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Radiofrequency ablation as a novel modality in Ecuador for
treating toxic thyroid nodules: a case series
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Background: Treating hyperthyroidism induced by autonomously functioning thyroid nodules (AFTNs)
through radioactive iodine and surgery often results in undesirable hypothyroidism. Radiofrequency ablation
(RFA) has arisen as a favorable option. European guidelines recommend RFA for small AFTN in young
patients, aiming to restore normal thyroid function and avoid irradiation. The procedure, costing between
500 and 1,000 euros, is conducted in outpatient clinics and takes 15 to 40 minutes. We aimed to describe the
clinical outcomes of AFTN patients treated with RFA in Ecuador.

Case Description: We included eight patients with toxic thyroid nodules suppressed thyroid-stimulating
hormone (T'SH), with symptomatic hyperthyroidism. The mean age was 41.63 years [standard deviation (SD):
14.97 years]. The median follow-up time was 8 months. Nodules were solid (37.5%) or predominantly solid
(62.5%). The mean volume pre-RFA was 5.27 mL [interquartile range (IQR), 0.70-9.66 mL]. After ablation,
the median volumes at 1, 3, and 6 months were [2.25 (SD: 1.67; P<0.12), 1.28 (SD: 1.1; P=0.013), and 1.37
(SD: 1; P=0.23) mL], respectively. The volume reduction (VR) was 45.8%, 75.1%, and 69.7% at 1-, 3-, and
6-month follow-up, respectively.

Conclusions: RFA holds promise as a potential therapeutic approach for managing AFTNs. The success
and the feasibility of RFA in this series are consistent with other studies as a treatment option in young
patients with small AFTN. However, more research is needed to establish comprehensive guidelines and
protocols to maximize the benefits of RFA in AFTNs.
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Introduction function to hyperthyroidism. Antithyroid drugs (ATDs)

An autonomously functioning thyroid nodule (AFTN) is may be employed to restore a euthyroid state. The primary

typically benign and makes up roughly 5% of all thyroid
nodules. It presents with a wide range of clinical features,
with the potential to progress from normal thyroid

treatments for AFTN include surgery and radioiodine (RAI),
according to the initial approach. However, some patients

may opt out of these options or face contraindications.
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Figure 1 Thyroid scintigraphy.

Minimally invasive techniques like radiofrequency ablation
(RFA) have shown volume reduction (VR) and euthyroid
restoration in treating AFTN (1).

RFA is widely acknowledged as an effective treatment
for non-functioning benign thyroid nodules, primarily
aimed at alleviating compressive symptoms (2). European
guidelines advocate for RFA in young patients with small
AFTN, emphasizing a higher likelihood of restoring normal
thyroid function and avoiding irradiation. Furthermore,
an international consensus suggests that RFA is most
suitable for patients with small nodules (<3 cm) and
contraindications to RAI or surgery (3). In Europe, an

Highlight box

Key findings

¢ Radiofrequency ablation (RFA) was a feasible and safe alternative
for treating autonomously functioning thyroid nodules (AFTNs).

® The nodular volume reduced significantly after RFA treatment
over time (P<0.001).

* The thyroid-stimulating hormone normalized after RFA and they
did not use hyperthyroid medications.

What is known and what is new?

® The euthyroid restorage at 12 months after a single session of
RFA.

® After a single RFA session, the volume reduction at 6 months was
70% (standard deviation: 6.79; P=0.016).

What is the implication, and what should change now?
* RFA may be more helpful in single AFTN than toxic multinodular
goiter.

e Small nodules (<12 mL) responded better to RFA than

medium-sized nodules (>12 mL).
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RFA applicator costs between 500 and 1,000 euros, and the
procedure is typically performed in an outpatient setting,
taking 15 to 40 minutes (4). While RFA has recently been
introduced in the U.S. and Latin American countries,
Ecuador began using it in 2019 for patients with AFTN and
papillary thyroid carcinoma (PTC).

