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INTRODUCTION
Parathyroid adenoma is a major cause of primary 

hyperparathyroidism, with an incidence of 80%–85%.(1)   

Current ly,  the primary method of  t reatment  is  

parathyroidectomy.(2,3) This method of treatment, however,  

may not be possible when there is a high surgical risk or 

contraindication for surgery, or when the patient is reticent 

to undergo surgical procedures. The latter being a concern 

raised mainly by women due to the possibility of a resulting  

postoperative scar. Hence, in most cases, parathyroidectomy  

is only performed on selected patients. 

	 With the swift development of minimally invasive and  

highly specific techniques, percutaneous sonography-guided  

radiofrequency ablation (RFA) therapy has been steadily  

progressing and yielding good clinical results.(4-7) While RFA  

has been used as a reasonably effective method to treat  

some primary and secondary tumours of the thyroid,(4) lung(5,6)  

and liver,(7) the procedure is not limited to these organs. This  

report describes our experience with RFA in the treatment of  

parathyroid adenoma, and aims to assess the safety,  

effectiveness and durability of this procedure for the treatment 

of parathyroid adenoma.

CASE REPORTS
Case 1      
A 50-year-old man presented to our hospital with a one- 

month history of vomiting, general fatigue and bone pain.  

The results of the laboratory investigations revealed  

elevated serum parathyroid hormone (PTH) (761–772 ng/L;  

normal range [NR] < 72 ng/L), elevated serum calcium 

(3.99–4.56 mmol/L; NR 2.00–2.65 mmol/L), and low serum  

phosphate (0.59 mmol/L; NR 0.8–1.5 mmol/L) levels.  

Markedly elevated 24-hour urine calcium (78.1 mmol/24hr;  

NR 2.5–7.5 mmol/24hr) and elevated 24-hour urine  

phosphate (56.2 mmol/24hr; NR 23.0–48.0 mmol/24hr)  

levels were observed. Symptoms at presentation also  

included urinary tract stones, osteoporosis and gastritis.  

The patient had no prior history of any kind of radiotherapy  

treatment or endocrine neoplasia. 
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Fig. 1 Case 1: 99mTc-sestamibi scintigraphy images before radiofrequency  
ablation show increased uptake of the radionuclide in the middle right  
lobe of the thyroid gland.
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	 Colour Doppler ultrasonography of the neck suggested 

the presence of a parathyroid adenoma in the right side. 

Magnetic resonance (MR) imaging of the neck revealed a  

single adenoma measuring 11.37 mm × 10.09 mm × 15.06 mm  

in the right parathyroid gland, with normal mediastinum.  

Technetium-99m (99mTc)-sestamibi scintigraphy revealed an 

increased uptake of the radionuclide at the right middle lobe  

of the thyroid gland (Fig. 1). This, together with our clinical  

findings, was indicative of hyperparathyroidism.

	 On Day 5 of admission, the patient underwent RFA 

for the purpose of decreasing his serum calcium and PTH  

levels, as well as to reduce the signs and symptoms associated  

with hyperparathyroidism. After local anaesthesia was  

administered, an isolation belt around the inferior right of  

the parathyroid gland was created using normal saline to  

protect the gland from unnecessary injury. A biopsy 

needle (PRECISATM; HS Hospital Service SpA, Latina, Italy)  

was then inserted into the adenomatous tissue under  

ultrasonographic guidance, and a 2-cm tissue strip was  

removed for pathologic examination. Subsequently, a  

radiofrequency generator (Celonlab ENT system, Celon AG, 

Germany) with an internal needle electrode was used for  

ablation of the adenomatous tissue. The radiofrequency 

needle was inserted into the centre of the parathyroid 

adenomatous tissue, and an ablation power of 5 W was  

applied for 12 min. The skin of the neck was not incised,  

thus preventing unnecessary scar formation. The entire  

RFA procedure was well tolerated by the patient. 

	 After ablation, the vital signs of the patient were stable  

and he recovered well. His serum PTH and calcium levels  

decreased to 234 ng/L and 2.33 mmol/L, respectively,  

and his serum phosphate level increased to 0.71 mmol/L,  

which was still slightly lower than the normal range.  

Although there was transient hoarseness after the procedure,  

the patient spontaneously improved two days post  

procedure. Pathologic findings confirmed the diagnosis of  

parathyroid adenoma.
	 99mTc-sestamibi scintigraphy performed after ablation  

revealed no abnormal uptake. Fig. 2 shows the difference in  

uptake pre- and post procedure. Four days after the procedure,  

the patient presented with hypocalcaemia (1.84 mmol/L),  

which was resolved (2.68 mmol/L) within two weeks with  

the use of calcium replacement therapy. Two months after  

the procedure, the patient’s serum levels of PTH, calcium 

and phosphate had normalised, and there was a reduction in  

his gastrointestinal and bone disease symptoms.

