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National Trends in Pediatric
CT Scans in South Korea:
A Nationwide Cohort Study
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Purpose This study evaluated the rates and annual trends of pediatric CT scans in South Korea
using a nationwide population-based database.

Materials and Methods Data regarding pediatric CT scan usage between 2012 and 2017 were
retrieved from the health insurance review and assessment service. Data on the age, sex, diag-
nosis, and the anatomical area of involved patients were also extracted.

Results A total of 576376 CT examinations were performed among 58527528 children aged be-
low 18 years (9.8 scans/1000 children), and the number of CT examinations per 1000 children
was noted to have increased by 23.2% from 9.0 in 2012 to 11.0 in 2017. Specifically, the number
of CT examinations increased by 32.9% for the 6-12 years of age group (7.4/1000 to 9.8/1000)
and by 34.0% for the 13-18 years of age group (11.4/1000 to 15.3/1000). Moreover, majority of
the CT scans were limited to the head (39.1%), followed by the extremities (32.5%) and the ab-
domen (13.7%). Notably, the number of extremity CT scans increased by 83.6% (2.3/1000 to
4.2/1000), and its proportion as compared to other scans increased from 25.3% to 37.7%.
Conclusion CT scans in the pediatric population increased continuously from 2012 to 2017 at
an annual rate of 4.4%. Therefore, physicians should balance the benefits of CT with its poten-
tial harms from associated radiation exposure in pediatric patients.

Index terms Computed Tomography, X-Ray; Child; Radiation

INTRODUCTION

CT is an important and powerful X-ray-based imaging tool that allows a cross-section-
al analysis of the internal organs, bones, soft tissues, and blood vessels. The use of CT
has increased worldwide during the past few decades, because it provides information
that enables an accurate diagnosis and effective treatment (1-3).

However, there have been growing concerns regarding CT and the associated expo-
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sure of low-dose ionizing radiations (4-6). The biological hazards of such radiations have
been well known since the atomic bombings in Japan that increased the risk of cancers in
the victims (7, 8). The ionizing radiation dose delivered by CT is 100-500 times higher than
that by conventional radiography and accounts for approximately half of the total annual
medical radiation exposure (2, 9, 10).

Children are particularly susceptible to the long-term carcinogenic effects of ionizing radi-
ations, secondary to the body size and the remaining years of life in which they can develop
cancer (11). Several epidemiological studies have demonstrated that pediatric CT scan is asso-
ciated with an increased risk of leukemia and brain tumor (12-16). Leukemia has a shorter la-
tency period than radiation-associated solid tumors, and the bone marrow in almost all the
body regions is exposed to radiation from scan (17). Moreover, because a majority of pediatric
CT scanning is limited to the head, the brain is frequently exposed to radiation as well (12).
Therefore, physicians should exercise caution when prescribing CT in pediatric patients to
decrease the risk of cancer, associated with ionizing radiations, in this susceptible population.

We performed this study to evaluate the rate and annual trend of CT scan in children and
adolescents in South Korea using a nationwide population-based database. We further ana-
lyzed pediatric CT scan with respect to the sex, age group, diagnosis, and anatomical area.

MATERIALS AND METHODS

This study was approved by the Institutional Review Board of our hospital. Informed con-
sent was waived due to the study’s retrospective nature (IRB No. SNUBH X-1810/498-901).

Data on the use of CT in children and adolescents between 2012 and 2017 was retrieved
from the Korean health insurance review and assessment (HIRA) service. In South Korea,
since 2000, approximately 97.0% of the population is obliged to enroll into the national
health insurance service (NHIS) program. The remaining 3% of the population that is unin-
sured by the national health insurance program is either covered by another medical aid
program or is composed of temporary or illegal residents; the claims submitted by the medi-
cal aid program are also reviewed by HIRA. Therefore, nearly all informa-tion about patients
and their medical records can be obtained from the Korean HIRA database; this database
has been used in previous epidemiological studies (18-20).

