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Abstract
The Korean Society of Nuclear Medicine (KSNM) is celebrating its 60th anniversary in honor of the nuclear medicine 
professionals who have dedicated their efforts towards research, academics, and the more comprehensive clinical applica-
tions and uses of nuclear imaging modalities. Nuclear cardiology in Korea was at its prime time in the 1990s, but its growth 
was interrupted by a long pause. Despite the academic and practical challenges, nuclear cardiology in Korea now meets the 
second leap, attributed to the growth in molecular imaging tailored for many non-coronary diseases and the genuine values 
of nuclear myocardial perfusion imaging. In this review, we describe the trends, achievements, challenges, and perspectives 
of nuclear cardiology throughout the 60-year history of the KSNM.

Keywords Myocardial perfusion imaging · Coronary artery disease · Single-photon emission computed tomography · 
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Introduction

Among the fields of nuclear medicine, nuclear cardiol-
ogy is a field that blossomed relatively late. Despite this, 
myocardial perfusion single-photon emission tomography 
(SPECT) has become a significant part of nuclear medicine 
since the 1990s. In recent years, the capability of nuclear 
cardiology has been expanded in new diseases through the 
quantitative analysis of myocardial blood flow (MBF) by 
positron emission tomography (PET), the development of 
new radiotracers, and molecular imaging in non-coronary 

diseases. In commemoration of the 60th anniversary of the 
Korean Society of Nuclear Medicine (KSNM), we would 
like to describe the process of change and the achievements 
of nuclear cardiology and its future challenges and oppor-
tunities that will allow it to flourish.

Achievements in Nuclear Cardiology

Major Events of Nuclear Cardiology in Korea

Nuclear cardiology began in Korea with the planar first-pass 
angiocardiography through the installation of the first single-
head gamma cameras in 1969 [1]. In the earlier times, the 
majority of radioisotopes used in the medical fields consisted 
of I-131 and Au-198 colloid. Therefore, nuclear cardiology 
radiotracers were used as I-131-labeled forms (e.g., I-131 
macroaggregated albumin, I-131 human serum albumin 
[RIHSA or RISA]) [2]. Such early radionuclides were mostly 
imported from abroad until domestic reactor production 
grew up to a competent level in 1970s [3]. Also, Tc-99 m 
generator had not been available until it was first imported 
in 1979 [4]. Tl-201 myocardial perfusion study was intro-
duced in 1983 [5] and gained popularity as the prevalence 
of ischemia heart disease increased. However, Tl-201 was 
very expensive in the beginning before its domestic pro-
duction became possible around 1986 [1]. In the 1980s and 
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1990s, various stress protocols and myocardial perfusion 
radiotracers were introduced with the exercise stress being 
introduced first, followed by the dipyridamole and adeno-
sine stress protocols. Exercise stress was the most common 
stress testing, while dipyridamole infusion was used only in 
patients who could not exercise [1]. However, the majority 
of stress testing in Korea is currently based on the adenosine 
stress protocol. Tc-99 m methoxyisobutyl isonitrile (MIBI), 
N-13 ammonia, O-15 water, and Rb-82 were first used in 
the 1990s. Tc-99 m tetrofosmin was the last of myocardial 
perfusion tracers that entered clinical use in Korea, being 
introduced in 1999. Tc-99 m MIBI has been more commonly 
used than Tc-99 m tetrofosmin in Korea.

In response to these developments, the first academic 
organization, the Korean Study Group on Nuclear Cardi-
ology (KSNC) was established in 2002 [4] and has since 
evolved into a multidisciplinary organization, now named 
Korean Study Group for Cardiovascular Imaging (KCI) 
under the Korean Society of Cardiology. This new organi-
zation includes radiologists, cardiologists, and nuclear medi-
cine physicians. However, the KSNC remains independent 
of the KCI, holding annual nuclear cardiology seminars and 
symposia under the administration of the KSNM.

The Korean national insurance has covered myocardial 
perfusion SPECT since its inception in the early 1990s. In 
2020, the reimbursement criteria were re-defined for its use 
in preoperative risk assessment: it is covered by the national 
insurance for patients undergoing intermediate-to-high-
risk surgery. Viability testing using F-18 fluorodeoxyglu-
cose (FDG) for the evaluation and post-treatment follow-
up of ischemic heart disease was first reimbursed in 2006. 
Through the several amendments to the national insurance 
coverage of oncologic FDG PET, it is still being covered by 
the national insurance program. In contrast, N-13 ammonia 
PET has not achieved national insurance coverage and was 
officially listed as a non-reimbursable item in 2015.

