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In Korea, the incidence of thyroid cancer has increased steeply 
over the past three decades. However, it started to decrease rap-
idly in 2012 after a societal debate regarding the overtreatment 
of small, low-risk thyroid cancer. Nonetheless, in recent years, 
as the incidence of thyroid cancer has increased again, the issue 
of ultrasound screening for thyroid cancer has been reignited. 
Therefore, we aimed to investigate whether there might be other 
causes of this recent increase by comparing nationwide data on 
cancer registration and thyroid fine needle aspiration (FNA).

According to the Korea Central Cancer Registry annual report 
published by the National Cancer Control Institute (www.ncc.
re.kr) in December 2021, the incidence of thyroid cancer in Ko-
rea sharply increased from 3,407 new cases in 1999 to 44,748 
new cases in 2012. The incidence then significantly decreased 
to 25,523 new cases in 2015 (Fig. 1). However, the number of 
incident thyroid cancer cases rose again to 30,676 in 2019. 

The Korean Society for Cytopathology (KSC) has been annu-
ally collecting nationwide data about the number of FNA proce-
dures through the Continuous Quality Improvement (CQI) pro-
gram for cytopathology laboratories since 2007 [1,2]. Since all 
pathology laboratories must submit their data about cytology 

statistics to KSC, the CQI data represent all FNA procedures 
performed in Korea. The number of thyroid FNA procedures 
per institution is available from 2015 [3]. From 2015 to 2021, 
thyroid FNA accounted for an average of 67.2% of all FNA pro-
cedures. We estimated the number of thyroid FNA procedures 
conducted from 2007 to 2014 by multiplying the number of all 
FNA procedures per year by that average percentage (Fig. 1). 
The changing trend in the total number of FNA procedures by 
year was consistent with the change in the number of new thy-
roid cancer cases (Fig. 1).

It usually takes months to years for patients to undergo sur-
gery after being diagnosed with thyroid cancer by FNA [4]. 
Therefore, we calculated the risk of malignancy (ROM) for 
FNA procedures each year by dividing the number of cancer 
cases by the total number of FNA procedures performed in the 
previous year [4,5]. Using this formula, we estimated the ROM 
at 12.8% to 16.6% during 2007 to 2012, when thyroid cancer 
incidence rapidly increased. However, the estimated ROM 
steadily decreased from 13.5% to 8.2% during 2013 to 2015, 
when thyroid cancer incidence decreased. These results indicate 
that the number of patients diagnosed with thyroid cancer by 
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FNA but not registered as cancer patients increased because 
they did not undergo surgery. 

Since the outbreak of thyroid cancer peaked, the revised clini-
cal guidelines in Korea have increased the size of nodules sub-
ject to FNA and thus reduced the number of unnecessary FNA 
procedures [6-8]. However, the number of new thyroid cancer 
cases continued to increase during 2015 to 2019, although there 
was no significant change in the total number of thyroid FNA 
procedures (Fig. 1). These results caused an increase in ROM 
during this period. Therefore, the renewed increase in the inci-
dence of thyroid cancer may not be explained only by an in-
crease in thyroid ultrasound screening in the general population.

There is a lag time of 2 years for the registration of patients 
newly diagnosed with cancer in the Korea Central Cancer Reg-
istry. The KSC annually collects nationwide data on all FNA 
procedures performed in the previous year. Using the CQI data 
from the KSC, we can predict thyroid cancer incidence in the 
current year. By applying the ROM of 13.6% observed in 2019, 
we predict that the number of new thyroid cancer cases in Korea 
in 2020, 2021, and 2022 might be 30,630, 28,728, and 33,751, 
respectively (Fig. 1). The decrease in the predicted thyroid can-
cer incidence in 2021 may be related to the decrease in thyroid 
FNA procedures in 2020 due to coronavirus disease 2019 (CO-

VID-19). Our prediction for 2022 is very similar to that predict-
ed by Jung et al. [9] using linear regression models.

