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Abstract
Background: Many studies have reported mean reductions in nodule volumes and described improvements
in the sense of pressure and aesthetic symptoms after radiofrequency ablation. The aim of our study was
to document changes in quality of life by means of a 13-scale questionnaire named ThyPRO in a cohort of
patients treated with radiofrequency ablation for benign thyroid nodules. Moreover, we assessed the efficacy
and safety of the procedure and correlations between efficacy and some features both of the treated nodules
and of patients, and evaluated improvements in neck discomfort by means of a visual analogic scale.
Methods: 32 patients with benign thyroid nodules were treated with radiofrequency ablation. We evaluated
nodule volume, thyroid function and autoimmunity before and after procedures, adverse events during and
after procedures, changes in neck discomfort by means of a visual analogic scale and changes in quality of
life through the ThyPRO questionnaire at 1, 3, 6 12, 24 and 36 months. We sought correlations between
response to radiofrequency ablation and some features of procedures and patients. We divided patients into
2 groups, according to their mean percentage of nodule volume reduction: group 1 (reduction >30%) and
group 2 (reduction <30%) to evaluate whether ThyPRO questionnaire scores changed in patients in whom
thyroid RFA was more effective.
Results: At the last evaluation, nodule volume reduction was 45±9 in group 1, 11±9 in group 2 and 40±25%
in the total population. We found a correlation between better volume reduction and greater patient age.
Thyroid function and autoimmunity were not modified. Adverse events were few and mild. Visual analogic
scale scores improved, though scores on the individual ThyPRO scales did not change, even in group 1. The
general subjective impact of thyroid disease on quality of life improved from the 3rd month onwards.
Conclusions: In our cohort of patients, quality of life, as evaluated through ThyPRO, did not improve after
radiofrequency for benign thyroid nodules. In the literature, changes in quality of life in patients treated
with radiofrequency ablation for thyroid nodules have been described in only one paper, while changes in
quality of life assessed by means of ThyPRO have never been described.
Keywords: Quality of life, radiofrequency ablation, benign thyroid nodules, thyroid

Background

The greater availability of diagnostic techniques, together with
an increase in attention to thyroid diseases, has led to a significant rise in diagnoses of thyroid cancer [1]. Consquently, the
number of thyroidectomies for malignant disease is destined
to grow. It is therefore essential to use minimally invasive techniques, such as thyroid radiofrequency ablation (RFA), in order
to reduce the number of surgical procedures for benign diseases.

Percutaneous thyroid RFA procedures are less expensive than
thyroidectomy, whether total or partial, do not require hospitalization and cause only mild and rare adverse events. Moreover,
they can be undertaken in patients with contraindications for
surgery due to comorbidities.
Since 2010, the AACE-AME-ETA guidelines have recommended thyroid RFA as a possible therapeutic option for the
treatment of benign thyroid nodules [2]. Indications for RFA in
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thyroid nodules are: symptomatic benign disease (discomfort or
pain in the neck, dysphagia, foreign body sensation, coughing
or discomfort), aesthetic problems or autonomous functioning
nodules [3]. Thyroid RFA can also be used to treat autonomous
nodules if radiometabolic therapy is refused or not practicable
[2]. For cystic nodules, mini-invasive therapy is considered in
the case of regrowth after percutaneous ethanol ablation [3].
While many studies have reported reductions in treated
nodules and improvements in the sense of pressure and aesthetic symptoms [4], only one study has described changes
in quality of life (QoL).
The aim of our study was to evaluate QoL changes in a
cohort of patients treated with RFA for benign thyroid nodules
from 2012 to 2015 in our department. QoL was monitored by
means of a 13-scale questionnaire validated for thyroid diseases,
namely Thyroid-specific Patient Reported Outcome (ThyPRO)
[5]. Moreover, we assessed the efficacy of the procedure in
correlation with certain features of the treated nodules and
of patients, and recorded the frequency of adverse events
and improvement in neck discomfort.