Because CT scans are covered by NHIS, data regarding the prescription of CT (including
the number of prescriptions) could be obtained from the HIRA database. Additional data ex-
tracted included the age at the time of CT scan, sex, diagnosis based on International Classi-
fication of Diseases (ICD)-10 codes, and the anatomical area scanned by CT. To calculate the
number of CT examinations per 1000 children (relative number), the population of children
under 18 years of age between 2012 and 2017 was obtained from the Korean Statistical Infor-
mation Service (21). The rate of CT examinations was analyzed according to the year, age
groups (0-5, 6-12, and 13-18 years), diagnosis based on ICD-10 code, sex, and anatomical
area scanned. Anatomical areas included the face/skull, brain, neck, dental area, chest, ab-
domen, extremities, and spine. However, because the first two were classified into head CT,
the anatomical area was actually divided into 7 groups, i.e., the head, dental, neck, chest, ab-
domen, extremities, and spine.
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STATISTICAL ANALYSIS

The Jonckheere-Terpstra trend test was used to determine the significance of a trend in our
data. Data analysis was performed, using SAS Enterprise Guide version 6.1 (SAS Institute Inc.,
Cary, NC, USA) and R Statistical Software version 3.5.2 (R Foundation for Statistical Comput-

ing, Vienna, Austria). Statistical significance was accepted when the p values were < 0.05.

RESULTS

Between 2012 and 2017, a total of 576376 CT examinations were performed among
58527528 children under 18 years of age (an average of 9.8 examinations per 1000 children).
From 2012 to 2017, a 7.7% increase in the number of pediatric CT examinations was observed,
with the numbers increasing from 93166 in 2012 to 100358 in 2017 (p = 0.003). The number of
CT examination per 1000 children increased by 23.3% from 9.0 in 2012 to 11.0 in 2017 (p =
0.003), because the population of children decreased by 12.5% from 10405854 in 2012 to
9100191 in 2017 (Fig. 1). The average annual increase of CT examinations per 1000 children
was 4.6%.

In terms of the age groups, the relative number of CT examinations in the 13-18 years
group was the largest (13.1/1000 children), followed by in the 6-12 years group (8.6/1000 chil-
dren) and the 0-5 years group (7.1/1000 children). The relative number of CT examinations
did not increase for the 0-5 years age group (7.4 and 7.1 in 2012 and 2017, respectively; p =
1.000); however, it increased by 32.9% in the 6-12 years group (7.4 and 9.8/1000 children in 2012
and 2017, respectively; p = 0.003) and by 34.0% in the 13-18 years group (11.4 and 15.3/1000
children in 2012 and 2017, respectively; p = 0.003) (Fig. 2).

In terms of sex, the number of CT examinations in boys was about 1.9-times greater than
that in girls. During the study period, both boys and girls showed annual increases in the rela-
tive number of CT examinations; the annual increase in boys was 5.0% (from 11.5 in 2012 to
14.4in 2017; p =0.003) and in girls was 3.9% (from 6.2 in 2012 to 7.4 in 2017; p = 0.003) (Table 1).

In terms of the anatomical area, the majority of the CT scans were performed in the head
region (39.1%), followed by in the extremities (32.5%), abdomen (13.7%), and chest (5.8%) ar-

Fig. 1. Changes in the total number of CT examinations in the population under 18 years of age.
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Fig. 2. Number of CT examinations per 1000 persons from 2012 to 2017 according to age group.
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Table 1. Number of CT Examinations according to Age and Sex

Year 0-5 Years Old 6-12 Years Old 13-18 Years Old Boy Girl Total
012 Number 20805 26285 46076 62159 31007 93166
No. per 1000 children 74 T4 114 11.5 6.2 9.0
e Number 20633 27198 45995 62227 31599 93826
No. per 1000 children 7.5 8.0 11.6 11.8 6.5 9.3
014 Number 18247 27937 48370 63489 31065 94554
No. per 1000 children 6.7 8.4 12.7 12.4 6.5 9.6
2015 Number 18608 28212 49182 64559 31443 96002
No. per 1000 children 6.8 8.6 13.6 12.9 6.8 10.0
2016 Number 18836 29650 49984 66115 32355 98470
No. per 1000 children 7.0 9.1 14.5 13.6 7.1 10.5
S Number 18215 32000 50143 67847 32511 100358
No. per 1000 children 7.1 9.8 153 14.4 7.4 11.0
Total Number 115344 171282 289750 386396 189980 576376
No. per 1000 children 7.1 8.6 13.1 12.7 6.7 9.8

