniques such as hydrodissection, venous ablation, the moving shot
technique, and the trans-isthmus approach have revolutionized thyroid RFA's safety and
efficacy.
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Thermal ablation of thyroid cancer
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Thermal ablation techniques, such as radiofrequency ablation (RFA) and microwave
ablation (MWA), are recommended for patients who have locally recurrent thyroid cancers
or neck lymph node metastases. This recommendation is particularly pertinent for
individuals who face a high surgical risk or are averse to undergoing surgery. It's worth
noting that these techniques have demonstrated effective management of lesions, even
when they are located in critical areas, such as adjacent to the trachea, with minimal
complications observed. Additionally, they have been proven to significantly reduce tumor
volume and improve symptoms. This consensus has gained recognition in numerous

international guidelines.

Conversely, there is ongoing exploration into the application of thermal ablation for
papillary thyroid microcarcinoma (PTMC) and primary thyroid cancer beyond the T1b
stage. Notably, in 2021, the European Thyroid Association (ETA) and the Cardiovascular
and Interventional Radiological Society of Europe (CIRSE) jointly published the first
clinical practice guidelines for the use of minimally invasive treatments in managing
malignant thyroid lesions. Beyond addressing local recurrence, RFA shows promise in
reducing the necessity for subsequent surgeries. The role of RFA in managing recurrent
thyroid cancer encompasses both complete ablation (aiming for cure) and palliative
ablation. Furthermore, when combined with other therapeutic modalities (radioiodine
therapy, combined surgery, external beam radiation therapy, and tyrosine kinase

inhibitor...), the treatment outcomes become even more promising.

In this section, we will provide a concise overview of the current evidence and
techniques specific to the management of thyroid malignancies. Additionally, we will
present our single-center experience with RFA in treating locoregional recurrent thyroid

cancer and PTMC in Taiwan.



i

b

:gD

p ¥
Title Il Dr. [ ] Prof. Degree Bl MD. [] PhD
RS ¢ 24 REis Email
First Name Cheng Last Name Kai-Lun
H = :‘J.%ﬁé‘f%é‘flﬁ;{%ﬁrfb
20 TE AR Bt A F
c i3
& i B/ kBt gix
2000-2007 LT EPE L %5 L g1
R4
> Wi/ /E = B %
2007-2010 LN %5 N LY %5 J‘;‘E%? - T 1’;‘1_1’;{%5 2
2010-2011 e %5 g Y %5 J‘%%E - B (‘*_\%5 2

2015.01-2016.01

i B F £ 4% L F Fi(Asan Medical Center) it i

AR

1 | A gasmEg

2 | ERFRINAR S Y

3

# < (5 important publications — latest sequence)

1

2
3
4
5




Title Il Dr. [ ] Prof. Degree @ MD. [ ] PhD

LRI e A T E4 Email gallon828@hotmail.com
First Name Chia-Luen Last Name Huang

¥ = R i‘;ﬂ% Faph P fe s = & i‘;‘;% P iE i ~

3R F® AR AT R B B A% ZREP AP I E

R

£ > B/ kit L

2009 R FERFL 51
2018 By FERF TP L5 1 iFiE A
il

# i 148/ 8 = %
2015-2016 FEt e A L F s CERES S
2017-2018 ZH &%5 [ERAA r,%:gi:;;f_%s BELED O L ;‘;%&gw; 4 =E
2017-i¢ 5 = HRF RPN PN S GBRTI B s CERES S
2017-i¢ 4 CERFREPARFRTESFREY © ERNES
P AR

1 | P AREATRAHF R

2 | 7KW R 2 AR RS

3 Ul E R 8;%’.%5 =




# < (5 important publications — latest sequence)

1

Lu CH, Lee CH, Wu LW, Liao CC, Su SC, Liu JS, Li PF, Huang CL, Ho LJ, Lin CM,
Lin MH, Chang CY, Liu YC, Lin CP, Cheng AC, Kuo FC. Gender-specific impacts of
thigh skinfold thickness and grip strength for predicting osteoporosis in type 2
diabetes. Diabetol Metab Syndr. 2023 May 18;15(1):103.