Materials and methods
Subjects

From January 2012 to March 2015, patients with a benign
thyroid nodule or a single predominant benign thyroid nodule
(>30 mm in diameter) in the context of a multi-nodular goitre
were evaluated in our department with a view to undergoing
percutaneous thyroid RFA. These patients had either refused
total or subtotal thyroidectomy or had comorbidities that contraindicated surgery. All patients signed an informed consent
form that included a detailed explanation of the procedure
and its purpose. The study was performed in compliance with
the Helsinki Declaration and was approved by University of
Genoa Ethics Committee.
From January 2012 to March 2014, we enrolled 32 patients
(24 females and 8 males) aged between 36 and 80 years (mean
56±14 years) with a single thyroid nodule or a predominant
thyroid nodule (>30 mm in diameter) in a multi-nodular
goitre; 11 patients (34%) had a single nodule, while 21 (66%)
had a prevalent nodule (>30 mm in diameter) in the context
of a goitre. These nodules, which had been discovered 9±11
years earlier, were located in the right lobe in 13 patients
(41%), in the left lobe in 18 patients (56%) and in the isthmus
in 1 patient (3%). Two patients had undergone ethanol ablation of the nodule approximately one year earlier, without
significant benefit. One patient had undergone radioiodine
therapy, without apparent benefit. Seven patients were on
L-T4 replacement therapy for hypothyroidism at a mean dose
of 329±156 mcg/week. Another patient was taking methimazole (2.5 mg/day) for a pre-toxic goitre, which displayed no
hot areas on scintigraphy.
After retrospective subdivision of patients into two groups
(n=16 each group), no differences were observed in terms
of sex, age, BMI, time since diagnosis, functional status of
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thyroid, nodule volume on enrolment, Joules administered
during thyroid RFA, symptomatic visual analogic scale (VAS)
(Table 1) or ThyPRO score (Table 2).
Table 1. Data on group 1 and 2 patients.
Group 1

Group 2

P-value

Males/Females

03/13

05 /11

0.6

Age (years; mean±SD)

60±12

52±14

0.71

BMI (kg/m2; mean±SD)

25±3

27±5

0.95

Time since diagnosis
(years; mean ± SD)
VAS score (mean±SD)

13±13

7±8

0.64

3±3

3±3

1

MNG/UNG

12/04

10/06

0.74

Location (right/left)

09/07

10/06

0.87

TSH (mIU/L; mean±SD)

1.55±1.13 1.24±0.85 0.63

Nodule volume at baseline
19±10
26±16
0.89
(ml; mean±SD)
Joules administered
1819±712 1346±767 0.72
(J/ml; mean±SD)
Follow-up (months; mean±SD) 15±11
14±9
0.85
Volume reduction (%)

45±9

11±17

P<0.0001

NS= Not significant; MNG: ZMultinodular goitre;
UNG: Uninodular goitre

Protocol

To perform thyroid RFA, we followed the indications of the Consensus Statement of the Korean Society of Thyroid Radiology [3].
Before procedures, patients underwent complete anamnesis
and physical examination, routine blood tests and thyroid function tests (f-T3, f-T4, TSH), evaluation of thyroid autoimmunity,
calcitonin and thyroglobulin, ECG and phoniatric examination.
The volume (ml) of the nodule undergoing thyroid RFA was
evaluated by means of the ellipsoid formula: antero-posterior
diameter x latero-lateral diameter x cranio-caudal diameter
x 0.52/1000. This formula was also used to calculate the total
volume of each thyroid lobe [6].
Before thyroid RFA, patients underwent FNAB cytology on
the nodule on two separate occasions, to confirm benignity
(Thy 2 in accordance with the British Thyroid Association [7]).
Only patients with a finding of benignity on both occasions
underwent thyroid RFA. Patients filled out both a VAS that
rated neck discomfort and a 13-scale Thyroid-specific Patient
Reported Outcome (ThyPRO) QoL questionnaire validated for
patients with thyroid disease [5].
Clinical examinations, assessments of thyroid function and
thyroid autoimmunity and VAS evaluation were repeated after
1 week and 1, 3 and 6 months, and then annually. ThyPRO and
ultrasound thyroid volume were evaluated after 1, 3 and 6
months, and then annually. Phoniatric examination was repeated if symptoms related to chordal dysmotility appeared
after the procedure.
Subsequently, according to the percentage reduction of the
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Table 2. ThyPRO scores at baseline in groups 1, in group 2 and total patients (mean±SD). Significant P scores are in italic form.
Total patients