eas. The relative number of CT scans in the extremities increased by 83.6% (from 2.3 in 2012
to 4.2 in 2017; p = 0.003); while the relative number of head, neck, chest and abdominal CT
scans remained unchanged (Fig. 3, Table 2). Furthermore, the proportion of head CT scans de-
creased from 43.8% in 2012 to 36.0% in 2017 (p = 0.003); conversely, the proportion of extremi-
ties’ CT scans increased from 25.3% in 2012 to 37.7% in 2017 (p = 0.003) (Fig. 4).

In terms of diagnosis based on the ICD-10 codes, the most common diagnosis was injury,
poisoning and certain other consequences of external causes (55.1%). These were followed
by diagnoses of the diseases of the digestive (7.8%) and respiratory (6.1%) systems (Table 3).
Among the total 576376 CT scans, 136376 (23.7%) scans were prescribed by the department of
emergency medicine.

Among the 544777 children who underwent CT, 518796 children (95.2%) underwent the
imaging only once. The remaining 25981 children (4.8%) underwent CT more than twice; of

https://doi.org/10.3348/jksr.2021.0052 141



cHﬁI-oéIAOFQIT{IFEIXI

National Trends in Pediatric CT Scan _

Fig. 3. Number of CT examinations per 1000 persons from 2012 to 2017 according to anatomical area.
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Table 2. Number of CT Examinations according to Anatomical Area

Year Head Dental Neck Chest  Abdomen Spine Extremity Total
01 Number 40810 2840 2722 5418 14094 3687 23595 93166
No. per 1000 children 39 0.3 0.3 0.5 14 0.4 23 9.0
S Number 39097 2894 2427 5277 13071 3723 27337 93826
No. per 1000 children 3.9 0.3 0.2 0.5 13 0.4 2.7 9.3
014 Number 36444 3037 2175 5877 12669 3441 30911 94554
No. per 1000 children 3.7 0.3 0.2 0.6 13 0.3 31 9.6
T Number 36656 3146 1861 5649 12770 3033 32887 96002
No. per 1000 children 3.8 0.3 0.2 0.6 13 0.3 34 10.0
5016 Number 36202 2965 1795 5786 13901 3096 34725 98470
No. per 1000 children 39 0.3 0.2 0.6 15 0.3 3.7 10.5
. Number 36074 3202 1972 5634 12672 2926 37878 100358
No. per 1000 children 4.0 0.4 0.2 0.6 14 0.3 4.2 11.0
Total Number 225283 18084 12952 33641 79177 19906 187333 576376
No. per 1000 children 38 0.3 0.2 0.6 14 0.3 32 9.8

these, 507 children (0.1%) underwent scan more than 5 times (Table 4).

DISCUSSION

This study investigated the rate and annual trends of CT scan in South Korean pediatric pa-
tients using a nationwide, large cohort database. The use of pediatric CT scan was observed to

have continuously increased from 2012 to 2017. Furthermore, among the anatomical areas

142 jksronline.org



J Korean Soc Radiol 2022;83(1):138-148

EHﬁ‘_FOéIAOFQ|T5;!'E|X|

Fig. 4. Comparison of the proportion of CT scans between different anatomical areas from 2012 to 2017.
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Table 3. Number of CT Examinations according to Diagnosis Based on International Classification of Diseases-10 Codes

