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Dear Editor, 
With great interest, we read the article “Efficacy and 

safety of radiofrequency ablation for benign thyroid 
nodules: a prospective multicenter study” (1). In the 
present article, the authors (1) developed a multiple linear 
regression prediction model to identify factors that were 
independently predictive of the reviewed volume reduction. 
The model predictors included (1):  age, sex, number 
of treatment sessions, initial solidity, delivered energy, 
initial volume, and initial vascularity. In this instance, the 
multivariate analysis showed that the initial solidity (p < 
0.001) and delivered energy (p = 0.01) were predictors of 
the volume reduction. We noted the results as interesting. 
We would like to thank the authors for this highly useful 
work.

It is noted that regression is widely used for reading and 
publishing in the medical literature, and consequently there 
is a question as to the reliability and validity of the data. 
A multiple regression model is based on a large number 
of samples, and its predictive performance is restricted by 
the size and characteristic of the samples (2). The initial 
validation is noted as quite promising with statistically 
significant and meaningful differences across time and 
study populations (3). Therefore, it is important that we 
recommend that the multiple linear regression prediction 
model as developed by Jung et al. (1) should be internal 
validated (4). The internal validation essentially means 
reusing parts or all of the dataset on which a model was 
developed to assess the likely overfit and correct for the 
resulting ‘optimism’ in the performance of the prediction 
model (5). The entire data (N) is randomly partitioned 
into the development data-set (A) and test data-set (N-
A), which in this case are used for the prediction model for 
development and validation (6), respectively. And the R 
square of the prediction model were in this case, derived on 
the basis of the multivariate regression analysis.
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To the Editor,
First of all, we appreciate your thoughtful comment on 

our article published in the Korean Journal of Radiology 
(1). As you suggest, multivariable prediction models have 
been widely used for diagnosis, screening, and as tools for 
decision-making procedures that assist doctors. To address 
model prediction, randomly splitting a single data set into 
model development and validation techniques needs from 
the Transparent Reporting of a multivariable prediction 
model for Individual Prognosis or Diagnosis (TRIPOD) 
guidelines (2). We agree with your opinion regarding the/
our prediction model procedure; however the aim of our 
study is somewhat different from the opinion you have 
expressed.

The primary outcome of our prospective multicenter study 
was to prove the generalizability of thyroid radiofrequency 
ablation (RFA) for nonfunctioning thyroid nodules by 
trained radiologists who followed a unified protocol 
and used similar devices. Our secondary outcome was 
to discover independent factors related to the volume 
reduction of treated nodules at 12 months (1). To prove 
the generalizability of thyroid RFA, we enrolled trained 
radiologists and used similar techniques and devices (3, 4). 
Then we evaluated the efficacy and safety of thyroid RFA. 
The mean volume reduction in the present study was 80.3% 
at 12 months, which is comparable to that reported in a 
large population study performed by Jeong et al. (5) (84.1% 
at 12-month follow-up). Additionally, our multicenter 
study achieved a 95.3% volume reduction at a 5-year 
follow-up. The major complication rate was only 1.1%, 
which is comparable to that of a previous large-population 
multicenter study (1.4%, n = 1459) (6). Moreover, to 

find independent factors, we performed univariate and 
multivariate linear regression analysis. Unfortunately, we 
missed linear regression analysis in each of our selected 
variables (age, sex, number of treatment sessions, initial 
solidity, delivered energy, initial volume, and initial 
vascularity) in Table 4. Even though some variables are 
questionable with regard to the beneficial factor of volume 
reduction in RFA (7), we assume the eight variables are 
influential for volume reduction and were performed by 
multiple linear regression analysis.

We believe that your comments have enriched our study 
and deeply appreciate your attention.
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