
Introduction 

Cancer is the most common cause of death in Korea, accounting 
for 27.5% of all deaths [1]. According to recent research, the global 
burden of cancer was 19.3 million new cases, and is responsible for 
10.0 million deaths in 2020 [2]. In Korea, 254,718 patients were 
newly diagnosed with cancer and 81,203 of these patients died of 
different types of cancer in 2019 [3]. Although cancer mortality 
rates have been decreasing over the past few decades, prevalence 
of cancer is still increasing. Therefore, the value and requirement of 
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radiotherapy (RT), which is an essential part of cancer treatment, is 
expected to increase [4,5]. 

Although the data regarding RT utilization in Korea was analyzed 
using questionnaires from each institution until 2006, we obtained 
more accurate information including details on diagnosis, treat-
ment, and demographic characteristics from the Health Insurance 
Review and Assessment Service (HIRA) [6-10]. This study presents 
the most recent statistics on the clinical utilization of radiotherapy 
between January 2017 and December 2019 in Korea. 
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Materials and Methods 

This study was performed after the approval of the Institutional 
Review Boards (No. KIRAMS 2020-08-001). First, we obtained the 
claims data of patients treated with RT from HIRA between 2017 
and 2019. We then analyzed patients with diagnostic codes C00−
C97 and D00−D48 according to the 10th edition of the Interna-
tional Classification of Diseases (ICD-10) to evaluate the clinical 
utility of RT in cancer patients. The detailed methods are described 
in previous reports [8-10]. This study used HIRA research data 
(M20190625815) prepared by HIRA, and the views expressed are 
those of the authors and not necessarily those of the HIRA and the 
Ministry of Health and Welfare. 

We assessed the number of patients who received RT according 
to the diagnostic codes, gender, and age group between 2017 and 
2019. For convenience of reporting, we adopted and modified the 
cancer classification based on the GLOBOCAN Cancer Dictionary 
[11]. The overall utilization rate was calculated as the ratio of RT 
cases to the number of newly diagnosed patients during that year. 
Because we could count the overall patients by diagnosis from the 
HIRA, it includes patients who experience recurrence and are treat-
ed after the first diagnosis. Therefore, the utilization rate does not 
refer to the rate of radiotherapy for newly diagnosed patients. Pop-
ulation and cancer incidence data were obtained from the Korean 
Statistical Information Service and previous reports [1,3,12,13]. We 
analyzed the number of patients who received certain radiotherapy 
modalities, including brachytherapy, stereotactic radiation therapy 
(SRT), and proton therapy using appropriate procedure codes. Re-
gional disparities were also investigated based on the location 
where patients received RT. In addition, the nationwide survey as-
sessed RT infrastructure, including the number of RT centers and 
equipment between 2017 and 2019. 

Results 

The overall numbers of patients who received RT in 2017, 2018, 
and 2019 were 77,901, 81,849, and 87,460, respectively. When we 
estimated the patients with C- and D-codes, the number of pa-
tients treated with RT in 2017, 2018, and 2019 was found to be 
76,860, 80,738, and 86,339, respectively (Fig. 1). The number of 
patients treated with RT in 2019 increased by 6.9% compared to 
the number in 2018. In 2019, the total numbers of male and fe-
male patients were 39,467 and 46,872, respectively, and the num-
ber of patients undergoing RT with ICD-10 C00−C97 and D00−D48 
was 78,583 and 7,756 respectively. The incidence of cancer and the 
number of patients with cancer who received RT are shown in Fig. 
2. The rate of RT utilization among patients with cancer was 30.4% 

in 2017 and 2018 and 30.9% in 2019. 
The distribution of patients treated with RT by diagnosis in 2017, 

2018, and 2019 are shown in Table 1. The five most common dis-
eases treated with RT were breast, lung, prostate, colorectal, and 
liver cancer in 2019 (Fig. 3). Among these cancers, the number of 
prostate cancer patients increased significantly by 14.1% in 2018 
and 18.2% in 2019 compared to the previous year. The proportion 
of patients who received RT among those diagnosed with specific 
cancers, during the three years is shown in Fig. 4. Although the ab-
solute number of patients with breast cancer who received RT in-
creased, the ratio of patients with breast cancer was similar (ap-
proximately 90%) in the three years that were assessed. The RT 
utilization ratio for lung, colorectal, liver, prostate and uterine cer-
vix cancer was 46.4%, 19.0%, 30.9%, 33.8%, and 77.0%, respec-
tively. 

The most common types of cancers in different age groups treat-
ed with RT is depicted in Table 2. Marked differences were observed 
according to age. The most common cancers treated with RT are 
malignant neoplasms of the brain in patients <15 years of age, 
breast cancer in patients aged 15–64 years, and lung cancer in 
those aged ≥65 years. This pattern has been observed consistently 
since 2009 [8-10]. 