Diagnosis Number %
Injury, poisoning and certain other consequences of external causes 317363 55.1
Disease of the digestive system 45161 7.8
Disease of the respiratory system 35335 6.1
Symptomes, signs and abnormal clinical and laboratory findings 33998 59
Congenital malformation, deformation and chromosomal abnormalities 31345 5.4
Disease of the musculoskeletal system and connective tissue 23441 4.1
Neoplasm 19453 3.4
Infectious and parasitic disease 17155 3.0
Disease of the nervous system 13644 2.4
Disease of the circulatory system 11884 2.1
Disease of the genitourinary system 8051 14
Disease of the ear and mastoid process 5562 1.0
Disease of the skin and subcutaneous tissue 3759 0.7
Factors influencing health status and contact with health services 2933 0.5
Disease of the eye and adnexa 2334 0.4
Certain conditions originating in the perinatal period 1372 0.2
Endocrine, nutritional and metabolic disease 1337 0.2
Disease of the blood and blood-forming organs and disorders involving the immune mechanism 1184 0.2
Mental and behavioral disorder 1030 0.2
Pregnancy, childbirth and the puerperium 41 0.0
Total 576376 100.0

scanned, the annual increase in the rate of CT scan was the greatest in case of the extremities.

Pola et al. (22) reported that in case of Italian children, the total number of CT scans in-
creased by 68% from 2004 to 2014; the relative number of scans per 1000 children increased
by 35%, rising from 6.3 in 2004 to 8.5 in 2014. For Taiwanese pediatric patients, the annual

number of CT scans per 1000 children increased from 1.8 in 2000 to 6.1 in 2013 (average annu-
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Table 4. The Number of CT Scans Used according to Sex

No. of CT per 1 Person Boy Girl Total
1 346237 172559 518796
2 15497 6943 22440
3 1673 588 2261
4 558 215 773
5 215 100 315
6 84 38 122
7 32 18 50
8 8 6 14
9

10 0

al increase rate: 10.3%) (3). Pearce et al. (23) evaluated the trends of CT scanning among young
people (under 22 years of age) in Northern England between 1993 and 2002. They found that
the number of CT scan per 1000 children increased from 2.2 in 1993 to 3.5 in 2002, showing a
58% rise. Miglioretti et al. (9) investigated CT use in children aged below 15 years from 1996 to
2010 using 7 US healthcare systems. They reported that the number of CT examinations per
1000 children aged below 5 years ranged between 11 and 20 and that per 1000 children aged
between 5 and 14 years ranged from 10.5 to 27.0. They observed that CT use increased between
1996 and 2005, remained stable between 2005 and 2007, and then began to decline. However,
our cohort showed a 32.9% and 34.0% increase in CT use in children aged 6-12 years and 13-
18 years, respectively; however, no increase was observed in case of children aged 0-5 years.

The most commonly scanned anatomical area in our cohort was the head; this observation
is in accordance with previous studies (9, 22-24). The proportion of head CT in our cohort de-
creased from 43.8% to 35.9% over a six-year period. However, the proportion of extremities’
CT substantially increased from 25.3% to 37.7%. Furthermore, while the relative number of
head CT scans (per 1000 children) did not increase, the relative number of extremities’ CT
scans increased by 84% during the study period. According to the diagnostic data, more than
half the CT scans performed during the study period were due to trauma. Head CT is essential
in pediatric head trauma patients because it allows for an accurate diagnosis and treatment
plan. However, findings from X-ray imaging may be sufficient for the diagnosis and treatment
of most pediatric extremity fractures. Therefore, we believe that CT scan of pediatric extremi-
ties should be reserved for some intra-articular fractures for appropriate surgical planning.

Because the risk of cancer from radiation exposure is higher in female than in men, more
attention should be paid to the increasing use of CT in female (25). Fortunately, our findings
indicated that the number of CT scans in girls was only about half the number in boys. We
believe that this may be due to a higher incidence of trauma in boys than in girls (26).

It has been known that the risk of cancer significantly increases when ionizing radiation
doses are greater than 50 mSv (27); the overall median radiation dose of a single CT scan
ranges from 2 to 31 mSv (5). Pearce et al. (12) reported that children who received an active
bone marrow dose of = 30 mSv from CT scanning were at a 3.2 times greater risk of leuke-
mia, while children who received a brain dose of = 50 mSv were at 2.8 times greater risk of
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brain cancer. In the current study, 4.8% of the patients underwent CT scan more than twice.
Children who had got multiple CT scans faced a potential risk of radiation. Therefore, a fur-
ther study on the necessity of a close follow-up with monitoring for development of cancer
may be needed in such patients.