The major events in the history of nuclear cardiology in 
Korea are summarized in Table 1.

Statistical Data

The use of nuclear cardiology studies increased in the 1990s 
but was followed by a plateau of 10 years in the 2000s. 
Despite the robust principles of myocardial perfusion imag-
ing (MPI), its utilization in Korea declined in clinical fields 
due to multifactorial reasons including clinical preferences, 
incompetencies in nuclear medicine practices, economic 
issues (camera occupation, relatively affordable invasive cor-
onary angiography, etc.), and other competitive modalities. 
However, the number of MPI began to increase in the early 
2010s. Although the increase is modest relative to the 1990s, 
the total number of nuclear cardiology studies reached over 

100,000 in 2019, with the majority (> 80,000) focusing on 
myocardial perfusion SPECT (Fig. 1).

The first abstract presented at the KSNM scientific meet-
ing was entitled “Measurement of cardiac output with RISA” 
by Suh et al. (1967) [6], while the first research paper was 
entitled “A comparative study of the cardiac output measure-
ment with RIHSA and 131I-hippuran” by Lee et al. (1970) 
[7]. Many studies concentrated on CAD in the late 1980s 
to the early 2000s parallel to the introduction of stress test-
ing protocols and myocardial perfusion radiotracers: 78% 
(76/97) of KSNM abstracts investigated CAD until 2005. 
However, taking advantage of molecular imaging develop-
ments, many radiotracers have become clinically available 
and highlighted, leading to an increase in non-CAD studies. 
During the last 15 years, 37% of the KSNM abstracts and 
43% of nuclear cardiology research papers were related to 
non-coronary diseases (Fig. 2). The major academic achieve-
ments of Korean investigators are reviewed in the following 
section.

Academic Achievements

CAD

CAD remains the most investigated disease entity in the his-
tory of nuclear cardiology in Korea. In addition to the earli-
est studies that analyzed planar imaging-based blood pool 
scans, the SPECT imaging technique had already been used 
since the introduction of MPI in Korea [14]. During this 
period, MPI research sought to define and understand vari-
ous imaging findings on tomographic orientation [14–18]. 
In addition, different radiotracers [19] and stress protocols 
[20, 21] were compared, introduced within a relatively short 
period (Table 1). Both perfusion and non-perfusion infor-
mation (e.g., wall motion and volume parameters on gated 
images) were analyzed, which are still considered clinically 
important.

Since the 2000s, Korean investigators have been elevat-
ing their research competencies globally as several studies 
using Tl-201 myocardial perfusion SPECT were published 
in international journals. They found that the more marked 
perfusion defects on Tl-201 myocardial perfusion SPECT 
were associated with increased left ventricular remodeling 
[22] and typical angina [23]. Furthermore, Chun et al. 
[24] found that the size of the perfusion defect may be 
less extensive in the adenosine-5′-triphosphate stress test 
than in the adenosine stress, underestimating the hemody-
namic significance of CAD. In 2009, a multicenter study 
investigating patients from five domestic institutions [25] 
compared the diagnostic performances of standalone myo-
cardial perfusion SPECT and hybrid SPECT/computed 
tomography angiography (CTA) images. They found 
that the latter showed significantly improved diagnostic 

152 Nuclear Medicine and Molecular Imaging (2021) 55:151–161



1 3

accuracy, leading to changes in the diagnosis in 37.5% of 
the cases. Despite being the first multicenter study of the 
history of nuclear cardiology in Korea, it remains as one 
of the leading studies in the era of multimodality imaging. 
Relatively large-scale studies were performed in 2010s 
regarding the treatment decision making in CAD, dem-
onstrating the genuine values of MPI. Accordingly, MPI 
could significantly improve patients’ prognosis as the 
initial test for the evaluation of stable CAD [26] and as 
the guide for revascularization in multivessel CAD [27]. 
Studies in the late 2010s highlighted the prognostic value 
of phase analysis using myocardial perfusion SPECT [28] 
and MBF quantification using cadmium-zinc-telluride 

SPECT camera [29], further expanding the use of myo-
cardial perfusion SPECT in various CAD scenarios.