Group 1

Group 2

Goiter symptoms

Baseline Last
P-value Baseline Last
Evaluation
Evaluation
16±15
18 ±13
0.87
16±16
18±2

P-value Baseline Last
P-value
Evaluation
0.71
17±15
14±12
0.6

Hyperthyroidism symptoms

13±13

10±9

0.74

11±13

10±7

0.87

14±13

11±14

0.94

Hypothyroidism symptoms

15±14

19±10

0.71

15±13

19±0

0.68

16±15

17 ±19

0.85

Eye symptoms

7±8

19±22

0.09

8±9

19±16

0.19

7±7

6±7

0.88

Tiredness

33±17

25±10

0.53

28±17

25±7

0.69

34±17

32±14

0.6

Cognitive problems

12±18

13±12

0.96

15±22

13±9

0.9

9±8

8±9

0.84

Anxiety

19±18

25±35

0,66

13±12

25±25

0.19

24±21

20±16

0.64

Depressivity

26±18

24±8

0,95

23±17

24±6

0.97

28±18

20±18

0.37

Emotional susceptibility

22±17

24±18

0,9

20±17

24±13

0.79

27±17

19±16

0.5

Impaired social life

8±13

16±22

0,44

5±9

16±16

0.2

11±15

5±8

0.45

Impairmed daily life

9±13

17±23

0,44

8±12

17±17

0.41

10±14

7±11

0.63

Impaired sexlife

9±20

32±26

0,14

7±21

32±19

0.15

12±19

8±11

0.66

Cosmetic complaints

10±13

11±15

0,95

8±13

11±11

0.78

12±13

4±7

0.19

General score

29±7

0±0

0

26±27

0±0

0.02

25±26

13±21

0.07

Mean values

16±2

19±6

0,72

14±11

19±11

0.7

17±12

13±11

0.44

treated nodule at the last evaluation, patients were divided
into two groups: those with ≥30% reduction (group 1) and
those with <30% reduction (group 2). We looked for possible
correlations between the degree of nodule reduction and
some parameters: baseline volume nodule, Joules administered during thyroid RFA, time since diagnosis, hormonal
status (TSH, f-T3, f-T4, thyroglobulin on enrolment and 1 week
after the procedure) and patient age. The value of 30% was
chosen in accordance with the mean percentage of nodule
volume reduction recorded in our centre.

Methods

Thyroid RFA was performed by means of 7 cm, 18 Gauge electrodes
with a 1 cm active tip (Starmed, Seoul, Korea). Procedures
were performed with the support of an ultrasound echo-Laser
XVG (Esaote, Genoa, Italy) with a 7.5 MHz linear probe (LA523).
Follow-up ultrasound examinations were performed by
means of a MyLab Five (Esaote, Genoa, Italy) ultrasound scanner with a 7.5 MHz linear probe (LA523) (Esaote, Genoa, Italy).
The radiofrequency generator used was an RF System Viva
VRS01 (Starmed, Seoul, Korea). The peristaltic pump was an
R4S100 (Starmed, Seoul, Korea).
Procedures
Thyroid RFA was performed in a single session by a single
Procedures were carried out in a day-hospital regimen. Anti- operator with 3 years’ experience by means of a moving-shot
platelet and anticoagulant therapies were suspended for an technique and trans-isthmic access.
appropriate time before the procedure. On the day of the
procedure, patients were in a fasting state. After placement Laboratory tests
of a venous catheter, patients underwent intravenous infu- TSH, f-T3 and f-T4 were measured by means of ultra-sensitive
sion of ketorolac (20 mg) and ranitidine (50 mg) diluted in chemiluminescence immunoassay (Cobas® e602, Roche Diag100 ml of 0.9% saline solution for 30 minutes. Subsequently, nostics, Milan, Italy). The normal ranges are: 0.27-4.2 mIU/L for
intravenous ketorolac (40 mg) and ranitidine (50 mg) were TSH, and 2.76-7.07 pmol/L and 11.97-21.88 pmol/L for f-T3 and
administered in 500 ml of 0.9% saline for about 5 hours (dur- f-T4, respectively. TPOAb and TgAb were evaluated by means
ing and after thyroid RFA). In subjects allergic to ketorolac of DiaSorin (Saluggia, Italy), concentrations <100 mU/L being
or in patients with moderate-to-severe renal impairment, regarded as negative. Calcitonin was measured by chemilupremedication with intravenous paracetamol (500 mg) was minescence immunoassay (DiaSorin); in our laboratory the
carried out before and during the procedure. After thyroid normal value is <10 ng/L. Automated complete blood counts
RFA, a compressive bandage and ice were applied to the neck. were taken by an ADVIA 2120 automated counter (Siemens
Patients were allowed a light meal before being discharged Healthcare, Milan, Italy); coagulation tests were performed
in the early afternoon. All subjects received a domiciliary pre- by means of an automated BCS analyzer (Siemens Healthcare,
scription for steroid administration (prednisone 25 mg for 3 Milan, Italy), and biochemical tests for the routine assessment
days, 12.5 mg for 3 days, 6.25 for 3 days) and gastric protection, of hepatic and renal function on the fully-automated Cobas®
if not already ongoing.
c701 platform (Roche Diagnostics, Milan, Italy).
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Questionnaires