The utilization of RT according to specific treatment modalities 
between 2017 and 2019 is shown in Table 3. In 2019, the numbers 
of patients receiving proton therapy, brachytherapy, and SRT were 
1,282, 1,492, and 12,595, respectively. The number of patients un-
dergoing proton therapy has increased consistently since the insur-

Fig. 1. Total number of neoplasm patients who received radiotherapy 
in 2017, 2018, and 2019 according to the International Classification 
of Diseases (ICD) code in Korea.
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Fig. 2. Cancer incidence and the total number of cancer patients who received radiotherapy (RT) in 2017, 2018, and 2019 in Korea.

Table 1. Distribution of patients who received radiotherapy according to diagnosis in 2017, 2018, and 2019 in Korea

Category Primary diagnosis (diagnostic code)
Year

2017 2018 2019
Head and neck Lip (C00) 11 14 9

Base of tongue (C01) 122 123 141
Tongue (C02) 319 341 378
Gum (C03) 60 75 78
Floor of mouth (C04) 57 56 55
Palate (C05) 71 63 77
Mouth (C06) 216 242 256
Parotid gland (C07) 279 270 298
Other salivary glands (C08) 167 176 165
Tonsil (C09) 491 502 557
Oropharynx (C10) 147 139 176
Nasopharynx (C11) 547 530 539
Piriform sinus (C12) 79 72 85
Hypopharynx (C13) 375 384 436
Nasal cavity and middle ear (C30) 182 164 179
Accessory sinuses (C31) 166 195 200
Larynx (C32) 930 895 991
Eye and adnexa (C69) 59 53 70
Thyroid (C73) 334 345 358
Other (C14) 10 9 6
Subtotal 4,622 4,648 5,054

(Continued to the next page)
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Category Primary diagnosis (diagnostic code)
Year

2017 2018 2019
Gastrointestinal Esophagus (C15) 1,617 1,643 1,882

Stomach (C16) 1,000 963 921
Small bowel (C17) 69 64 67
Colon (C18) 997 1,056 1,042
Rectosigmoid junction (C19) 273 277 314
Rectum (C20) 3,966 4,053 4,151
Anus (C21) 246 245 262
Liver (C22) 4,641 4,834 4,829
Gallbladder (C23) 415 397 379
Biliary tract (C24) 767 834 927
Pancreas (C25) 1,067 1,183 1,280
Other (C26) 5 4 5
Subtotal 15,063 15,553 16,059

Thoracic Trachea (C33) 23 30 26
Bronchus and lung (C34) 12,235 12,984 13,884
Thymus (C37) 446 443 495
Mediastinum (C38) 64 51 50
Other (C39) 0 1 2
Subtotal 12,768 13,509 14,457

Breast (C50) 20,319 21,440 22,499
Gynecologic Vulva (C51) 80 80 81

Vagina (C52) 68 67 59
Uterine cervix (C53) 2,470 2,431 2,521
Uterine corpus (C54-C55) 1,021 1,125 1,198
Ovary and tube (C56) 317 362 407
Other (C57-C58) 19 16 10
Subtotal 3,975 4,081 4,276

Genitourinary Penis (C60) 13 21 19
Prostate (C61) 4,132 4,811 5,686
Testis (C62-C63) 44 43 40
Kidney (C64) 526 533 595
Renal pelvis (C65) 88 88 109
Ureter (C66) 131 134 133
Bladder (C67) 613 696 706
Other (C68) 30 26 15
Subtotal 5,577 6,352 7,303

Central nervous system Meninges (C70) 82 84 75
Brain (C71) 1,739 1,774 1,792
Spinal cord (C72) 53 42 49
Other (C47) 56 52 47
Subtotal 1,930 1,952 1,963

Lymphoma Hodgkin's disease (C81) 95 115 107
Non-Hodgkin's lymphoma (C82-C88) 1,735 1,782 1,954
Others (C96) 27 25 15
Subtotal 1,857 1,922 2,076

Primary bone and cartilage (C40-C41) 231 249 236
Malignant melanoma (C43) 272 309 339
Skin (C44) 339 386 395
Mesothelioma (C45) 31 38 49
Soft tissue (C46, C49) 750 851 894
Endocrine (C74-C75) 96 103 115

Table 1. Continued
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Table 1. Continued

Fig. 3. Five most common cancers treated with radiotherapy (RT) in 2017, 2018, and 2019 in Korea.