In conclusion, the cause of the recent re-increase in thyroid 
cancer is difficult to explain only by an increase in the number 
of patients who underwent surgery for small, low-risk thyroid 
cancer. Other reasons other than ultrasound screening may also 
be involved in this increase. Further studies are necessary to in-
vestigate whether the incidence of large or advanced thyroid 
cancers is also increasing. Nationwide data on thyroid FNA may 
help estimate thyroid cancer incidence in the latest year.
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Fig. 1. Trends in new thyroid cancer cases and the number of thyroid fine needle aspiration (FNA) procedures from 1999 to 2022 in Korea. 
All FNA procedures include tests performed on whole organs, including the thyroid. We estimated the number of thyroid FNA procedures in 
2007 to 2014 based on procedures performed from 2015 through 2021. The risk of malignancy (ROM) represents the percentage of thyroid 
cancer cases divided by the number of thyroid FNA procedures in the previous year. Closed squares and circles denote observed values. 
Open squares and circles, and dotted lines refer to estimated values.

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

800,000

700,000

600,000

500,000

400,000

300,000

200,000

100,000

0

N
ew

 th
yr

oi
d 

ca
nc

er
 ca

se
s

FN
A cases

Year

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

16
.6%

12
.8%

14
.2%

16
.7%

14
.0%

13
.5%

10
.1%

8.2
%

12
.2%

12
.9%

14
.2%

13
.6%

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

  Thyroid cancer
  FNA, all
  FNA, thyroid
  ROM



Jung CK, et al.

818 www.e-enm.org Copyright © 2022 Korean Endocrine Society

ORCID 

Chan Kwon Jung  https://orcid.org/0000-0001-6843-3708

REFERENCES

1.  Chong Y, Jung H, Pyo JS, Hong SW, Oh HK. Current status 
of cytopathology practices in Korea: annual report on the 
continuous quality improvement program of the Korean So-
ciety for Cytopathology for 2018. J Pathol Transl Med 2020; 
54:318-31.

2.  Choi YD, Oh HK, Kim SJ, Kim KH, Lee YK, Kim BS, et 
al. Continuous quality improvement program and its results 
of Korean Society for Cytopathology. J Pathol Transl Med 
2020;54:246-52.

3. Oh EJ, Jung CK, Kim DH, Kim HK, Kim WS, Jin SY, et al. 
Current cytology practices in Korea: a nationwide survey by 
the Korean Society for Cytopathology. J Pathol Transl Med 
2017;51:579-87.

4.  Jeon MJ, Kim WG, Kwon H, Kim M, Park S, Oh HS, et al. 
Clinical outcomes after delayed thyroid surgery in patients 
with papillary thyroid microcarcinoma. Eur J Endocrinol 

2017;177:25-31.
5.  Vuong HG, Chung DG, Ngo LM, Bui TQ, Hassell L, Jung 

CK, et al. The use of the Bethesda system for reporting thy-
roid cytopathology in pediatric thyroid nodules: a meta-
analysis. Thyroid 2021;31:1203-11.

6.  Oh CM, Lim J, Jung YS, Kim Y, Jung KW, Hong S, et al. 
Decreasing trends in thyroid cancer incidence in South Ko-
rea: what happened in South Korea? Cancer Med 2021;10: 
4087-96.

7.  Yi KH, Lee EK, Kang HC, Koh Y, Kim SW, Kim IJ, et al. 
2016 Revised Korean Thyroid Association management 
guidelines for patients with thyroid nodules and thyroid can-
cer. Int J Thyroidol 2016;9:59-126.

8.  Ha EJ, Chung SR, Na DG, Ahn HS, Chung J, Lee JY, et al. 
2021 Korean thyroid imaging reporting and data system and 
imaging-based management of thyroid nodules: Korean So-
ciety of Thyroid Radiology consensus statement and recom-
mendations. Korean J Radiol 2021;22:2094-123.

9.  Jung KW, Won YJ, Kang MJ, Kong HJ, Im JS, Seo HG. 
Prediction of cancer incidence and mortality in Korea, 2022. 
Cancer Res Treat 2022;54:345-51.