The subjective benefits of thyroid RFA were evaluated several
times during the study by means of a VAS questionnaire with
a score ranging from 0 (no symptoms/discomfort) to 10 (highest level of symptoms/discomfort).
QoL was assessed before the procedure, after 1, 3 and 6
months and then annually, by means of ThyPRO, a validated
questionnaire for thyroid diseases which consists of 13 scales
with multiple-choice answers (0= “none”; 1=“slight”; 2=
“moderate”; 3= “severe”; 4= “very severe”). The ThyPRO scales
concern the following aspects: goitre symptoms, hyperthyroid
symptoms, hypothyroid symptoms, eye symptoms, tiredness,
cognitive problems, anxiety, depressivity, emotional susceptibility, impaired social life, impaired daily life, impaired sexlife,
cosmetic complaints.
We also evaluate a further scale, present in the questionnaire that answer to the question “in the last 4 weeks thyroid
disease has had a negative effect on your quality of his life?”,
that we call “general score”. Lastly we consider also the mean
values of 13-scales score.

doi: 10.7243/2053-3640-4-1
Table 3. Reduction (mean±SD in ml and %) of nodule and
thyroid with significances.
N

Nodule
Thyroid
volume (%) volume
(ml)
-39±16

Thyroid
volume (%)

Baseline

Nodule
volume
(ml)
32 22±14

1st month

32 18±11

-18±18*6

34±15

-10±18*3

3rd month

30 16±10

-27±21*6

31±15

-16±21*6

6th month

26 16±11

- 30±24*6

33±18

-13±21*5

12 month 22 16±10

6

-27±22*

31±15

-14±24*4

24th month 10 17±11

-26±24*1

31±14

-17±19*6

36 month 2

-45±5*

40±25

-5±30*2

th

th

12±6

6

--

N=Number of patients; *1=P=0.55; *2=P=0.16; *3=P=0.0017;
*4=P=0.0012; *5=P=0.0006; *6=P<0.0001

Statistical analysis

All data were analysed by means of GraphPad Prism for Windows
(Version 6.0, GraphPad Software, San Diego, CA, USA). The
data are presented as means±SD, unless otherwise indicated.
Continuous data were compared by means of the MannWhitney test, while percentages were compared by means of
the Fisher test. Correlations between variables were assessed
by means of the Spearman correlation. A P value <0.05 was
deemed to indicate significance.

