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Abstract

Radiofrequency ablation (RFA) is acknowledged as an effective and safe technique for the
treatment of benign thyroid nodules. However, there have recently been reports of thyroid
dysfunction related to this technique, especially thyrotoxicosis. Here, we report a case of a
34-year-old woman's thyroid crisis immediately (about 20 minutes) after RFA for an
autonomous functional thyroid nodule. Fortunately, her symptoms improved with
treatment (hydration, corticosteroid, propylthiouracil, and propranolol), and after three

days, she was discharged from the hospital in good condition.

Keywords: Radiofrequency ablation, Thyroid nodule, Thyrotoxicosis, Thyroid crisis.

Key points:

RFA can be an effective treatment for large (30 mL) autonomously functioning thyroid

nodules.

Thyroid storm could occur in a fraction of patients who underwent RFA for autonomously

functioning thyroid nodules.

During RFA for autonomously functioning thyroid nodules, clinical symptoms of

thyrotoxicosis must be carefully monitored.



Introduction

Thyroid nodules are common in the general population and are being detected more
frequently recently due to the widespread use of ultrasound (1). The prevalence of thyroid
nodules is 4-7% clinically and 30—70% sonographically in different populations (2). Half
of the thyroid nodules have autonomously functioning thyroid nodules (AFTN), and
approximately 10% of thyroid nodules are "Hot" on thyroid scans (3). Hyper-functioning
thyroid nodules should be treated because of several side effects, particularly on the

skeletal and cardiovascular systems (4).

The disease cannot be cured with anti-thyroid medication; The standard of care is surgery
and radioiodine. The surgery has several complications, including hypoparathyroidism,
wound infection, laryngeal injury, scarring, and trauma to adjacent structures. Another
option for treatment is radioactive iodine, but it comes with several drawbacks and risks,
including contraindications during pregnancy and breastfeeding, hypothyroidism, and the
possibility of secondary malignancy in the future. A minimally invasive outpatient
procedure called radiofrequency ablation (RFA) uses heat energy to cause coagulative
necrosis in the target tissue. This method was first applied to the ablation of benign thyroid
nodules in 2006, and studies demonstrated that it could reduce nodule volume by 50-80%
(5). The side effects of this technique were very low (2-4%) in different studies. Major
complications (1-2%) are laryngeal nerve injury, brachial nerve injury, Horner's syndrome,
and nodular rupture; minor complications include pain in the treated area, skin burns, and
hematoma (6). However, recent case studies suggest some thyroid dysfunction, particularly

thyrotoxicosis with RFA of thyroid nodules (2-4, 7). The possibility of this complication



was observed more frequently in the first week of the procedure (7). However, we reported

the first case of immediate thyrotoxicosis in a patient who received RFA for AFTN.
Case Report

The patient was a 34-year-old woman with a history of hyperthyroidism due to AFTN for
two years before her admission. She was being treated with methimazole 20 mg daily.
However, each time her doctor tapered her methimazole, she suffered from palpitations,
tremors, and agitation. The doctor recommended radioactive iodine therapy, but the patient

refused because of fears of hypothyroidism.

As another option, she was referred to a radiologist for RFA. Thyroid ultrasonography
before RFA showed a 34x49x43mm (30 mL) well-defined isoecho cystic solid (about 70%
cystic) nodule without calcification with peripheral vascularity and soft elasticity at the
lower pole of the right lobe (TIRADS 3) and no lymphadenopathy. The patient underwent
RFA followed by hydro-dissection, and using a 10 mm active-tipped HF needle, 6 mL of

absolute ethanol was also injected into the cystic component.

Her thyroid function before RFA was: TSH= 0.11 miclU/ml (normal range: 0.3-5), Total
T4= 62.6 ng/ml (normal range: 50-120), Total T3= 1.7 ng/ml (normal range: 0.8-2),

freeT4=1.3 (0.8-1.8 ng/dl)

The patient developed restlessness, agitation, tachycardia with a heart rate of 125
beats/min, tremors, headache, chest discomfort, nausea, vomiting, abdominal pain, and

diarrhea 20 minutes after the RFA.



