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ABSTRACT 

Background: Thyroid nodules (TNs) are one of the most common pathologies in Saudi Arabia, and do not need intervention, 

however, some of them are progressive in growth and have cosmetic affects that require intervention. Radiofrequency ablation (RFA) 
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is one of the relatively new treatment options and has a high success rate with encouraging results. This study aimed to assess the 

awareness of radiofrequency ablation (RFA) as a treatment option for thyroid nodules among the population in Saudi Arabia. 

Methodology: A cross-sectional study was conducted using a self-designed random online questionnaire completed by 876 

participants from various regions in the Kingdom of Saudi Arabia. Results: A total of 51.4% participants had a family history of 

thyroid diseases, 45.9% thought that TNs are a common disease, 41.4% did know whether TNs is a cancerous disease, 74.2% had 

never heard about RFA, and 46.2% did not know if RFA is a simple procedure. Conclusion: The results of the study are expected to 

contribute in raising the public awareness and understanding of RFA as a treatment option in TNs. 

 

Keywords:  Radiofrequency ablation, Thyroid nodules, US guided thermal ablation 

 

 

1. INTRODUCTION 

Thyroid nodules (TNs) are a common pathology in Saudi Arabia. It is estimated that 50% of the population harbour TNs and more 

than 90% of them are benign (Merdad, 2018). Most of benign TNs do not need intervention. However, some TNs are progressive in 

growth and may be associated with compressive symptoms and cosmetic affects that require intervention; typically the option for 

treatment of benign TNs is thyroid surgery. However, there are many complications such as general anaesthesia, surgical scar, 

postoperative thyroid or parathyroid function abnormalities, and a high rate of the recurrence of nodules in the residual gland (Che 

et al., 2015). Radiofrequency ablation (RFA) is a minimally invasive technique that can produce tissue coagulation necrosis. 

Ultrasound or computed tomography guidelines perform this technique effectively and safely (Lee & Wang, 2013). The treatment 

that results in a percutaneous thermal tissue necrosis and fibrosis, the nodules shrink is a result of this process. When treatment is 

considered, surgical excision is traditionally the first choice, except in the hyperfunctional nodules cases, where radioactive iodine 

treatment plays an important role. In recent years, there has been increasing experience in the thermal ablation of TNs by 

radiofrequency, with very encouraging results (Mossy et al., 2019). Radiofrequency ablation of autonomously functioning TNs 

effectively improves thyroid function and reduces nodule volume (Ha et al., 2011).  

 

2. MATERIALS AND METHODS 

A cross-sectional study was conducted from April 2 to April 28, 2020 using a self-administered anonymous online questionnaire. It 

was distributed through social media to be filled out by Saudi population. Ethical approval was obtained from the ethical committee 

of the college of medicine at University of Hail, Saudi Arabia. Informed consent was present in the first section of the questionnaire; 

agreement to complete the questionnaire was accepted as a willingness to participate in the study. The Raosoft sample size 

calculator website calculated the sample size to be 664 with a 99% confidence interval (Figure 1). 

 

 

Figure 1. Flowchart of the study 

 

The questionnaire consisted of 20 questions divided into three parts. The first part consisted of demographic data (including age, 

level of education, nationality, and marital status) and whether they have a positive family history of thyroid nodules or not. The 

second part contained questions about the knowledge and perception of thyroid nodules. In this part, questions about the nature of 
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the disease, the diagnosis and the treatment were included. The third part of the questionnaire focused on radiofrequency ablation 

as a treatment option for thyroid nodules. This section included questions about whether it is considered a minor or major 

procedure, type of anaesthesia used and the complications. Additional questions about the source of knowledge about RFA if they 

have heard about it and whether they will choose it as the first treatment option or not. The validity of the questionnaire was 

confirmed independently by two radiologists. 

The data were described as frequency and percentage. The categorical data were compared using the chi-square test. Data 

analysis was done using SPSS statistics (Version 25; IBM Corp., Armonk, NY, USA). P-values <0.05 were considered statistically 

significant. 

 

3. RESULTS 

After the exclusion of missing data, 876 responses were received. The percentages from each region were as follows: 18% Northern 

Region, 17.4% Southern Region, 22.7% Eastern Region, 20.5% Western region, and 21.3% Middle Region. Sample demographics are 

shown in Table 1. A total of 51.4% of the participants had a family history of thyroid diseases, 8.8% had a family history of benign 

TNs, and 1.7% reported a family history of thyroid cancer. 

 

Table 1. Sample Demographic 

% Sex 

50.1 Female 

49.0 Male 

Years Age group 

7.2 20 > 

30.3 21-30 

27.9 31-40 

22.0 41-50 

11.0 51-60 

1.7 60 < 

% Level of education 

8.9 Less than high school 

32.8 High school 

49.3 Bachelor's degree 

9.0 Master's degree and above 

 

 

Figure 2. Reasons of Not Preferring RFA 
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Regarding knowledge of TNs, 45.9% of the participants thought that TNs are a common disease, 48.6% thought that TNs can 

affect thyroid hormones, and 25.5% thought that TNs are a cancerous disease, and 41.4% did not know whether or not TNs are a 

cancerous disease, and only 26.4% knew all the methods that are used in the diagnosis of a TN. 