Results

Procedure effects

Procedures were stopped when all portions of the nodule had been
ablated, with particular attention being paid to danger triangle and the nodular capsule. Procedures lasted 7±3 minutes
on average (range: 2:45-15:00 min), with a mean delivery of
1575±767 J/ml (range: 13607- 43459 J; 349-3171 J/ml) at a
mean power of 42±5 W (range: 40-50 W). On enrolment, the
mean volume of the nodules was 22±14 ml (range: 7-38 ml)
and the total gland volume was 39±16 ml (range: 14-76 ml)
(Table 3). Table 3 reports the reduction in nodular and thyroid
volumes at each time-point of the study. The percentage
volumetric reductions in the RFA-treated thyroid nodules
and in the thyroid volume were statistically significant at 1,
3, 6, 12 and 24 months (Table 3).
There was no significant correlation between percentage
volume reduction and joules administered during the procedure, baseline nodule volume or years since diagnosis. A
significant correlation between better reduction and patient
age (P=0.039; r=0.365; CI 95%=0.008-0.639) was found (Figure 1).

Changes in thyroid parameters

Parameters of thyroid function at the baseline and at the various

Figure 1. Correlation between nodule reduction (%) and age
of patients.
The x-axis indicates the age of the patients; the y-axis
indicates the volume reduction of thyroid nodules. In our
study, there was a significant correlation between percentage
nodule reduction and patient age: older patients had a greater
reduction.

time-points are reported in Table 4. One week after thyroid
RFA, F-T4 levels were significantly (P=0.02) increased, although
in the normal range. By the month-1 follow-up examination,
they had returned to baseline levels (Table 3). In one case (3%)
f-T4 increased beyond the normal range, probably owing to
iatrogenic destructive thyrotoxicosis, but spontaneously returned to the normal range about 1 month after thyroid RFA.
During follow-up, one patient developed overt hypothyroidism, which required L-T4 replacement therapy; this patient
had previously displayed TSH and f-T4 values suspicious for
overt hypothyroidism. F-T3 and TSH levels did not exhibit
significant changes (Table 4). None of the subjects on L-T4
therapy on enrolment had to increase the dosage. Thyroid
autoantibody positivity was observed in 28% of patients
(n=9); this percentage was the same at the last evaluation.
Thyroglobulin levels were significantly increased 1 week after
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Table 4. Changes in thyroid function.
N

TSH (mIU/L) f-T3 (pmol/L) f-T4 (pmol/L)

Thyroglobulin (µg/L)