Case 2      

A 54-year-old man with a ten-year history of type 2 diabetes 

mellitus and a two-week history of general fatigue and  

bone pain was admitted to our hospital. He had a markedly  

elevated PTH level (> 1,900 ng/L) and hypercalcaemia  

(3.79–4.57 mmol/L). Laboratory tests showed a fasting  

plasma glucose level of 7.90 mmol/L (NR 3.90–6.10 mmol/L)  

and a postprandial plasma glucose level of 9.80 mmol/L  

(NR 7.80–11.10 mmol/L). Symptoms at presentation included  

osteoporosis and nephrolithiasis. The patient had no prior  

history of any kind of radiotherapy treatment or endocrine  

neoplasia. Colour Doppler ultrasonography of the neck  

detected a large hypoechoic mass dorsal to the left inferior  

pole of the thyroid gland, possibly originating from the  

parathyroid gland. Subsequent computed tomography  

(CT) of the neck revealed a large oval mass, measuring  

26.78 mm × 22.40 mm × 4.90 mm, in the left parathyroid  

gland (Fig. 3). 

	 On Day 2 of admission, the parathyroid adenoma was  

treated successfully using RFA under ultrasonographic  

guidance. The ablation power and time were 5 W and 30 min, 

respectively. As in Case 1, a PRECISATM biopsy needle was  

used to remove a 2-cm tissue strip for pathologic examination  

prior to the RFA procedure. The RFA procedure was well 

tolerated by the patient. On Day 1 post procedure, the patient’s  

serum PTH and calcium levels decreased to 995 ng/L and  

3.42 mmol/L, respectively. His calcium and blood glucose  

levels were within the normal range three days after the  

procedure and his serum PTH level showed further decrease 

(549 ng/L) two weeks after the procedure. Pathologic  

findings were in conformity with the imaging results, and the 

diagnosis of parathyroid adenoma was thus confirmed. 

At two months after the procedure, the patient’s serum  

calcium level remained normal while his serum PTH level 

continued to decrease, as evidenced by the reduction of  

symptoms experienced by the patient.

2a

Fig. 2 Case 1: 99mTc-sestamibi scintigraphy images show the difference in  
uptake (a) pre- and (b) post-treatment with radiofrequency ablation.

2b
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DISCUSSION
Surgical treatment is currently the main therapeutic option  

for the management of parathyroid adenoma. While surgery 

is curative, its drawbacks include the risks associated with  

the use of general anaesthesia, the need for long incision, and  

possible recurrent laryngeal nerve injury and scar formation. 

	 Specific localising techniques have boosted the  

development of nonsurgical, minimally invasive procedures  

such as ethanol ablation, RFA and laser thermal ablation.(8-10)  

Evidence in the form of higher survival rates, better local 

control, lower recurrence rates and complete radiological  

tumour response supports RFA as a procedure superior to 

ethanol ablation.(11,12) Furthermore, ethanol ablation requires 

periodic re-injections in order to achieve a complete cure.  

This increases the risk of complications such as haemorrhage, 

transient alcohol intoxication, local pain and tumour cell  

seeding. Laser thermal ablation is not commonly used due  

to the high cost of the sophisticated equipment. As such,  

percutaneous sonography-guided RFA therapy was selected  

in the two cases described. 

	 In our study, one of the two patients presented with  

transient hoarseness after RFA, but this was spontaneously  

resolved two days after the procedure. Beyond that, no 

other complications were observed and the whole RFA 

procedure was well tolerated. RFA led to necrosis of the  

adenoma tissue, resulting in the decrease of the patients’  

serum calcium level within four days after the procedure. 

Serum PTH levels for both patients showed a significant  

decreasing trend post procedure. However, long-term  

monitoring of serum calcium and PTH levels is important in 

order to establish the effectiveness of RFA as a therapeutic  

option for the management of parathyroid adenoma. Thus,  

RFA therapy is a reasonably effective method for treating  

parathyroid adenoma, with favourable cosmetic results  

and fewer drawbacks as compared to surgical treatment,  

although it may require long-term follow-up. RFA may be 

an optimal alternative to surgery, especially for patients 

with high surgical risks, contraindications to surgery due to 

advanced age, acute severe hypercalcaemia or persistent  

symptomatic hyperparathyroidism. 

	 In general, adequate and concordant localisation of the  

adenomatous tissue before RFA is needed to ensure that  

the procedure is safe and minimally invasive. Colour Doppler 

ultrasonography is a useful and accessible technique for  

the diagnosis of cervical adenomas,(13) and 99mTc-sestamibi  

scintigraphy is the method of choice for localisation of  

parathyroid adenomas due to its high diagnostic sensitivity  

(> 90%).(14) CT and MR imaging are helpful in the diagnosis  

and further delineation of the location of the adenomatous  

tissue.(15) The two patients in our study were subject to  

a mixture of the aforementioned localisation techniques  

so as to improve the accuracy of diagnosis and localisation  

of the parathyroid adenoma.     

	 As parathyroid adenoma is a rare disease, data from  

large retrospective studies and randomised trials for the  

verification of therapeutic options are limited. Therefore,  

physicians may have to make management decisions based 

on evidence from case reports while further evaluating the  

therapeutic efficacy of RFA through long-term accumulation  

of experience. 

	 In conclusion, the use of ultrasonography-guided  

percutaneous RFA in the management of parathyroid  

adenoma is safe and yields a high degree of recovery from  

hypercalcaemia. As RFA is an effective therapeutic option for 

the management of parathyroid adenoma, its clinical appli- 

cation should be considered and made more widespread.

3a

Fig. 3 Case 2: CT images of the patient’s neck in the (a) coronal plane 
and (b) sagittal plane show a large oval mass (arrows) in the left  
parathyroid gland. 

3b
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