On the topic of RFA being a simple procedure: 14.7% did not think that is a simple procedure, 46.2% did not know, only 39% 

thought it is a simple procedure, 24.1% thought hospital admission is necessary, 14.7% thought it can be done in outpatient clinics, 

only 27.4% responded with the answer of local anaesthesia as the type used in radiofrequency ablation, and 26.7% agreed that RFA 

can leave a scar in the neck.  

Only 36.5% of the participants had identified RFA as one of the treatment options of TNs, and 29.5% would not choose RFA as 

first-line treatment for TNs. (Figure 2) represents the reasons of not choosing RFA as first-line treatment option for TNs. 

 

 

Figure 3. Sources of Information 

 

As for knowing about RFA, 25.8% had heard about it while the majority (74.2%) had never heard about it. Sources of information 

are shown in (Figure 3). There was a statistically significant relationship between hearing about RFA and age as the highest 

proportion was 36.45% among participants between 51-60 years old (P= 0.002, Chi-squared test). There was also a statistically 

significant relationship between hearing about RFA and regions, the highest proportions were among participants from Southern 

Region (35.52%) and (31.55%) Middle Region (P= 0.000, Chi-squared test). All participants (100%) with a positive family history of 

TNs had heard about RA while only 18.64% in those who did not have a family history (P= 0.000, Chi-squared test). 

 

4. DISCUSSION 

The aim of the current study was to investigate the level of awareness of the Saudi population regarding radiofrequency ablation as 

one of the treatment options for TNs. Radiofrequency ablation is one of numerous techniques developed to achieve tissue ablation, 

and the most extensively studied, widely applied, minimally invasive thermal ablative technique in clinical practices; yet is still not a 

popular option (Merdad, 2020; Barajas et al., 2018). Many studies conducted internationally, which have evaluated the level of 

knowledge and population awareness of interventional radiology (IR) in general and RFA specifically, confirmed the poor knowledge 

about RFA. In a large Canadian study by Baerlocher, et al., they aimed to quantify the level of knowledge about (IR) procedures and 

RFA was one of them; unfortunately, not one of the participants had heard about RFA These data quantify and strongly support the 

views that the majority of people are unaware of what the field is or may offer (Baerlocher et al., 2007). Also, in study done in China 

by Wenhua, et al. the RFA for atrial fibrillation, knowledge deficits were evident in patients poorly educated and first-time RFA 

patients. Knowledge, attitude, and the number of previous attempts at RFA were factors affecting the self-management behaviour 

(Wenhua et al., 2010). 

In Egypt, Salah, et al. conducted a study at the Interventional Radiology Unit, which aimed to assess the effect of educational 

about post ablation syndrome for patients under RFA therapy. There were statistically significant differences in regard to their 
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knowledge about RFA therapy and there is a need for sustained educational sessions for patients. Radiofrequency ablation 

guidelines should be available for all patients and other community people (Salah et al., 2012). According to the demographic data 

the majority of participants were females which supports the indication that there is a much higher prevalence of thyroid diseases in 

females than males, and the prevalence rates increased significantly as age increased (Liu et al.,2019; Jiang et al., 2016). In this study, 

the majority of survey respondents had a family history of thyroid diseases, which confirmed that benign TNs are one of the 

common diseases in Saudi Arabia. However, 48.6% thought that TNs can affect thyroid hormones but, only 26.4% knew all of the 

methods used in the diagnosis of TNs. On evaluating of the participants’ background, questions including the needs of hospital 

admission, type of clinics, local or general anaesthesia, and if the procedure is simple or not, the majority of them did not know. 

Approximately two-thirds of respondents had never heard about RFA, which can be considered as feedback about population 

knowledge regarding the treatment options. For those who had heard about it, the first source of information was the social media, 

which is considered one of the most helpful methods for providing medical and clinical information for general populations. Also, 

the second source of information about RFA after the social media was their physicians. So, the physicians can influence them to 

choose the RFA as treatment rather than the other options. The 29.5% of participants who for did not choose RFA as first-line 

treatment option for TNs, most of them preferred surgery over the other options as a traditional type of treatment. We need to help 

people understand that RFA is a new technique developed with minimal clinical complications, something which most patients are 

worried about, such as cosmetic scars. Radiofrequency ablation has an acceptable safety profile and should be considered as an 

alternative to conventional symptomatic benign TNs treatment (Hamidi et al., 2018). 

This study demonstrated that the majority of participants had lack knowledge of RFA, which is likely to impact their selection of a 

potential treatment option of TNs. 

There may be some possible limitations in this study particularly on review of the same scope of this study, there is a lack of 

previous studies as relevant and referencing literature review, which could have helped in the comparison of this study results with 

other countries results.  

 

5. CONCLUSION   

The findings of this study showed that only 36.5% of participants had identified RFA as one of TNs' treatment options, and for 

knowing about RFA, most (74.2%) had never heard of it. There was inadequate awareness of benign TNs and their treatment 

options, especially RFA in Saudi Arabia, which is likely to impact their selection of a potential treatment, and more efforts are needed 

to promote knowledge of this highly effective procedure. This study emphasizes the need to increase the perception of the 

population and to teach individuals about this minimally invasive low risk technique to be offered to suitable candidates.  

 

Abbreviations:  

(RFA) Radiofrequency ablation, (TNs) Thyroid Nodules. 
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