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ABSTRACT
Background: Radiofrequency ablation (RFA) can be an alternative management method for patients who are not candidates for 
surgery or who refuse it. There are limited data concerning the role of RFA in patients with medullary thyroid carcinoma (MTC). 
This case is presented to discuss the efficacy of RFA in the management of nonmetastatic MTC.
Case: In this report, we present the case of an 83-year-old male with MTC who refused thyroidectomy. RFA was performed and 
he was followed for 1 year. In this case, RFA resulted in significant reductions in tumor size and calcitonin levels without any 
significant complications.
Conclusion: This research indicates that Radiofrequency Ablation (RFA) can yield acceptable results in the management of 
Medullary Thyroid Cancer (MTC). However, ongoing investigation remains crucial to clarify long-term outcomes and to com-
pare RFA's efficacy against conventional management methods.

1   |   Background

Thyroid cancer incidence has increased significantly over the 
past four decades worldwide. It is now the 13th most commonly 
diagnosed cancer overall and ranks sixth among women [1]. 
Medullary thyroid carcinoma (MTC) is a rare and aggressive 
type of thyroid cancer. The diagnosis of thyroid carcinoma is 
based on fine needle aspiration (FNA) cytology; however, cyto-
molecular testing can aid in thyroid nodule management [2, 3]. 
The conventional treatment for MTC is total thyroidectomy, 
which may need to be repeated due to the high recurrence rate 
resulting in several complications. However, with the advent of 
minimally invasive techniques, radiofrequency ablation (RFA) 
has emerged as a promising alternative for treating MTC, al-
though it is an area with limited literature [4]. RFA destroys 
tumor cells by generating localized heat that causes protein de-
naturation and cell death [5]. The rationale behind utilizing RFA 
in MTC treatment stems from its minimally invasive nature and 

potential to effectively reduce tumor size while preserving sur-
rounding healthy tissue and also decrease the serum level of 
calcitonin [6]. Traditional surgical approaches carry significant 
risks, including complications such as vocal cord paralysis and 
hypothyroidism due to extensive tissue removal. In contrast, 
RFA targets the tumor directly, minimizing damage to adjacent 
structures and reducing recovery time. This is particularly ad-
vantageous for elderly patients or those with comorbidities that 
complicate surgical options [7].

This study presents a case study of an elderly male with MTC 
who underwent RFA and discusses the fact that RFA may be 
a safe and effective alternative treatment to surgery in MTC 
patients who refuse or are unsuitable for it [8]. This case is 
unique as it represents one of the first documented instances of 
RFA being employed in patients with MTC instead of surgery, 
highlighting its potential as a viable treatment option in set-
tings where traditional surgery poses excessive risk. This case 
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contributes valuable insights to the existing literature by demon-
strating that RFA can be a safe and effective alternative to sur-
gery in select MTC patients. The findings align with emerging 
studies suggesting that RFA not only reduces tumor volume but 
also preserves thyroid function, which is crucial for long-term 
patient health [2, 9].

2   |   Case

An 83-year-old male with a nodule in the left thyroid lobe 
was observed at a medical facility in Iran in October 2023. 
Ultrasonographic evaluation of the nodule revealed hy-
poechoic features with vascularity and significant dimensions 
of 18.8 × 17 × 22 mm. It contained some coarse calcification foci. 
These features categorized it as American College of Radiology 
Thyroid Imaging, Reporting, and Data System (ACR TIRADS) 
4 (Figure  1A). The initial cytology from FNA revealed atypia 

of undetermined significance (AUS). Given that core needle bi-
opsy has been shown to be safe in small nodules located in high-
risk areas when preceded by hydrodissection, as demonstrated 
in previous studies, the procedure was similarly performed in 
this patient using the same technique [10]. The core needle bi-
opsy histology and immunohistochemical (IHC) staining results 
were consistent with MTC. IHC staining was positive for TTF1, 
calcitonin, synaptophysin, and chromogranin. Thyroglobulin 
was not detected in the tumor. These findings were supported 
by elevated serum calcitonin levels of 1216 pg/mL. A spiral 
computed tomography scan revealed no metastasis in the neck, 
chest, or abdomen.