We suggest the following considerations for decreasing the rate of pediatric CT scan and
the radiation dose. First, physicians should deliberate whether CT scan is undoubtedly nec-
essary for diagnosis or therapy, and should avoid non-essential scan in pediatric patients.
Second, physicians should explain the long-term effects of radiation exposure secondary to
CT scan to the patient’s guardians. Third, physicians should consider alternatives to CT such
as ultrasound and MRI, neither of which use ionizing radiations. Fourth, iterative recon-
struction techniques have the potential to enable CT radiation dose optimization by either
lowering tube current or tube potential (28).

There are some limitations in this study. First, this study only reported the number of pedi-
atric CT scans and analyzed the annual trends (over a six-year period), without estimating the
radiation dose and the associated cancer risk. The radiation dose of CT varies according to
the body size and different scanning protocols. Furthermore, other diagnostic modalities in-
cluding X-ray imaging and bone scan also use ionizing radiations. Therefore, it is difficult to
estimate the radiation doses and the associated cancer risk. Second, this study only focused
on the rate and trends of pediatric CT scanning and could not obtain adult data due to a huge
data volume. Therefore, our result may not be generalizable to adults. Third, diagnoses based
on ICD-10 classification does not always match the indications for CT scans. However, we do
not think this limitation would have significantly changed the results of the study, since it fo-
cused on the rate and annual trends of pediatric CT scans according to age group, sex, and an-
atomical area.

Despite these limitations, our study has a major strength. It used a nationwide population-
based cohort database, which contains information on nearly the entire national population.
Therefore, we believe that our result is representative of the pediatric population who have
undergone CT scans in South Korea.

In conclusion, this retrospective cohort study demonstrated that the use of CT scan in
South Korean children and adolescents continuously increased from 2012 to 2017, with an
annual rate of 4.4%. This study also showed that in terms of the anatomical area scanned,
the annual increase in scanning was the greatest for the extremities; with respect to sex, this
was greater in boys than in girls. Therefore, physicians should be concerned about the in-
creased rate of CT utilization in children and adolescents, and should balance the benefits of

CT scan against the potential harm from its associated radiation exposure.

Author Contributions

Conceptualization, P.M.S., S.K.H.; data curation, K.S.; formal analysis, K.S., S.K.H.; investigation,
K.N.T; methodology, L.K.M., S.K.H.; project administration, P.M.S., S.K.H.; supervision, P.M.S.,
L.K.M.; validation, K.S., S.K.H.; visualization, K.N.T., S.K.H.; writing—original draft, K.N.T., S.K.H.;
and writing—review & editing, all authors.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

https://doi.org/10.3348/jksr.2021.0052 145



National Trends in Pediatric CT Scan C H Ll- Oél )\ol_gl ﬁ;!'il A |
Funding

None
REFERENCES

1. Mettler FA Jr, Bhargavan M, Faulkner K, Gilley DB, Gray JE, Ibbott GS, et al. Radiologic and nuclear medi-
cine studies in the United States and worldwide: frequency, radiation dose, and comparison with other ra-
diation sources--1950-2007. Radiology 2009;253:520-531

2. Brenner DJ, Hall EJ. Computed tomography--an increasing source of radiation exposure. N Engl J Med
2007;357:2277-2284

3. Hsueh YW, Lin YC, Lin CH, Chen HC, Huang ZY, Chai JW, et al. Trends in computed tomography scan uses in
Taiwan from 2000 to 2013. J Chin Med Assoc 2019;82:948-956

4. Griffey RT, Sodickson A. Cumulative radiation exposure and cancer risk estimates in emergency depart-
ment patients undergoing repeat or multiple CT. AJR Am J Roentgenol 2009;192:887-892