Myocardial perfusion PET studies were already per-
formed in the mid-1990s. During this period, the radiotrac-
ers available included O-15 water, N-13 ammonia, and even 
Rb-82, which is now widely used in the USA [11]. MBF 
quantification using PET was investigated [13, 30, 31], and 
novel F-18-labeled radiotracers were also tested to overcome 
the shortcomings of the Rb-82 generator [32]. Despite active 
research with state-of-the-art techniques on myocardial per-
fusion PET, its use did not translate to daily clinical practice. 
Although the exact introduction of myocardial perfusion 
PET in clinical practice in Korea is unclear, the first official 

Table 1  Major events in history 
of Korean nuclear cardiology

KSNM Korean Society of Nuclear Medicine; RI(H)SA radioiodinated human serum albumin; MIBI meth-
ylisobutylisonitrile; FDG fluorodeoxyglucose; CZT cadmium-zinc-telluride; MPI myocardial perfusion 
imaging; SPECT single-photon emission computed tomography; PET positron emission tomography
* From the annual KSNM online survey database
** Based on consultation to the import permit issued by the Korean Food and Drug Administration and con-
sultation to the importing company

Events Time

Academic
  First abstract at KSNM (Suh et al. “Measurement of cardiac output with RISA [6]”) 1967
  First research paper (Lee et al. “A comparative study of the cardiac output measurement 

with RIHSA and 131I-hippuran [7]”)
1970

  Korean Study Group on Nuclear Cardiology established 2002 [4]
Equipments

  Gamma cameras 1969 [1]
  First SPECT camera 1980 [4]
  Multi-headed SPECT camera 1991 [4]
  PET cameras 1994 [4]
  CZT SPECT camera 2015

Imaging studies
  Single-pass cardiac study 1971 [4]
  Dynamic heart study 1979 [4]
  Tl-201 MPI 1983 [5]
  Exercise stress MPI 1984 [8]
  Dipyridamole stress MPI 1985 [9]
  Tc-99 m MIBI MPI 1988*
  Adenosine stress MPI 1991 [10]

PET MPI
  Rb-82 1994 [11]
  N-13 ammonia 1997 [12]
  O-15 water 1998 [13]
  Tc-99 m tetrofosmin MPI 1999**

Insurance
  Coverage for FDG viability testing in ischemic heart disease 2006
  N-13 ammonia PET officially listed as a non-reimbursable item 2015
  Coverage for preoperative myocardial perfusion SPECT in intermediate-to-high-risk surger-

ies
2020
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Fig. 1  Trends in nuclear cardiovascular imaging studies in Korea*. 
The total number of studies shows a rapid increase from 1980 to 
2000, followed by a 10-year plateau. Beginning in 2011, an increase 
in the number of studies is seen mainly due to Tl-201 and dual-iso-
tope SPECT. *Data are from the annual KSNM online survey data-

base. KSNM, Korean Society of Nuclear Medicine; MIBI, methyl-
isobutylisonitrile; TF, tetrofosmin; SPECT, single-photon emission 
computed tomography; FDG, fluorodeoxyglucose; PET, positron 
emission tomography; MIBG, metaiodobenzylguanidine; PYP, 
pyrophosphate

Fig. 2  Trends in nuclear cardiology research by Korean investigators 
according to disease entities.* The number of abstracts presented at 
KSNM scientific meetings (a) and the research papers published by 
Korean investigators (b) is presented in 15-year intervals. The ini-
tial rapid increase in nuclear cardiology research mainly focused on 
coronary artery disease until 1990. However, the proportion of stud-
ies on non-coronary diseases has consistently grown, reaching 37% 

of abstracts and 43% in research papers. *Data are based on KSNM 
archive of the Korean Journal of Nuclear Medicine, Springer online 
archive of Nuclear Medicine and Molecular Imaging, online reference 
search with specified keywords (and their combinations) including 
“myocardium,” “heart,” “cardiac,” “nuclear medicine,” and “Korea”, 
and provided references from the authors
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statistics of N-13 ammonia PET studies (research purposes) 
appeared in 2013, and the other PET radiotracers are still 
clinically unavailable. Even N-13 ammonia PET was not 
available for clinical use until it was listed as a non-reim-
bursed item in 2015. This took over 20 years from the first 
installation of cyclotron in 1984 and PET cameras in 1994. 
In terms of cost-effectiveness, myocardial perfusion PET is 
considered to be inferior to oncologic FDG PET which has 
received national insurance coverage since 2006. In addi-
tion, the short half-life and the need for an on-site cyclotron 
(or Rb-82 generator) could not match the widely available 
myocardial perfusion SPECT.