Category Primary diagnosis (diagnostic code)
Year

2017 2018 2019
Myecytoma (C90) 458 451 530
Leukemia (C91-C95) 421 435 414
Unknown primary (C48, C76-C80, C97) 1,805 1,817 1,924
Total cancer patients 70,514 74,096 78,583
Carcinoma in situ Carcinoma in situ of the breast (D05) 2,630 2,851 3,160

Carcinoma in situ of the cervix (D06) 31 58 43
Others (D00-D04, D07-09) 60 68 65
Subtotal 2,721 2,977 3,268

Benign neoplasms Benign neoplasm of meninges (D32) 1,462 1,438 1,853
Benign neoplasm of central nervous system (D33) 838 815 1,025
Benign neoplasm of endocrine (D34-D35) 416 456 457
Others (D10-D31, D36) 109 134 165
Subtotal 2,825 2,843 3,500

Neoplasms of uncertain or 
unknown behavior

Neoplasm of uncertain or unknown behavior of meninges (D42) 181 180 206
Neoplasm of uncertain or unknown behavior of central nervous system (D43) 280 304 371
Neoplasm of uncertain or unknown behavior of endocrine glands (D44) 85 66 90
Others (D37-D41, D45-D48) 204 238 278
Subtotal 750 788 945

Other D code diseases (D*) 50 34 43
Total D code patients 6,346 6,642 7,756
Total 76,860 80,738 86,339
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Fig. 4. Utilization rate of radiotherapy (RT) for each cancer in 2017, 2018, and 2019 in Korea: (A) breast, (B) lung, (C) colorectal, (D) liver, (E) 
prostate, and (F) uterine cervix.
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ance policy was changed in 2015. The proportion of patients un-
dergoing brachytherapy remained similar in the three years from 
2017 and 2019. The five most frequently treated cancer types for 
each treatment method are as follows: lung, secondary malignant 
neoplasm (unknown primary), liver, colorectal, and breast cancer 
with SRT; and liver, head and neck, lung, esophagus, and central 
nervous system cancer with proton therapy. 

We analyzed the distribution of patients treated with RT from 
2017 to 2019 in each prefecture. Although the population of Seoul 
comprised 18.8% of the total population, the number of patients 
undergoing RT in Seoul accounted for 45.2% of all patients treated 

with RT in 2019. This imbalance has been consistently demonstrat-
ed in previous studies [8,9]. Fig. 5 presents the proportion of overall 
RT, SRT, and brachytherapy performed according to region in 2019. 
Across treatment modalities, the proportion of patients treated in 
Seoul was the largest, and there was a significant difference in the 
utilization rate of brachytherapy by prefecture. 

The status of RT infrastructure in Korea is shown in Table 4. Pro-
vision of radiation oncology centers and overall radiotherapy 
equipment has steadily increased reaching 95 and 275 in 2019, 
showing an increase of 5.5% and 8.3%, respectively since 2017. In 
2019, there were 237 megavoltage teletherapy machines, 35 
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Fig. 5. The proportion of treatment by prefectures in 2019: (A) overall radiotherapy, (B) stereotactic radiotherapy, and (C) brachytherapy.
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Table 2. Five most common cancers treated with radiotherapy by age group in 2019

Rank
Age group

0–14 yr 15–34 yr 35–64 yr ≥65 yr
1 Brain Breast Breast Lung
2 Leukemia Brain Lung Prostate
3 Endocrine Head and neck Colorectum Breast
4 Soft tissue Leukemia Head and neck Colorectum
5 Non-Hodgkin's lymphoma, Primary bone and cartilage Non-Hodgkin's lymphoma Liver Liver

Table 3. Number of patients according to specific radiotherapy mo-
dalities in 2017, 2018, and 2019

Radiation therapy  
modality

Year
2017 2018 2019

Stereotactic radiotherapy 10,338 (13.5) 11,108 (13.8) 12,595 (14.6)
Brachytherapy 1,393 (1.8) 1,351 (1.7) 1,492 (1.7)
Proton therapy 964 (1.3) 1,154 (1.4) 1,282 (1.5)
Values are presented as number (%).

Table 4. Radiotherapy infrastructure of Korea in 2017, 2018, and 2019

Infrastructure
Year

2017 2018 2019
Radiotherapy centers 90 93 95
Megavoltage teletherapy units
  Linear accelerators 196 212 215
  Radionuclide units (Cobalt-60) 21 21 22
Brachytherapy units 34 35 35
Charged-particle accelerators 2 2 2
Kilovoltage machines 1 1 1
Total 254 271 275
Values are presented as number (%).

brachytherapy units, two proton accelerators, and 1 kilovoltage 
machine. In 2019, the overall number of RT machines increased 
compared to 2017, and the ratio of megavoltage teletherapy ma-
chines to the population (per million) increased from 4.1 in 2017 to 
4.5 in 2019. However, the number of patients treated with RT per 
machine also increased from 306 in 2017 to 318 in 2019. Further-
more, the number of patients with cancer per machine increased 
from 914 in 2017 to 926 in 2019. 

Discussion and Conclusion 

The total number of patients who received RT in Korea has steadily 
increased until 2019. Along with the change in cancer incidence, 
the number of prostate cancer patients who received RT has in-
creased remarkably. Although RT infrastructure has expanded, the 
number of cancer patients per machine has increased from 2017 to 
2019. As the demand for RT increases, the RT infrastructure should 
be further strengthened to provide improved care to patients. 
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