5. Smith-Bindman R, Lipson J, Marcus R, Kim KP, Mahesh M, Gould R, et al. Radiation dose associated with
common computed tomography examinations and the associated lifetime attributable risk of cancer. Arch
Intern Med 2009;169:2078-2086

6. Takakuwa KM, Estepa AT, Shofer FS. Knowledge and attitudes of emergency department patients regard-
ing radiation risk of CT: effects of age, sex, race, education, insurance, body mass index, pain, and serious-
ness of illness. AJR Am J Roentgenol 2010;195:1151-1158

7. Preston DL, Kusumi S, Tomonaga M, Izumi S, Ron E, Kuramoto A, et al. Cancer incidence in atomic bomb
survivors. Part lll. Leukemia, lymphoma and multiple myeloma, 1950-1987. Radliat Res 1994;137:S68-S97

8. Preston DL, Ron E, Tokuoka S, Funamoto S, Nishi N, Soda M, et al. Solid cancer incidence in atomic bomb
survivors: 1958-1998. Radiat Res 2007;168:1-64

9. Miglioretti DL, Johnson E, Williams A, Greenlee RT, Weinmann S, Solberg LI, et al. The use of computed to-
mography in pediatrics and the associated radiation exposure and estimated cancer risk. JAMA Pediatr
2013;167:700-707

10. Fazel R, Krumholz HM, Wang Y, Ross JS, Chen J, Ting HH, et al. Exposure to low-dose ionizing radiation
from medical imaging procedures. N Engl J Med 2009;361:849-857

11. Berrington de Gonzélez A, Mahesh M, Kim KP, Bhargavan M, Lewis R, Mettler F, et al. Projected cancer risks
from computed tomographic scans performed in the United States in 2007. Arch Intern Med 2009;169:2071-
2077

12. Pearce MS, Salotti JA, Little MP, McHugh K, Lee C, Kim KP, et al. Radiation exposure from CT scans in child-
hood and subsequent risk of leukaemia and brain tumours: a retrospective cohort study. Lancet 2012;
380:499-505

13. Krille L, Dreger S, Schindel R, Albrecht T, Asmussen M, Barkhausen J, et al. Risk of cancer incidence before
the age of 15 years after exposure to ionising radiation from computed tomography: results from a Ger-
man cohort study. Radiat Environ Biophys 2015;54:1-12

14. Huang WY, Muo CH, Lin CY, Jen YM, Yang MH, Lin JC, et al. Paediatric head CT scan and subsequent risk of
malignancy and benign brain tumour: a nation-wide population-based cohort study. Br J Cancer 2014;
110:2354-2360

15. Mathews JD, Forsythe AV, Brady Z, Butler MW, Goergen SK, Byrnes GB, et al. Cancer risk in 680,000 people
exposed to computed tomography scans in childhood or adolescence: data linkage study of 11 million
Australians. BMJ 2013;346:f2360

16. Meulepas JM, Ronckers CM, Smets AMJB, Nievelstein RAJ, Gradowska P, Lee C, et al. Radiation exposure
from pediatric CT scans and subsequent cancer risk in the Netherlands. J Natl Cancer Inst 2019;111:256-263

17. Meulepas JM, Ronckers CM, Smets AM, Nievelstein RA, Jahnen A, Lee C, et al. Leukemia and brain tumors
among children after radiation exposure from CT scans: design and methodological opportunities of the
Dutch Pediatric CT Study. Eur J Epidemiol 2014;29:293-301

18. Lee YK, Jang S, Jang S, Lee HJ, Park C, Ha YC, et al. Mortality after vertebral fracture in Korea: analysis of the
national claim registry. Osteoporos Int 2012;23:1859-1865

19. Yoon HK, Park C, Jang S, Jang S, Lee YK, Ha YC. Incidence and mortality following hip fracture in Korea. J
Korean Med Sci 2011;26:1087-1092

146 jksronline.org



J Korean Soc Radiol 2022;83(1):138-148

20.

21.

22,

23.

24,

25.

26.

27.

28.