Nevertheless, many fundamental studies on the clinical 
application of myocardial perfusion PET have been con-
ducted by Korean investigators. Choi et al. [33] established 
a compartment model for MBF quantification using N-13 
ammonia PET. Moreover, the mathematical modeling for 
O-15 water PET was developed and improved by Korean 
investigators [34–38] (Fig. 3). These outstanding advances 
have been implemented in clinical and/or research software 
packages as part of the technical standards for myocardial 
perfusion PET image analyses.

Novel F-18-labeled radiotracers were actively developed 
throughout the 2010s. Representatively, the triphenylphos-
phonium cation, a mitochondrial voltage sensor, provided 
a chemical motive to develop a series of myocardial perfu-
sion PET radiotracers [39–45] to overcome the short half-
lives of the currently available PET radiotracers. Regarding 
that the first F-18-labeled radiotracer F-18 flurpiridaz has 
recently shown promising results in phase-III clinical trial 
in the USA [46], the novel radiotracers developed by Korean 
investigators are also expected to help bring myocardial per-
fusion PET into clinics, regardless of the availability of an 
on-site cyclotron. The PET-measured MBF parameters were 

clinically evaluated in the late 2010s. Based on the compari-
sons with diameter stenosis and fractional flow reserve, rela-
tive flow reserve (the ratio of MBF measured in the area of 
interest to that measured in the reference area) was found to 
correlate better with the severity of a focal stenosis [47, 48]. 
A meta-analysis performed by two Korean institutions [49] 
also found that relative flow reserve was the most specific 
MBF parameter for diagnosing significant coronary stenosis, 
while hyperemic MBF was the most sensitive. The inherent 
lack of anatomical information for PET has recently raised 
the need for more lesion-specific MBF measurements. An 
international prospective trial with the participation of three 
Korean institutions is evaluating the value of lesion-specific 
MBF measurement using hybrid imaging [50].

Non‑CAD

Active investigations have not been limited to CAD but have 
also covered many non-coronary cardiovascular disorders. 
Earlier nuclear cardiology imaging modalities included sin-
gle-pass radionuclide cardiac angiography and gated blood 
pool scan. Using single-pass radionuclide cardiac angiog-
raphy, congenital cardiopulmonary shunt was accurately 
detected: preoperative shunt detection rate reached 95.4% 
and postoperative imaging could detect remnant shunts in 
5.1% [1]. For valvular heart diseases, gated blood pool scan 
was used to measure both ventricular volumetric parameters 
[51, 52].

Cardiomyopathies were studied using various nuclear 
imaging modalities. Cardiac sympathetic innervation imag-
ing with I-123 meta-iodobenzylguanidine (MIBG) scintigra-
phy was used to evaluate patients with different cardiomyo-
pathies in 1993 [53]. Prediction of functional improvement 
of dilated cardiomyopathy after medical treatment with 

Fig. 3  Blind source separation 
in O-15 water PET*. Using 
independent component analy-
sis, Lee et al. defined regions 
of interest for cardiac structures 
on O-15 water PET images, 
eliminating the need for arterial 
blood sampling or additional 
radiation exposure from carbon 
monoxide blood volume scan-
ning. Reprinted from Lee et al. 
[36] with permission. *This 
research was originally pub-
lished in JNM. Lee et al. Blind 
separation of cardiac compo-
nents and extraction of input 
function from H215O dynamic 
myocardial PET using inde-
pendent component analysis. J 
Nucl Med. 2001;42:938–43. © 
SNMMI 
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I-123 MIBG scintigraphy [54] preceded the ADMIRE-HF 
trial [55], a large prospective trial in the USA, by 9 years. 
Because of the difficulty of diagnosis and subtyping in clin-
ical practice, Lee et al. [56] evaluated the value of C-11 
Pittsburgh compound B (PiB) to diagnose the light chain 
(AL) subtype of cardiac amyloidosis (Fig. 4). In addition to 
its original purpose of detecting cerebral amyloid deposi-
tion (e.g., Alzheimer’s dementia), C-11 PiB could visualize 
cardiac amyloidosis and differentiate chemotherapy-naïve 
patients from those with previous chemotherapy and nor-
mal controls. This study demonstrated the genuine value of 
Alzheimer’s PET radiotracers in diagnosing cardiac amyloi-
dosis. Now, PET positive findings using these compounds 
are currently considered as one of the imaging criteria for 
diagnosing cardiac amyloidosis [57]. Furthermore, Korean 
investigators also conducted a meta-analysis and proved 
excellent performance of PET imaging in the diagnosis 
of cardiac amyloidosis [58]. Bone scintigraphy is another 
effective nuclear imaging modality in the visualization of 
cardiac amyloidosis caused by transthyretin amyloid (ATTR) 
deposition [59]. A prospective study by KSNM investiga-
tors analyzed 21 patients with systemic amyloidosis, 16 of 
whom having cardiac involvement, and found differential 