Our study aims to describe the demographic
characteristics and clinical outcomes following the first
cohort of patients with AFTN who underwent RFA
in Ecuador. We present this article in accordance with
the PROCESS reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-23-425/rc) (5).

Methods

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patients to publish this case series
and accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Participants

This case series occurred at the Institute of Thyroid and
Head and Neck Diseases I TECC), a private referral center
for individuals with thyroid nodules in Quito, Ecuador.
From July 2022 to May 2023, the study included eight
patients who underwent RFA for AFTN under the care of a
head and neck surgeon (C.G.).

Pre-ablation assessment

Before treatment, comprehensive assessments were
conducted, encompassing blood tests, thyroid function tests,
coagulation tests, and imaging evaluations. Ultrasound scans
provided detailed information on nodule characteristics such
as size, location, margin, shape, echogenicity, calcification,
and vascularity. Thyroid scintigraphy was performed for
all patients to visually depict functional thyroid tissue based
on the selective uptake of radionuclides (Figure I). Nodule
volume was determined using the American Thyroid
Association (ATA) formula (6). Nodules were categorized as
solid, predominantly solid, predominantly cystic, or cystic
based on their cystic-to-solid ratio (7), with mixed nodules
defined as having a solid component between 30% and 70%.
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Figure 2 Follow-up at 1-, 3-, and 6-month post-RFA. RFA, radiofrequency ablation.

Ablation technique

RFA, administered by a head and neck surgeon with 3 years
of RFA experience, was carried out using local anesthesia
(2% lidocaine without epinephrine) as an outpatient
procedure. After cleansing with povidone-iodine, a needle
with an 18-gauge, 7-mm active tip size electrode was
positioned within the nodule using a long-axis trans-isthmic
approach. Nodules were then subjected to ablation using
the moving-shot technique.

Follow-up evaluation

Patients were monitored at 1, 3, and 6 months post-
RFA (Figure 2). The evaluation included an assessment
of hyperthyroid symptoms and the use of antithyroid
medication. Ultrasound neck scans and laboratory tests
were mandatory at each follow-up visit. The ATA volume
calculator determined the treated nodules’ VR.

Analysis and statistics

Statistical analysis utilized the R program. Distribution
normality was assessed visually and through the Shapiro-
Wilks test. For continuous variables, the medians and
interquartile ranges (IQRs) were calculated. Categorical
variables were presented by frequency (percentage). The
pre- and post-RFA VR changes, thyroid-stimulating
hormone (T'SH), and free thyroxine (fI'4) laboratory values
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were assessed using a paired 7-test. Cohen’s d value was
employed to gauge the magnitude of mean differences as
small, medium, or large.

Case presentation
Demographic characteristics

Tuble 1 shows the clinical characteristics of the patients with
AFTNs who underwent RFA. All the patients were females
(n=8). The mean age was 41.63 years [standard deviation
(SD): 14.97 years]. Five patients who had symptomatic
hyperthyroidism (tachycardia, high blood pressure, or
weight loss) were treated with hyperthyroid drugs in
addition to RFA. Also, three patients had subclinical
hyperthyroidism. All the patients had a thyroid scintigraphy
pre-RFA (Figure 1).

The median follow-up time was 10 months (IQR,
7-12 months). All the patients required one session of RFA,
and most AFTNs were located on the right side (62.5%).
Nodules were solid (37.5%) or predominantly solid (62.5%).

VR

Tuble 2 shows that the overall median baseline volume of
the AFTNs before RFA was 5.27 mL (IQR, 0.70-9.66 mL).
After ablation, the 1-, 3-, and 6-month median volumes
were 2.25 (SD: 1.67; P<0.12), 1.28 (SD: 1.1; P=0.013),
and 1.37 (SD: 1; P=0.23) mL, respectively. Moreover, the
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Table 1 Baseline characteristics

Variables Value
Sex, n (%)
Female 8 (100.0)

