Name of Journal: World Journal of Clinical Cases
Manuscript NO: 58914
Manuscript Type: CASE REPORT

Recurrent medullary thyroid carcinoma treated with percutaneous ultrasound-guided radiofrequency ablation: A case report

Tong MY et al. Recurrent MTC treated with RFA

Meng-Ying Tong, Hu-Sha Li, Ying Che

Meng-Ying Tong, Hu-Sha Li, Ying Che, Department of Ultrasound, First Affiliated Hospital of Dalian Medical University, Dalian 116011, Liaoning Province, China

Author contributions: Tong MY, Li HS and Che Y contributed to the manuscript writing.

Corresponding author: Ying Che, MD, PhD, Professor, Department of Ultrasound, First Affiliated Hospital of Dalian Medical University, No. 222 Zhongshan Road, Dalian 116011, Liaoning Province, China. cheying@dmu.edu.cn

Received: August 14, 2020
Revised: November 29, 2020
Accepted: December 10, 2020
Published online: February 6,2021

 20 / 20

Abstract
BACKGROUND
Treatment for neck lymph node metastases after adequate initial surgery in medullary thyroid carcinoma (MTC) has been controversial. Ultrasound (US)-guided radiofrequency ablation (RFA) has been widely used in recurrent well-differentiated thyroid carcinoma. Here, we report for the first time the use of RFA in a patient with recurrent MTC.

CASE SUMMARY
We report the case of a 56-year-old woman with cervical lymph node metastases of MTC. Four years previously, she had undergone a total thyroidectomy and neck lymph node dissection. A neck US revealed many enlarged nodes during the follow-up period. Moreover, the serum calcitonin jumped to 198.17 pg/mL, which strongly indicated the recurrence of MTC. Subsequently, two metastatic lymph nodes were confirmed by US-guided fine-needle aspiration-cytology and fine-needle aspiration-calcitonin, and then the patient was treated with RFA. Four months later, the neck US and a contrast-enhanced US showed obvious shrinkage in the ablation zones, and the serum calcitonin dropped to 11.80 pg/mL.

CONCLUSION
This case suggests that RFA may be an effective and safe treatment for local recurrent MTC.
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Core Tip: Adequate surgery is the mainstay of treatment in medullary thyroid carcinoma. However, neck lymph node metastases after adequate initial treatment are present in a majority of cases. So far, treatment for neck lymph node metastases after adequate initial surgery in medullary thyroid carcinoma has been controversial. Radiofrequency ablation, which is considered a moderate approach between secondary surgery and surveillance, may be attempted for these recurrent patients. This case suggests that radiofrequency ablation may be an effective and safe treatment for local recurrent medullary thyroid carcinoma.


INTRODUCTION
The prevalence of medullary thyroid carcinoma (MTC) accounts for approximately 3% to 5% of all thyroid malignancies[1] in sporadic (85% of cases) or hereditary (15% of cases) form[2]. MTC is more aggressive and progressive than well-differentiated thyroid carcinoma and is characterized by early lymph nodal metastases[1,3,4]. Adequate surgery is the mainstay of treatment in MTC. However, neck lymph node metastases after adequate initial treatment are present in the majority of cases[5,6]. In these cases, a second surgical treatment can be considered, but its real therapeutic role is controversial because of the absence of randomized trials comparing reoperation to observation alone. In patients without infiltration of vital neck structures or symptomatic lesions, reoperation may lead to overtreatment and consequential complications[7,8]. Active surveillance management, as an alternative, is not acceptable for many anxious patients. Therefore, radiofrequency ablation (RFA), which is considered a moderate approach between surgery and surveillance, may be attempted for these recurrent patients.
Ultrasound (US)-guided tumor ablation has become a mature treatment for recurrent differentiated thyroid carcinoma[9]. However, to the best of our knowledge, no case has been published that elucidates the efficacy and safety of RFA in local recurrent MTC. We herein describe the outcome of recurrent MTC with neck lymph node metastases treated by RFA in a patient who refused to undergo a second surgery.

CASE PRESENTATION
Chief complaints
A 56-year-old female presented to the department of ultrasound with recurrent MTC.