intensity of abnormal organ uptake for ATTR vs. AL amyloi-
dosis (ATTR > AL). Also, additional SPECT imaging could 
determine the actual intensity of equivocal cardiac uptake 
on planar imaging in more than half of the patients with car-
diac involvement. Cancer therapeutics-related cardiac dys-
function (CTRCD) is another type of cardiomyopathy gain-
ing clinical relevance. The availability of oncologic FDG 
PET after completion of chemotherapy and/or radiotherapy 
in Korea has allowed researchers to evaluate myocardial 
FDG uptake in the management of CTRCD. Their findings 
revealed that right ventricular FDG uptake was predictive of 
CTRCD after chemotherapy, with or without radiotherapy, 
for breast cancer [60]. In addition, increased myocardial 
FDG uptake was associated with a higher cardiac irradiation 
dose [61]. With the improvements in cancer survival, more 
patients affected by CTRCD will need appropriate diagnostic 
tools. Studies by Korean investigators can shed light on the 
role of nuclear imaging in the management of CTRCD.

The first nuclear medicine research on atherosclerosis 
looked at the therapeutic application of the radioisotope 
Ho-166. In 2003, a Ho-166-coated, beta-emitting balloon 
showed inhibiting effect on porcine coronary stent reste-
nosis [62]. The clinical application of radioactive balloon 

Fig. 4  C-11 PiB PET in cardiac 
amyloidosis. A 75-year-old 
woman with renal amyloidosis 
showing strong myocardial 
uptake on cardiac screening 
with C-11 PiB PET (a, b). The 
myocardial SUV was 11.5, and 
endomyocardial biopsy revealed 
cardiac involvement in light 
chain amyloidosis. In contrast, a 
70-year-old woman with under-
lying multiple myeloma did not 
show significant myocardial 
uptake on C-11 PiB PET (c–d). 
The myocardial SUV was 1.7, 
and endomyocardial biopsy did 
not reveal any evidence of amy-
loidosis involvement on Congo 
red staining. SUV, standardized 
uptake value; PiB, Pittsburgh 
compound B
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was also promising. Local radiation using intravascular 
balloon filled with Re-188 brought significant enlarge-
ment in vessel lumen and external elastic membrane of 
the coronary arteries [63, 64], showing favorable prog-
nosis [65, 66]. Although radioactive balloons and stents 
were extensively tested from the late 1990s to the early 
2000s, evolving generations of drug-eluting stents have 
become the mainstay of percutaneous coronary interven-
tion, limiting the clinical applications of radioactive bal-
loons/stents. Subsequent studies on nuclear imaging have 
concentrated on the atherosclerotic activity of large vessels 
using FDG PET, which is unaffected by the partial-volume 
effect and physiologic myocardial uptake, making it less 
challenging to visualize the small coronary branches. FDG 
uptake of the large vessels (e.g., aorta or carotid arter-
ies) could reflect cardiovascular risks [67–69] and predict 
future coronary calcification [70] and the occurrence of 
ischemic stroke in cancer patients [71]. Recently, serial 
PET scans showed pathophysiological links between ath-
erosclerotic activity, psychological stress, macrophage 
hematopoiesis, and acute myocardial infarction [72]. 
FDG uptake in the spleen, bone marrow, or visceral fat 
was also associated with acute cardiovascular events [73, 
74]. More recent studies utilized F-18 NaF to visualize 
atherosclerotic plaques in the coronary arteries. Positive 
F-18 NaF uptake was associated with adverse plaque char-
acteristics on intravascular ultrasound and optical coher-
ence tomography, including higher plaque burden, positive 
remodeling, higher maximum lipid arc, and more frequent 
microvessels [75]. Interestingly, compared to 1-h image, 
3-h images were superior in terms of target-to-background 
contrast and plaque activity visualization [76]. F-18 NaF 
PET was also used for measuring the calcification activ-
ity of the descending thoracic aorta, showing significant 
associations with cardiovascular risk factors in patients 
with CAD [77]. However, plaque uptake of FDG and F-18 
NaF was prevalent among the carotid arteries with insig-
nificant difference between either culprit or non-culprit 
carotids [78].