Lee CH, Chiang CF, Lin FH, Kuo FC, Su SC, Huang CL, Li PF, Liu JS, Lu CH,
Hsieh CH, Hung YJ, Shieh YS. PDIA4, a new endoplasmic reticulum stress

protein, modulates insulin resistance and inflammation in skeletal muscle.

Front Endocrinol (Lausanne). 2022 Dec 23;13:1053882.

Huang CL, Wang TW, Chen YC, Hu JM, Ku PM, Hsieh CH, Lee CH, Kuo FC, Lu
CH, Su CC, Liu JS, Lin FH, Chou YC, Sun CA. Gout as a risk factor for acute
myocardial infarction: evidence from competing risk model analysis. J Investig

Med. 2021 Aug;69(6):1161-1167.

Su SC, Hung YJ, Huang CL, Shieh YS, Chien CY, Chiang CF, Liu JS, Lu CH, Hsieh
CH, Lin CM, Lee CH. Cilostazol inhibits hyperglucose-induced vascular smooth
muscle cell dysfunction by modulating the RAGE/ERK/NF-kB signaling
pathways. J Biomed Sci. 2019 Sep 6;26(1):68.

Huang CL, Chang HW, Chang JB, Chen JH, Lin JD, Wu CZ, Pei D, Hung YJ, Lee
CH, Chen YL, Hsieh CH. Normal fasting plasma glucose predicts type 2
diabetes and cardiovascular disease in elderly population in Taiwan. QM. 2016

Aug;109(8):515-22.




Ethanol Ablation of Thyroid Cysts
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Thyroid cysts are much common disorders in clinical practice; they are discovered
by ultrasound in 41-50% of the general population. The majority of thyroid cysts are
benign and asymptomatic, and they are usually managed by observation and follow-up

regularly.

Thyroid-stimulating hormone (TSH) suppressive therapy with levothyroxine for
thyroid cysts is still controversial because the effect of medication in volume reduction of
thyroid cysts is uncertain and may result in side effects such as long-term osteoporosis or
atrial fibrillation. Surgical excision is established as one of the therapeutic strategies for
symptomatic thyroid cysts; however, after surgical excision, there are some complications,
including hypothyroidism or nerve injury. Surgery for thyroid cysts might be not
appropriate for patients who have relatively high risk of surgical excision. Therefore,
image-guided nonsurgical procedures such as ethanol ablation (EA) and/or thermal
ablation have been proposed as alternative and less invasive approaches for the
management of symptomatic thyroid cysts. For cysts or predominantly cystic benign
thyroid nodules, ethanol ablation is established as a nonsurgical treatment and becomes one
of the mainly therapeutic strategies. Therefore, EA has been proposed as alternative
therapies for those who are concerned about the complications of external radiation, refuse
external irradiation, may have serious complications following surgery, or who may be at

high risk for surgery.

The efficacy of EA for cysts and/or predominantly cystic thyroid nodules has been
reported and the mean VRR of thyroid nodules was 91% in cases with EA. It is
non-inferiority in the result of a single-session treatment for cysts. More evidences
demonstrated that EA was not only non-inferior, but was also superior to thermal ablation.
Compared to thermal ablation, EA is a simple and less expensive procedure with the fewer

number of treatment sessions. Cysts or predominantly cystic thyroid nodules could be



re-growth after simple aspiration of internal fluid and those should be treated with EA.
These results may also be useful and established therapeutic modalities for cases with cysts
and/or symptomatic cystic thyroid nodules those can be managed by using EA in clinic
practice. For cysts and/or predominantly cystic thyroid nodules, EA has been also
suggested as the first-line treatment modality in single session treatment superiority
comparing EA and thermal ablation. In addition, the solid component in the thyroid cyst
was suggested as the main cause of recurrence. EA and followed thermal ablation are

going to be established for complex cysts by staging therapeutic managements.