EHﬁ‘_FOéIAOF2|T5;!'E|X|

Lee YK, Kim KC, Ha YC, Koo KH. Utilization of hyaluronate and incidence of septic knee arthritis in adults:
results from the Korean national claim registry. Clin Orthop Surg 2015;7:318-322

KOSIS. Population statistics based on resident registration. Available at. http://kosis.kr/statHtml/statHtml.
do?orgld=101&tblld=DT_1B04006&conn_path=I3. Assessed Aug 13,2021

Pola A, Corbella D, Righini A, Torresin A, Colombo PE, Vismara L, et al. Computed tomography use in a large
Italian region: trend analysis 2004-2014 of emergency and outpatient CT examinations in children and
adults. Eur Radiol 2018;28:2308-2318

Pearce MS, Salotti JA, McHugh K, Metcalf W, Kim KP, Craft AW, et al. CT scans in young people in Northern
England: trends and patterns 1993-2002. Pediatr Radiol 2011;41:832-838

Meulepas JM, Smets AMJB, Nievelstein RAJ, Gradowska P, Verbeke J, Holscher HC, et al. Trends and pat-
terns of computed tomography scan use among children in the Netherlands: 1990-2012. Eur Radiol 2017;27:
2426-2433

Lahham A, ALMasri H, Kameel S. Estimation of female radiation doses and breast cancer risk from chest CT
examinations. Radiat Prot Dosimetry 2018;179:303-309

Kang MS, Kim HS. Characteristics and trends of traumatic injuries in children visiting emergency depart-
ments in South Korea: a retrospective serial cross-sectional study using both nationwide-sample and sin-
gle-institutional data. PLoS One 2019;14:€0220798

Pierce DA, Preston DL. Radiation-related cancer risks at low doses among atomic bomb survivors. Radiat
Res 2000;154:178-186

Padole A, Ali Khawaja RD, Kalra MK, Singh S. CT radiation dose and iterative reconstruction techniques.
AJR Am J Roentgenol 2015;204:W384-W392

https://doi.org/10.3348/jksr.2021.0052 147


http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B04006&conn_path=I3
http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1B04006&conn_path=I3

National Trends in Pediatric CT Scan

148

- <X == =
A0} HABIEHS S| 2UY 3¢ M2 ASE ¢l
LA faA? - BER ML 0| FR - YT

27 £ A7 [T 21 7|8k dlo]eflo] A5 o] g3lo] Fuf 4o} HABRE LY ]
3} A7t A2 BSHLE.

CifA 2 2012192 ) 2017197b4] Sjoll Y Aok AArEESH ol thet 171
HAPZHS] Blo|el S ARSI, 1%, 4, Wk 2 sheka gixlo] i el

o] &30 BAEHITY.

Z1} 184 n|Fk oj&o] 5852752872 thAt o 2 & 576376719] MARslck=2odo] A|gE|Q]
TH100078'F 9.83]). o]=0] 1000HF HAtettHEE Y S5 9.02]0l1A] 11.08] & 23.2% &
713iet, HAakshhEEe] 4= 6-124] 150014 32.9%(1000H T 7.43]0l|A] 9.83] = F7}),
13-18A] 15004 34.0% Z7HtH1000% G 11.435]0l1A] 15.33]2 Z71). o Hatsits
24 o] H|-&-L TH(39.1%), AFAI(32.5%), E-5(13.7%) ©A =2 EHolw]qlch AFA] HAksik=
2o 314 83.6% 2713121 (10007 2.38]00| A 4.28] 2 Z7}) AR AikelchEEo
188 25.3%°04 37.7% 2 Z713iC}.

ZE Aot o] AielaEE g2 2012 F5E 2017A7HA] il 4.4%9] £E= 2540
2 3713t wheba] oJAk= Aot rjol|A] HAtstE g o & QIgt o] St HAM E R

ARk A R msiiE 2 s] ale{sto] A5l 9 2 gsliof ot

N

"
o

i

T

)

'AE et o tehet EEA e Tt g3 9l
ol fstm Abeinfateyet 5t
jksronline.org