The capability of FDG PET to detect cardiovascular 
inflammatory/infectious diseases has also been studied due 
to its ability to visualize active inflammation in acute myo-
cardial infarction [79] and pericarditis [80, 81]. In particu-
lar, the treatment response prediction using FDG PET is 
expected to play an important role in deciding whether surgi-
cal or medical treatment is more appropriate in constrictive 
pericarditis [80]. A new radiotracer, Ga-68 mannosylated 
human serum albumin, has also proved its value in visual-
izing inflammation in pulmonary hypertension [82].

F-18 glycoprotein (GP)-1 is a thrombus imaging radi-
otracer that targets GP IIb/IIIa which is the key factor in 
platelet aggregation [83], first synthesized in 2017. Two 
phase-1 trials on its use for venous thromboembolism and 

acute arterial thrombosis were conducted in Korea [84, 85], 
and the results were promising for both indications, high-
lighting the role of PET imaging in thrombotic diseases 
which had mostly been occupied by CTA. Furthermore, Tc-
99m-labeled nanoparticles that can deliver and visualize 
angiogenic peptides in hindlimb and myocardial ischemia 
models have also shown the application of nuclear medicine 
techniques in treating peripheral artery disease [86–88].

In relation to patient safety, radiation dose reduction is 
another important issue in nuclear cardiology. As such, 
Korea has actively participated in the international col-
laborations led by the International Atomic Energy Agency 
Nuclear Cardiology Protocol Study [89–91]. The data from 
the Asian region indicate that adherence to the best practices 
in patients’ radiation exposure is not satisfactory because of 
the low rate of stress-only imaging and weight-based dosing 
[89]. Therefore, the role of the KSNM in establishing indi-
vidualized protocols and dosing is becoming more important 
as a leading country in the nuclear cardiology of the Asian 
region.

Summary and Perspectives

The introduction of planar first-pass angiocardiography 
studies using single-head gamma cameras in the 1970s 
ushered in nuclear cardiology in Korea. Furthermore, the 
use of MPI initially with Tl-201 was introduced in the 
1980s, later with Tc-99 m-labeled tracers, led to an explo-
sive growth of nuclear medicine in the 1990s. Of note, 
Korean nuclear medicine physicians did not experience 
planar MPI as SPECT cameras were introduced during 
the height of the former’s popularity in the early 1990s. 
Although PET perfusion tracers, such as O-15 water and 
N-13 ammonia, and very rarely Rb-82, have been utilized 
since the beginning of nuclear cardiology in Korea, PET 
MPI has not gained popularity until now. Adenosine infu-
sion is the preferred majority of stress tests in Korea. The 
history of nuclear cardiology tests has had three phases: 
rapid growth in the 1990s, a plateau in the 2000s, and slow 
regrowth in the 2010s.

The application of nuclear cardiology to diseases other 
than CAD has been gaining traction in Korea. Infectious and 
inflammatory diseases, such as infective endocarditis, myo-
carditis, and pericarditis, are common indications of nuclear 
cardiology studies. Meanwhile, cardiomyopathies due to 
infiltrative etiologies are more novel indications of both 
SPECT and PET studies. A similar trend has been observed 
in research activities. Korean investigators are developing 
novel radiotracers for new applications in nuclear cardiol-
ogy. The KSNC is the heart of nuclear cardiology research 
and education in the Korean nuclear medicine community. 
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Nuclear cardiology is expected to attract more research inter-
est from younger Korean nuclear medicine professionals.
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