In the ultrasonographic assessment of the neck, the tumor was 
confined to the left thyroid lobe without extracapsular exten-
sion or neck lymphadenopathy. Surgical intervention was rec-
ommended, but the patient refused and preferred to perform 
a less invasive procedure instead of surgery. Due to advanced 

FIGURE 1    |    (A) Hypoechoic hypervascular left thyroid nodule before ablation (18.8 × 17 × 22 mm). (B) Thyroid vascularity disappeared immedi-
ately after RFA during the ablation session. (C) One month after the first RFA, there was a reduction in tumor size (17.6 × 14.6 × 15.4).
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age, comorbidities, and the patient's unwillingness to undergo 
surgery, we were compelled to perform ablation. Informed 
consent was obtained from the patient included in the study 
before RF ablation. For the procedure, we used a cooling sys-
tem and manual settings. After local anesthesia with 3 mL of 
2% lidocaine, the thyroid tumor under color Doppler sonog-
raphy was ablated with a 7 mm active tip RF needle using a 
moving shout technique. Energy delivery began at 20 watts 
and was increased to approximately 35 watts. To prevent calci-
tonin release during ablation, we employed two specific tech-
niques: (1) The needle was advanced close to the nodule while 
the generator remained off. Thermal energy was initiated only 
at the moment of needle entry into the nodule, minimizing 
stimulation. (2) We aimed to reduce the number of punctures 
to the lowest possible extent. We considered an area necrotic 
based on the echogenicity of the needle tip. Our procedural 
endpoint was the appearance of a continuous, peripheral 
echogenic line surrounding the entire nodule, indicating ad-
equate ablation coverage. To mitigate potential complications, 
we performed extensive hydrodissection using approximately 
150 cc of dextrose solution. The total procedure time was 
9 min, and the time of energy delivery was 4 min (Figure 1B). 
Vocal cord function was monitored during the procedure. No 
complications were observed after the procedure. The patient 
was under observation after the procedure for probable side 
effects, and he was discharged in good condition.

One month later, ultrasonography revealed the avascular thy-
roid nodule. The size decreased from 18.8 × 17 × 22 mm in the 
pretreatment state to 17.6 × 14.6 × 15.4 mm at 1 month after 
ablation (3.6–2 mL). No new thyroidal lesions or lymphade-
nopathy were detected in this workup. The serum calcitonin 

concentration decreased to 768 and 14.8 pg/mL during 1 and 3 
months of follow-up after ablation, respectively. Six months after 
the ablation, it started to increase to 27.5 pg/mL and tumor sizes 
were 13 × 10 × 10 mm (0.79 mL); so, we decided to perform a sec-
ond RFA. The ablation was performed the same as the first time; 
however, it lasted a shorter time (total time of 7 min and energy 
delivery time of 3 min) and it needed a lower serum (100 cc) for 
hydrodissection.

Nine months after the first RFA procedure, the patient's serum 
calcitonin level had decreased significantly to less than 2 pg/
mL, and the sizes of the thyroid tumor were 7.7 × 9 × 13.6 mm 
(0.49 mL), and the tumor was stable biochemically and struc-
turally over 6 months after the second ablation (Figure  2). 
Additionally, no lymphadenopathy in the neck was detected via 
ultrasonography after 1 year. The patterns of changes in serum 
calcitonin levels and tumor size during follow-up are summa-
rized in Figure 3. The patient did not report any complications, 
such as bleeding, infection, or hoarseness, during the follow-up 
period.

3   |   Discussion

In the present case, the patient experienced an impressive 88% 
reduction in tumor volume, leading to a decrease in his calci-
tonin level to less than 2 pg/mL during the 1-year follow-up. The 
literature review indicates that most studies have focused on 
the effect of thermal ablation such as RFA on benign thyroid 
nodules and low-risk papillary thyroid carcinoma and recurrent 
thyroid carcinoma in patients who refuse or are ineligible for 
surgery [11–16]. RF ablation is an effective treatment modality 

FIGURE 2    |    (A). Before the second ablation (6 months after the first RFA), there was a reduction in tumor size (13 × 10 × 10 mm). (B) Three months 
after the second ablation (9 months after the first RFA), the size of the thyroid nodule was 7.7 × 9 × 13.6 mm (0.49 cc) in thyroid ultrasonography.
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for benign thyroid nodules, with significant volume reduction 
and symptom relief reported [17, 18].

In management of MTC, aggressive surgery remains the treat-
ment of choice. In benign thyroid nodules, both surgery and 
RFA are safe, but RFA is associated with fewer complications 
and minimal pain. However, it does not allow for pathological 
examination, and in some surgical cases, hidden malignan-
cies have been detected [19]. For papillary thyroid microcar-
cinoma, RFA offers less invasiveness, fewer complications, 
faster recovery, and better quality of life compared with sur-
gery, though strict patient selection is essential [20]. In recur-
rent thyroid cancer, RFA and other ablation techniques have 
shown similar or better recurrence free survival than surgery 
at 1–6 years of follow up, with lower complication rates, and 
may be particularly effective for large tumors in palliative set-
tings [21].