Baseline

32

1.4 ±0.99

4.88± 0.65

15.4±2.29

399.15±778.28

1st week

32

1.36±1.22

4.88±0.52

17.13±3.56*1

1243.70±2254.49*2

1st month

32

1.27±0.76

4.82±0.60

14.80±3.41

343.82±779.13

3 month

30

1.26±0.86

4.96±0.60

15.70±2.33

325.06±686.08

rd

6 month

26

1.34±0.75

4.73±0.49

14.54±3.27

494.48±1114.1

12th month

22

1.33±0.92

4.72±0.66

15.02±1.21

280.55±523

24th month

10

1.35±0.94

4.98±0.55

14.67±2.39

297.17±759.51

36th month

2

1.08±0.5

6.03±0.28

14.48±0.09

67±91.2

th

N=Number of patients; =P=0.03; =P=0.04
*1

*2

thyroid RFA (P=0.049) and returned to values comparable symptoms, 17% (n=3) stability of symptoms and 17% (n=3)
to the baseline approximately one month after thyroid RFA worsening of neck symptoms.
(P=0.77) (Table 4). No significant correlation was found between
The score on each single scale of the ThyPRO questionnaire
percentage volume reduction and hormonal data (TSH, f-T3, was unchanged after thyroid RFA (Figure 2). By contrast, the
f-T4, thyroglobulin on enrolment and after procedure).
“general scale” of ThyPRO showed a significant improvement
in scores (P=0.02) from the baseline to the 3rd month; this QoL
Subjective complaints
improvement persisted over time (Figure 3).
During the procedure, 28 patients (88%) experienced discomLikewise, analysis of the ThyPRO scores of group 1 patients
fort in the neck, 12 patients (38%) experienced pain which (nodule reduction>30%) revealed that single scores on the
required a reduction in the voltage of the source of radiofre- 13 scales did not change significantly.
quency, 4 (13%) suffered slight haemorrhage from the site
of electrode insertion and 1 patient (3%) had neck oedema. Discussion
Twelve patients (38%) did not experience any problems. One We performed all thyroid RFA procedures according to the
week after the procedure, 12 patients (38%) did not have any consensus statement of the Korean Society of Thyroid Radiolproblems, 9 (28%) felt discomfort in the neck, 3 (9%) felt pain ogy [3]. The duration of thyroid RFA in our hands was much
(mean VAS score: 2), 3 (9%) had a haematoma, and 1 (3%) had lower than that reported in the literature [8]. This difference
oedema in the neck. These symptoms did not require any can be ascribed to the personal choice of the operator, whose
kind of medication and resolved spontaneously during the main objective was to prevent severe side effects. Indeed, the
1st month. No patient suffered hoarseness, dysphagia, nodule appearance of transient hyperechoic zone during thyroid RFA
rupture, major bleeding or infections.
may hinder visualization of the electrode, thus jeopardizing
The VAS score was 3±3 at the baseline; at the last evalua- the safety of the procedure. It is therefore not surprising that
tion, it was lower, but not significantly so (p=0.06) (Table 5). the mean reduction in nodular volume was slightly lower in
Specifically, it decreased significantly from the 1st month to our hands than in other centres [4]. However, the reduction
the 6th month after thyroid RFA, but then seemed to worsen in volume remained stable over time, at least up to the 24th
at 12, 24 and 36 months (Table 5). In patients with VAS >0 on month after the procedure, as reported in other studies [4,9].
recruitment (n=23), 74% (n=17) reported an improvement in
To our knowledge, there are no data on the relationship
between thyroid RFA efficacy and nodule echogenicity or
Table 5. Changes in VAS score (mean±SD).
the presence of UNG or MNG; this issue was addressed in our
study,
but no significant results emerged. Similarly, no study
N
Score
in
the
literature
has analysed the response to thyroid RFA as
Baseline
32 3±3
a
factor
of
patient
age, sex, BMI, time since diagnosis, L-T4
32 2±2
1st week
therapy and hormonal status; our evaluation did not yield
1st month 32 1±2*
a significant correlation between thyroid RFA efficacy and
3rd month 30 1±2*
any of these features, apart from age. Indeed, in our cohort,
older patients displayed a better reduction in thyroid nodule
6th month 26 1±2*
volume; we do not know the reason for this finding, but we
12th month 22 1±2
might hypothesize a different intracellular content in older
24th month 10 3±2
patients, which could facilitate necrosis after thyroid RFA.
3±4
36th month 2
In two of our patients, thyroid RFA was performed approximately one year after percutaneous ethanol ablation. In these
N=Number of patients; *=P=0.02
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Figure 2. Changes in ThyPRO score.
The six graphs show the scores on the 13 scales of ThyPRO at different times of the study (1 month, 3 months, 6 months,
12 months, 24 months and 36 months) compared with the baseline. None of the 13 scales significantly changed from the
baseline at any time of the study.

two patients, there was no significant reduction in volume
even after thyroid RFA; in a study by Sung et al. (2013), both
thyroid RFA and percutaneous ethanol ablation of cystic
thyroid nodules seemed to be effective, achieving similar
volume reductions [10].
Thyroid RFA-treated patients did not have any serious complications during or after the procedure; no patient reported
symptoms or showed signs of complications of severity comparable to those cited in the literature, which reports a percentage
of around 3-5% [11].
In our study, thyroid RFA did not lead to significant changes

in thyroid function or thyroid autoimmunity. The levels of
thyroglobulin and f-T4 increased significantly a week after
the procedure, but returned to their previous values about
one month after the treatment. These data have not been
reported in any other study.
Many studies have reported improvements in neck discomfort
and aesthetic symptoms after thyroid RFA. In the literature,
aesthetic issues have been assessed by means of a score (generally
from 1 to 4 or from 0 to 3) [12]. In our study, we used The aesthetic
scale of ThyPRO, which did not reveal any improvement after
thyroid RFA. However, it should be noted that all our patients
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Figure 3. “General score” of ThyPRO.
The “general score” of ThyPRO, which answers the question
“In the last 4 weeks, has thyroid disease had a negative
effect on your quality of life?”, improved from the 3rd
month onwards.