History of present illness
The patient was diagnosed with sporadic MTC at the age of 51. She presented a hypoechoic solid nodule that was approximately 0.5 cm × 0.4 cm in the left thyroid gland with no pain, diarrhea, flushing or any other specific symptom. The preoperative serum calcitonin was 1165.97 pg/mL. The patient was then treated with total thyroidectomy with central neck dissection and modified left lateral neck dissection. The nodule was pathologically confirmed to be MTC. Nine of fourteen metastatic lymph nodes were found in the excised lymphoid adipose tissue at the left cervical level II-IV, VB and VI (Table 1). Three months after surgery, the serum calcitonin dropped to 11.86 pg/mL (Figure 1). 
After the initial treatment, the patient was followed up with neck US, serum calcitonin and carcinoembryonic antigen every 3-6 mo. During the follow-up, an enlarged lymph node (0.4 cm × 0.3 cm) with no visible hilum at left level VI was detected by the neck US in the 9th mo. A similar lymph node (0.5 cm × 0.4 cm) appeared in the left supraclavicular fossa in the 44th mo. In addition, many lymph nodes at the right cervical level II-III and left level V became enlarged. Serum calcitonin jumped to 198.17 pg/mL in the 44th mo. Afterwards, serum calcitonin remained at a high level, which was significantly higher than the reference (Figure 1). The serum carcinoembryonic antigen level had been relatively stable since the initial surgery. The abdominal and lung computed tomography scan revealed no suspicious metastasis.

Physical examination
She presented with no lump or tenderness in the neck. Trachea was in the middle of the neck.

Laboratory examinations
After the recurrent signs occurred, the patient visited our department for further diagnosis and treatment in the 54th mo. Serum calcitonin was increased at 92.18 pg/mL (normal range: < 15 pg/mL).

Imaging examinations
We performed the neck US on the patient, finding six morphologically suspicious lymph nodes. To identify the lymph nodes that harbored metastatic lesions, we conducted US-guided fine-needle aspiration (FNA) on these six nodules. The results of FNA-cytology and FNA-calcitonin are displayed in Table 2. Four of the nodes turned out to be reactive hyperplasia nodes, whereas the other two revealed suspicious malignancy. Moreover, the FNA-calcitonin values of these two suspicious lymph nodes were significantly higher (2000 pg/mL) than the others indicating metastatic lesions. 

FINAL DIAGNOSIS
Postoperative recurrent MTC with metastatic lymph nodes of left VI and left supraclavicular fossa.

TREATMENT
After identification of the metastatic lymph nodes (Figure 2A and 2E) by US-guided FNA, we performed RFA on them. The RFA and postoperative contrast-enhanced ultrasound (CEUS) was performed using the LOGIQ E9 Ultrasound System (GE Healthcare, Chicago, IL, United States) with a 9L linear array transducer (6-15 MHz). The ultrasound was conducted using a unipolar RF generator (VIVA RF generator, VRS01; STAR Med Co., Ltd., Korea) and an 18-gauge internally cooled electrode with a 7-mm active tip (VIVA RF Electrode; STAR Med Co., Ltd.). The procedure was performed by a US interventional physician with 15 years of experience in RFA treatment. Briefly, 1% lidocaine was injected for local anesthesia on the puncture point. To prevent thermal injury, saline was injected to isolate the target ablation zone with surrounding tissue, including the trachea, recurrent laryngeal nerves, and supraclavicular nerves (Figure 2B and 2F). Then, the electrode tip was inserted into the lesions (Figure 2C and 2G), fixed at their centers and kept motionless during the ablation procedure. After a short period, transient hyperechoic zones consisting of vapor were observed at the electrode tip (Figure 2D and 2H). During the procedure, the RF generator monitored the temperature at the electrode tip. The power was automatically reduced once the temperature reached 60 ºC.

OUTCOME AND FOLLOW-UP
Following the RFA procedure, we immediately performed US and CEUS on the patient. The US revealed two hyperechoic ablated zones that covered the metastatic lesions completely, and CEUS confirmed no enhancement in them (Figure 3A and 3B). No major complications such as intolerable pain, hematoma or nerve injury occurred during or after the treatment. One month after RFA, the patient’s serum calcitonin level dropped to 11.40 pg/mL. Four months later, the neck US and CEUS showed obvious shrinkage in the ablation zones (Figure 3C and 3D), and the serum calcitonin remained at 11.80 pg/mL.