She was referred to the hospital with the impression of a thyroid storm. In the initial
examination, the patient was febrile (body temperature: 38.8°C) with a heart rate of 125
beats/min, a blood pressure of 130/80 mmHg, and a respiratory rate of 18/min. Laboratory
data revealed a low level of TSH; 0.1 mIU/ml (normal range: 0.3-5 mlU/ml), elevated total
T4;160 ng/ml (normal range: 50-120 ng/m,l), and total T3; 2.5 ng/ml (normal range: 0.8-2

ng/ml).

The patient received hydration therapy, intravenous hydrocortisone 100 mg/IV/TDS, tab
propylthiouracil (PTU) 200 mg/QID, and tab propranolol 20 mg/QID. Cardiac monitoring
and pulse oximetry were performed. Her symptoms improved after three days of treatment.
The patient was discharged in good condition from the endocrine ward on prednisolone 30
mg/day, methimazole 40 mg/day, and propranolol 30 mg/day. At discharge, thyroid
ultrasonography showed a solid cystic isoecho well-defined nodule (26x18mm) without

calcification and multiple reactive lymph nodes with the largest size of 2.5mm (Fig 1).

Prednisolone and propranolol tapered to discontinue in one month. Methimazole was also
tapered to discontinue in three months. After three months of RFA, thyroid
ultrasonography indicated a significant decrease in volume: 36x19x25mm (9.3 mL) and

without lymphadenopathy (Fig 2).

Discussion

To the author's knowledge, this is the first case report in which a thyroid storm based on
Japanese criteria (8) occurred 20 minutes after RFA for an autonomous functional thyroid

nodule. Fortunately, the symptoms improved by treatment without any sequela. However,



three months later, thyroid ultrasound showed decreased thyroid nodule volume,

suggesting that RFA might be effective even in large autonomic nodules.

RFA is generally safe and well-tolerated in treating benign thyroid nodules (5). However,
there is no consensus in guidelines for indicating RFA in AFTN. RFA is recommended as
a treatment option for AFTN by the majority of guidelines other than the National Institute
for Health and Care Excellence (NICE) (9); however, the criteria for nodule size vary from
one guideline to the next (10). For example, the Austrian Societies (11) do not recommend
RFA for large (>15 mL) or multifocal AFTNs, while the Italian Scientific Societies (12)
recommended the same in combination with radioiodine treatment for autonomic thyroid

nodules larger than 20 mL.

Thyroid storm is a relatively uncommon side effect of RFA in treating thyroid nodules (2—
4, 7, 13). The retrospective cohort study conducted between 2013 and 2017 of 99 patients
with benign thyroid nodules treated with RFA, four developed thyroiditis, and three
transient hyperthyroidism during the first month of RFA (2). In another multicenter
prospective study of 345 patients with benign thyroid nodules undergoing RFA, only one
patient developed transient hyperthyroidism one month after RFA that was treated with
propylthiouracil 100-150 mg daily (4). Bernardi et al. conducted a study comparing RFA
and surgical treatment for thyroid nodules, One patient experienced brief thyrotoxicosis
three months after RFA, but it resolved spontaneously within a month (13). In 2021,
Whang et al. conducted a study of the incidence of thyroid dysfunction within one week, 1,
6, and 12 months after RFA. Of 75 euthyroid patients who received RFA for symptomatic

benign thyroid nodules, approximately 47% experienced some type of thyroid dysfunction



(overt thyrotoxicosis, subclinical thyrotoxicosis, and subclinical hypothyroidism) during
the study. The peak of thyroid dysfunction was observed within a week and resolved over

1-12 months (7).

Consistent with previous studies, our patient suffered thyrotoxicosis while undergoing
RFA for AFTNSs, but complications occurred immediately after the procedure. This finding
implies that a thyroid storm's clinical and laboratory findings could occur in a fraction of
the time after receiving an RFA for thyroid nodules. Therefore, RFA can be an effective
treatment for thyroid nodules, and increased awareness of this potentially serious side
effect is warranted. During RFA for autonomously functioning thyroid nodules, clinical

symptoms of thyrotoxicosis must be carefully monitored.