had very low baseline scores on this scale. In many studies, neck
discomfort has been evaluated by means of a score (usually
from 1 to 4 or from 0 to 3) [3]. Like us, Baek et al. [9] used a 10 cm
VAS analogue scale [9]. A recent study by Valcavi et al. (2015)
reported an improvement in VAS from 5.6±3.1 cm to 1.9±1.3
cm [14] after 2-year follow-up of benign thyroid nodules
treated with thyroid RFA. Our patients displayed a significant
improvement in VAS at the 1st, 3rd and 6th month follow-up
examinations; however, the significance seemed to shrink
with time. Thus, at 12 months, the improvement in neck
discomfort was at the limit of significance; this borderline
significance was lost after the 12th month, probably because
of the decrease in the number of patients at the subsequent
time-points of the study.
QoL is defined as a person’s perception of his/her position
in life, in the context of the culture and system of values in
which he/she lives and in relation to its objectives, expectations,
standards and concerns [14].
In the case of thyroid diseases, QoL is often assessed by
means of various inventories (e.g. SF-36, Hamilton scale and
the Kellner Symptoms Questionnaire). Questionnaires for QoL
evaluation have been used in numerous benign and malignant
thyroid diseases, such as benign goitre treated with RAI following rhTSH premedication, autoimmune hypothyroidism
and chronic autoimmune thyroiditis [14-23]. Only one study
has reported changes in QoL in patients treated with RFA
for benign thyroid nodules; Valcavi et al. (2015) reported a
significant improvement in QoL in 40 patients treated with
RFA for benign thyroid nodules, as assessed by means of the
Physical Component Summary (from 50.4±8.9 to 54.5±5.3) and
Mental Component Summary (from 36.0±13.3 to 50.3±6.3)

doi: 10.7243/2053-3640-4-1
after 2 years of follow-up [13]. This questionnaire consists of 8
scales, 3 of which concern physical health (physical functioning, limitation of specific activities due to physical problems,
pain), 2 reflect general health (general health and vitality),
and the remaining 3 measure aspects of psychological and
emotional health (social activities, limitation of specific activity due to emotional problems, mental health). The Physical
Component Summary and Mental Component Summary
are two synthetic indexes that summarize the results of the
8 scores in just two numbers: the higher the score, the better
the level of health perceived [13].
In our study, none of the scores on the single ThyPRO scales
changed significantly from the baseline to the last evaluation.
However, the overall score was significantly lower at the month-3
evaluation, and this reduction persisted over time. To our knowledge, no data on QoL evaluated by means of ThyPRO in patients
treated with RFA for thyroid nodules have been reported.
Some studies in the literature have evaluated QoL by means
of ThyPRO after other therapies for goitre. Fast et al. (2014)
found that the majority of patients treated with rhTSH for
goitre reported an improvement in symptoms on the specific
ThyPRO scale concerning goitre, and that the improvement
persisted at least up to the 36th month [19]. Moreover, according
to studies conducted by two groups of surgeons on patients
who had undergone thyroidectomy for goitre, QoL improved
significantly after surgery, whether total thyroidectomy or
hemithyroidectomy had been performed [24,25].

Conclusions

In conclusion, our study shows that thyroid RFA can be effective both in reducing the volume of the nodule and in alleviating neck symptoms. In our study, the efficacy of thyroid
RFA correlated with patient age. The procedure proved to be
safe; adverse events were few and mild in comparison with
surgery or radioiodine therapy. Thyroid RFA was well tolerated
by patients and VAS scores improved a few months after the
procedure. However, in our cohort of patients, scores on the 13
individual ThyPRO scales did not improve after RFA for benign
non-functioning thyroid nodules. By contrast, the “general scale”
of ThyPRO, which answers the question “In the last 4 weeks,
has thyroid disease had a negative effect on your quality of
his life?”, showed a significant improvement in scores, and
this QoL improvement persisted over time.Further studies
will be necessary in order to confirm or contradict our data,
especially in a cohort of patients with a better response to
thyroid RFA in terms of nodule volume reduction.
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