Age at diagnosis (years), mean (SD)
Residence, n (%)
Coast
Highland
Employment, n (%)
Domestic chores
Student
Labor
Education level, n (%)
High school
University
BMI (kg/m?)
Mean (SD)
Normal, n (%)
Overweight, n (%)
Obesity, n (%)
Nodule composition, n (%)
Solid
Predominantly solid
Laterality, n (%)
Right lobe
Left lobe
Isthmus
Methods of detection, n (%)
Hyperthyroidism
Subclinical hyperthyroid
Hyperthyroid drugs before RFA, n (%)
None
Propylthiouracil
Propylthiouracil + beta-blocker
Methimazole

Radioactive iodine

41.63 (14.97)

3(37.5)
5 (62.5)

1 (12.5)

7 (87.5)

1 (12.5)
7 (87.5)

25.13 (4.34)
3(37.5)
4 (50.0)
1(12.5)

3(37.5)
5 (62.5)

5 (62.5)
3(37.5)

5 (62.5)
3(37.5)

3(37.5)
4 (50.0)
1 (12.5)
0(0.0)
0(0.0)

SD, standard deviation; BMI, body mass index; RFA, radiofrequency

ablation.
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results showed that the overall nodular volume reduced
significantly after RFA treatment over time (P<0.001)
(Figure 3).

Patients undergoing RFA experienced a large and
statistically significant difference in the percentage of toxic
nodule reduction (%) over time. Figure 4 shows that in
the first month, percentage reduction data was reported
for five patients (mean =45.8%; 19.2-83.0%). In the third
month of follow-ups, data from six patients were reported
(mean =75.1%; 54.4-92.5%; SD: 13.1; P=0.029), and in the
sixth month, two patients were reported (mean =69.7%;
64.9-74.5%; SD: 6.79; P=0.016).

The active ablation time, power, and energy delivered by
the procedure were 6 minutes 59 seconds (SD: 5 minutes
7 seconds), 38.57 W (SD: 6.48 W; range, 35-60 W), and
9.28 kJ (SD: 7.03 kJ), respectively.

TSH reduction

Figure 5 shows that patients who underwent RFA
experienced a small but not statistically significant
difference in the increase in TSH levels (mIU/mL) after
1, 3, and 6 months post-RFA (mean =3,312 mIU/mL; SD:
3,001 mIU/mL).

We did not have complications after the RFA. After RFA,
patients reported improved hyperthyroidism symptoms and
quality of life. Also, they did not need more RFA sessions,
which made them happy.

Discussion

This study found that all isolated AFTNs were ablated in
a single session, and all patients had significant reductions
in the volume of nodules, improved hyperthyroidism
symptoms, and reduced use of ATD medication.

The European, AHNS international, NASOIE, and
ATA guidelines all state that RFA is an option for AFTN—
with the European guidelines being the most conservative.
Moreover, the Korean RFA guidelines advocate using RFA
for AFTNs following a biopsy (6). This recommendation
extends to patients with cosmetic concerns or hyperthyroid
symptoms, irrespective of the nodule’s size. In contrast, a
German consensus discourages using RFA for AFTNs with
volumes exceeding 12 to 15 mL (7). We followed Korean
guidelines to include the patient for RFA. The inclusion
criteria of our patients agree with a recent statement of
the ATA, citing that a unique skill set, and environment
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Table 2 Nodule volume and thyroid function before and after RFA

Garcia et al. RFA in Ecuador for toxic thyroid nodules

Variables Baseline 1 month 3 months 6 months
Longest tumor diameter
Mean [SD] (mm) 30.38 [12.22] 25 [8.86] 19.5 [5.54] 14.3 [4.04]
N 8 6 3
Tumor volume
Mean [SD] (mL) 5.27 [3.64] 2.25[1.67] 1.28 [1.1] 1.37 [1]
N 8 6 2
P - <0.12 0.013 0.23
VR
Mean [SD] (%) - 45.8 [28.89] 75.1[13.1] 69.7 [6.8]
N - 6 2
TSH 1.22 1.76 1.88
RFA, radiofrequency ablation; SD, standard deviation; VR, volume reduction; TSH, thyroid-stimulating hormone.
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Figure 3 Toxic nodules volume (mL) after RFA. The follow-up
of eight individual cases who underwent RFA therapy for toxic
nodule treatment was plotted according to toxic nodule volume
(mL) over time, showing that at the beginning of the study
eight patients started (mean =5.27 mL; 0.70-9.66 mL), in the
first-month data of five patients (mean =2.25 mL; 0.90-4.90 mL),
at the third month of follow-ups data from six patients were
reported (mean =1.28 mL; 0.21-2.76 mL), at the sixth month two
patients were reported (mean =1.37 mL; 0.60-2.13 mL). RFA,

radiofrequency ablation.