Conflict of Interest

No potential conflict of interest relevant to this article was reported.



References

1. Rangel LG, Volpi E, Steck JH, Volpi LM, Russell J, Muhammad H, et al. Radiofrequency
for benign thyroid nodules—critical review of the literature. 2021;6:2.

2. Ben Hamou A, Ghanassia E, Espiard S, Abi Rached H, Jannin A, Correas JM, et al. Safety
and efficacy of thermal ablation (radiofrequency and laser): should we treat all types of thyroid
nodules? 2019;36(1):665-75.

3. Cesareo R, Naciu A, lozzino M, Pasqualini V, Simeoni C, Casini A, et al. Nodule size as
predictive factor of efficacy of radiofrequency ablation in treating autonomously functioning
thyroid nodules. 2018;34(5):617-23.

4. Sung JY, Baek JH, Jung SL, Kim J-h, Kim KS, Lee D, et al. Radiofrequency ablation for
autonomously functioning thyroid nodules: a multicenter study. 2015;25(1):112-7.

5. Muhammad H, Tehreem A, Russell JO, Tufano RPJTL. Radiofrequency ablation and
autonomous functioning nodules: review of the current literature. 2022;132(4):906-14.

6. Wang J-F, Wu T, Hu K-P, Xu W, Zheng B-W, Tong G, et al. Complications following
radiofrequency ablation of benign thyroid nodules: a systematic review. 2017;130(11):1361-70.

7. Wang N, Zheng B, Wu T, Tan L, Lian Y, Ma Y, et al. Thyroid dysfunction following
radiofrequency ablation for benign thyroid nodules: more likely to occur within one-week and in
high-risk population. Int J Hyperthermia. 2021;38(1):1060-1068.

8. Akamizu TJT. Thyroid storm: a Japanese perspective. 2018;28(1):32-40.

9. National Institute for Health and Care Excellence . Ultrasound-guided percutaneous
radiogrequency ablation for benign thyroid nodules. Interventional procedure guidance [IPT562]
[Internet] London: National Institute for Health and Care Excellence; 2016. [cited 2016 Jun 22].

Available from: https://www.nice.org.uk/guidance/ipg562.



10. Lee M, Baek JH, Suh CH, Chung SR, Choi YJ, Lee JH, et al. Clinical practice guidelines
for radiofrequency ablation of benign thyroid nodules: a systematic review. 2021;40(2):256.

11. Dobnig H, Zechmann W, Hermann M, Lehner M, Heute D, Mirzaei S, et al. Radiofrequency
ablation of thyroid nodules: "Good Clinical Practice Recommendations” for Austria : an
interdisciplinary statement from the following professional associations: Austrian Thyroid
Association (OSDG), Austrian Society for Nuclear Medicine and Molecular Imaging (OGNMB),
Austrian Society for Endocrinology and Metabolism (OGES), Surgical Endocrinology Working

Group (ACE) of the Austrian Surgical Society (OEGCH) Wien Med Wochenschr. 2020;170:6-14

12. Garberoglio R, Aliberti C, Appetecchia M, Attard M, Boccuzzi G, Boraso F, et al.
Radiofrequency ablation for thyroid nodules: which indications? The first Italian opinion

statement. J Ultrasound. 2015;18:423-430.

13. Bernardi S, Dobrinja C, Fabris B, Bazzocchi G, Sabato N, Ulcigrai V, et al. Radiofrequency

ablation compared to surgery for the treatment of benign thyroid nodules. 2014;2014.



Figure 1. Ultrasonography of thyroid nodule at discharge. Thyroid ultrasonography
showed a solid cystic isoecho well-defined nodule (26x18mm) without calcification as

well as multiple reactive lymph nodes with the largest size of 2.5mm.



Figure 2: Ultrasonography of thyroid nodule three months after RFA. Thyroid
ultrasonography indicated a significant decrease in volume: 36x19x25mm (9.3 mL),

without lymphadenopathy.
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