DISCUSSION
In this case, we described for the first time the effective use of RFA in the treatment of recurrent MTC with cervical lymph node metastases. The action of RFA, performed with hydrodissection and spot-ablation techniques, performs the main role in coagulating the nodes. After absorption of necrotic tissue, significant shrinkage of metastatic lymph nodes coupled with marked clinical improvement in metastasis-related symptoms was observed. Remarkably, no nerve injuries or inflammatory changes induced by RFA were encountered, which is a critical advantage as compared to a secondary surgery.
RFA has been recently used to treat patients with metastatic lymph nodes from recurrent papillary thyroid carcinoma[10,11] and primary papillary thyroid microcarcinoma without cervical lymph node metastasis[12-15]. Complete disappearance of the whole lesion was reported in the majority of cases during the follow-up periods. In terms of safety, few major complications have been encountered, demonstrating the safety of RFA[11]. Therefore, RFA is an acceptable treatment to manage both primary papillary thyroid microcarcinoma and metastatic lymph nodes from papillary thyroid carcinoma in terms of efficacy and safety for nonsurgical candidates.
RFA for recurrent MTCs has not been reported in the literature. However, for the present case, in which the patient had undergone an initial complete surgery and then postoperative lymph nodes metastasized, we decided to perform RFA on the patient for the following reasons. First, because the recurrent MTC did not appear to infiltrate vital neck structures or symptomatic lesions, reoperation may have led to overtreatment and produced negative complications[7,8]. Second, adhesions or inflammatory changes induced by the initial surgery may produce difficulties for the secondary surgery. Third, the patient was very anxious, and active surveillance management was deemed unacceptable. Fourth, the patient refused to undergo a second surgery.
To perform RFA, a critical issue is to accurately identify the metastatic lymph nodes. Calcitonin measurement in FNA washout has been suggested as a useful supplement to conventional FNA-cytology in patients with metastatic MTC or increased serum calcitonin[16-19]. The cut-off level for FNA-calcitonin has been reported to range from 10.4 to 67 pg/mL[19-22]. Specifically, Kihara et al[21] reported that when the cut-off value was 21.0 pg/mL, FNA-calcitonin had the highest sensitivity and specificity (nearly 100%), noting the contrast with approximately 45%-63% sensitivity of routine FNA-cytology[23,24]. In this case, FNA-calcitonin of the lymph nodes at left level VI and left supraclavicular fossa were significantly higher (> 2000 pg/mL) than the other lymph nodes, despite the negative FNA-cytology result, indicating that these two lymph nodes were responsible for the persistent increase in serum calcitonin. 
After identifying the metastatic lymph nodes, we conducted RFA on these two lesions. In our patient, after two insertions of an RF electrode using a spot ablation technique, the lesions were completely ablated as indicated by the postoperative CEUS and follow-up sonography evaluations. These imaging changes in the lesions were accompanied by a clinically significant decline in serum calcitonin values. Overall, this case provides evidence to support the mainstay role of RFA in the treatment of local recurrent MTC. As a local minimally invasive therapy, RFA is an acceptable treatment for managing metastatic lymph nodes in MTC in terms of efficacy and safety, which is necessary in prolonging disease-free survival time and delaying systemic therapy. Moreover, a greater number of patients and a long follow-up period should be employed to elucidate the long-term efficacy of RFA.

CONCLUSION
To the best of our knowledge, this is the first case study of RFA in the treatment of local recurrent MTC. The effective and safe response suggests the possibility that RFA may be a novel option to control local recurrent MTC, warranting clinical verifications with larger sample sizes.
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Figure Legends
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Figure 1 Changes of serum calcitonin and carcinoembryonic antigen levels at each follow-up visit after the initial surgery. The dashed lines indicate reference values. CEA: Carcinoembryonic antigen; CT: Calcitonin; RFA: Radiofrequency ablation.
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Figure 2 Ultrasound-guided radiofrequency ablation process. A-D: Lymph nodes at left level VI; E-H: Lymph nodes at left supraclavicular fossa; A and E: Ultrasound (US) images of pre-radiofrequency ablation (RFA); B and F: US images of the hydrodissection process. Saline was injected to form an edema zone (circled by the dashed line), isolating the target ablated zones with nerves, trachea (marked with star) and skin; C and G: US images of insertion with the electrode tip; D and H: US images of the radiofrequency ablation procedure. The single arrows point to the lymph nodes of the target. The double arrows point to the RF electrode. CA: Carotid artery.

[image: ]
Figure 3 Images of ultrasound and contrast-enhanced ultrasound after the radiofrequency ablation. A and B: Images captured immediately after radiofrequency ablation (RFA); C and D: Images 4 mo after RFA. The arrows point to ablated lymph nodes. Pentagram (marked with star): Trachea. CA: Carotid artery.

Table 1 Pathology of cervical lymph nodes in the initial surgery
	Level
	Number of metastasis
	Total number

	Left II
	1
	3

	Left III
	1
	1

	Left IV 
	1
	3

	Left VB
	0
	0

	Left VI
	6
	7

	Total
	9
	14




Table 2 Results of fine-needle aspiration-cytology and fine-needle aspiration-calcitonin
	Location/level (size)
	Cytological pathology
	FNA-calcitonin, pg/mL

	Right/II 
	Reactive hyperplasia
	< 2.00

	Right/III 
	Reactive hyperplasia
	< 2.00

	Left/V (5.0 mm × 3.0 mm)
	Reactive hyperplasia
	< 2.00

	Left/V (7.9 mm × 4.1 mm)
	Reactive hyperplasia
	< 2.00

	Left/VI1
	No tumor cell found
	> 2000

	Left/supraclavicular fossa1
	A few epithelioid cells 
	> 2000


1Metastatic lymph nodes suggested by both fine-needle aspiration (FNA)-cytology and FNA-calcitonin. 
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