Most studies have discussed the efficacy of RFA for neck recur-
rent MTC after primary surgical resection [8]. Only a handful of 
case reports have evaluated RFA for early MTC in patients inel-
igible for surgery or for patients with a regional recurrence after 
surgical resection of the tumor [12]. To our knowledge, only one 

case report has evaluated the efficacy of RF ablation for non-
metastatic MTC. The authors reported a significant decline in 
serum calcitonin level with fibrotic tissue in place of the tumor 
over 15 months of follow-up [6].

We followed the patient according to the serum calcitonin level 
and ultrasonographic features. In this case, the absence of 
lymphadenopathy and significant reduction in calcitonin levels 
suggest effective disease control. The serum calcitonin level and 
tumor volume represent high-impact prognostic parameters in 
MTC management since they reflect disease progression and 
provide the basis for the prediction of patient outcomes. Higher 
concentrations of calcitonin correlate with larger tumor sizes 
and thus an increased risk of lymph node involvement, which 
has a significant effect on survival. Furthermore, larger tumors 
typically indicate more advanced cancer and would therefore 
worsen prognosis. Overall, the serum calcitonin concentration 
and tumor volume are very important in the risk stratification, 
management, and follow-up of MTC [9]. Machens et  al. high-
lighted that elevated serum calcitonin levels are indicative of a 
greater risk for metastases, necessitating ongoing surveillance 
[22]. Indeed, serum calcitonin levels greater than 1000 pg/mL 
are related to metastasis in lateral neck lymph nodes in 71% of 

FIGURE 3    |    Changes in serum calcitonin (A) and tumor volume (B) during follow-up after RFA. The serum calcitonin level significantly de-
creased from 1216 pg/mL preablation to less than 2 pg/mL over 1 year of follow-up after RF ablation (A). The tumor volume reduction was remarkable 
during the follow-up, as presented (B). RFA, radiofrequency ablation.
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cases [23]. In high calcitonin level (more than 500 pg/mL), sur-
gery and systemic therapy are recommended; however, cases of 
calcitonin more than 500 were successfully ablated with RFA [6].

The patient's initial nodule size and the absence of vascularity 
postablation might reflect favorable prognosis indicators, war-
ranting that future studies quantify these relationships further. 
The predictive factors for successful RF ablation outcomes have 
also been assessed in other studies. Cesareo et  al. noted that 
nodule characteristics, including size and vascularity, can influ-
ence treatment efficacy [24]. There were no complications in our 
patient after the procedure. The same results were reported in 
other studies using RFA in thyroid nodules [8]. In this regard, 
Tong et  al. presented a case report of recurrent MTC treated 
with RFA. They observed that RFA is not associated with any 
complications in follow-up [25]. According to the literature re-
view, fewer complications are associated with RFA than with 
surgery overall. However, the prevalence of complications de-
pends on the expertise of the surgeon [26]. The results are sum-
marized in Table 1.

We can hypothesize that some criteria can be considered for 
RFA in patients with MTC, such as tumor confinement to the 
thyroid, absence of lymphadenopathy and extrathyroidal exten-
sion, patient refusal or contraindication to surgery, and elevated 
but nonmetastatic calcitonin levels. However, since this is a sin-
gle case report, generalizability is inherently limited. This find-
ing requires validation through larger, controlled studies with 
longer duration of follow-up. Additionally, comparative studies 
on RF ablation versus traditional surgical approaches, “wait and 
see” approach, and other nonsurgical treatments for MTC are 
warranted to better understand the benefits and risks associated 
with each treatment modality, especially with respect to patient 
quality of life. As the landscape of thyroid cancer treatment 
evolves, integrating these insights into practice will be crucial 
for optimizing patient outcomes.

In conclusion, RFA can be an alternative management method 
for MTC patients who are not candidates for surgery or who re-
fuse it. It can result in significant reductions in nodule size and 
calcitonin levels with improvement in quality of life. However, 
prospective and larger studies will be needed and future 

research should focus on long-term outcomes associated with 
RFA compared to traditional surgical methods, including recur-
rence rates, overall survival, and quality of life metrics.
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