are needed for optimal, safe performance and consistent
outcomes (8).

RFA is a new alternative to treat patients with AFTN.
The European guideline shows that RFA proves effective

© Gland Surgery. All rights reserved.

Time, months

Figure 4 Toxic nodules reduction (%) in the time (months) after
RFA. The percentage reduction of the toxic nodule was only
reported in seven of eight cases that underwent RFA therapy for
toxic nodule treatment. It was graphed according to the percentage
of reduction of the toxic nodule (%) over time, showing that
in the first month, percentage reduction data was reported for
five patients (mean =45.8%; 19.2-83.0%). In the third month of
follow-ups, data from 6 patients were reported (mean =75.1%;
54.4-92.5%), and in the sixth month, two patients were reported
(mean =69.7%; 64.9-74.5%). RFA, radiofrequency ablation.

in treating thyroid nodules, with a mean VR of 69-78% at
12 months in randomized controlled trials, and long-term
clinical efficacy is demonstrated in a 5-year retrospective
study, showing a median VR of 67% (4). Regarding the
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Figure 5 TSH changes after RFA. TSH, thyroid-stimulating

hormone; RFA, radiofrequency ablation.

AFTN, the VR and reduction of hyperthyroidism symptoms
are used to evaluate the efficacy. In a retrospective study
of 20 AFTN, Wang ez al. reported a median VR of 88.3%
(78.3-96.2%) with a euthyroid restoration rate of 75.0% at
12 months after a single session of RFA (9). Cappelli ez al.
reported a VR of 72.9% and thyroid function normalization
of 94.1% in 17 patients with toxic nodules at 12 months
after a single session of RFA (10). One recent meta-analysis
that included 10 AFTN studies showed a pooled VR of
76.5% and a normalization of thyroid function rate of
61.7% for RFA approaching toxic AFTN, with sample sizes
ranging from 9 to 44 and follow-up periods varying from 6
to 24 months (11). Our results align with previous studies
with a VR at 6 months of 70% (SD: 6.79; P=0.016) after a
single RFA session.

Cesareo et al., in a prospective study of 24 AF'TNs, found
that small nodules (<12 mL) responded better to RFA than
medium-sized nodules (>12 mL) (12). All our AFTNs had a
volume of less than 12 mL.

Moreover, RFA may be more helpful in single AFTN
than TMG. van der Meeren, in a retrospective study of 36
patients with isolated AFTN and 12 TMGs with 1-year
follow-up post-RFA, showed a cure rate of 72% vs. 25% in
TMG (P=0.004) (13). This study reported that the severity
of hyperthyroidism [higher baseline TSH and a lower
free triiodothyronine (f1'3)] and kJ/mL delivered during
RFA (>2.1 kJ/mL) predicts a cure. Moreover, this study
demonstrated that the efficacy of RFA was nearly three
times higher in solitary toxic adenoma than in TMG. Our
study was focused on solitary AFTN.

This study has several limitations. The sample size needs
to be increased to have significant results. Furthermore,
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we could only provide information about the outcomes
for a short follow-up since the RFA started recently in our
country. Despite these limitations, the strength of this study
is that the RFA has allowed treating patients with AFTN
who are contraindicated to other therapies.

Conclusions

In this first report from Ecuador, we found that RFA was
a feasible and safe alternative for treating AFTNs. Long-
term data are needed to evaluate the prediction of treatment
success with the association between energy delivered per
mL, the severity of hyperthyroidism, and thyroid volume
before RFA.
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