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Korean Clinical Imaging
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MRI has the advantages of having excellent soft-tissue contrast and providing functional infor-
mation without any harmful ionizing radiation. Although previous technical limitations restrict-
ed the use of chest MR, recent technological advances and expansion of insurance coverage
are increasing the demand for chest MRI. Recognizing the need for guidelines on appropriate
use of chest MRI in Korean clinical settings, the Korean Society of Radiology has composed a
development committee, working committee, and advisory committee to develop Korean
chest MRI justification guidelines. Five key questions were selected and recommendations
have been made with the evidence-based clinical imaging guideline adaptation methodology.
Recommendations are as follows. Chest MRI can be considered in the following circumstances:
for patients with incidentally found anterior mediastinal masses to exclude non-neoplastic
conditions, for pneumoconiosis patients with lung masses to differentiate progressive massive
fibrosis from lung cancer, and when invasion of the chest wall, vertebrae, diaphragm, or major
vessels by malignant pleural mesothelioma or non-small cell lung cancer is suspected. Chest
MRI without contrast enhancement or with minimal dose low-risk contrast media can be con-
sidered for pregnant women with suspected pulmonary embolism. Lastly, chest MRI is recom-
mended for patients with pancoast tumors planned for radical surgery.

Index terms Magnetic Resonance Imaging; Thorax; Guideline; Consensus; Radiology

cHolo

dxboltexl

Received October 29,2020
Revised January 15,2021
Accepted February 1,2021

*Corresponding author

Kwang Nam Jin, MD

Department of Radiology,

Seoul Metropolitan Government-
Seoul National University
Boramae Medical Center,

20 Boramae-ro 5-gil, Dongjak-gu,
Seoul 07061, Korea.

Tel 82-2-870-2548
Fax 82-2-870-3539
E-mail wlsrhkdska@gmail.com

This is an Open Access article
distributed under the terms of
the Creative Commons Attribu-
tion Non-Commercial License
(https://creativecommons.org/
licenses/by-nc/4.0) which permits
unrestricted non-commercial
use, distribution, and reproduc-
tion in any medium, provided the
original work is properly cited.

ORCID iDs

Jiyoung Song

https://
orcid.org/0000-0001-6171-876X
Bo Da Nam

https://
orcid.org/0000-0001-7822-6104
Soon Ho Yoon

https://
orcid.org/0000-0002-3700-0165
Jin Young Yoo

https://
orcid.org/0000-0003-0007-1960
Yeon Joo Jeong

https://
orcid.org/0000-0002-1741-9604
Chang Dong Yeo

https://
orcid.org/0000-0002-4103-7921
Seong Yong Lim

https://
orcid.org/0000-0001-8098-3622
SungYong Lee

https://
orcid.org/0000-0002-8693-5792
Hyun Koo Kim

https://
orcid.org/0000-0001-7604-4729
Byoung Hyuck Kim

https://
orcid.org/0000-0002-6156-0744
Kwang Nam Jin

https://
orcid.org/0000-0001-5494-9113
Hwan Seok Yong

https://
orcid.org/0000-0003-0247-8932

562 Copyrights © 2021 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2020.0185&domain=pdf&date_stamp=2021-05-27

CHetH Aot x| 2021;82(3):562-574

cHﬁ‘_I-oélAOI-QIZFEIXI

B Agho] F4 1ko] Rlo} 7P Hol AR El= G4 7R B XA 2P the oz At
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HUEE 1. 0] BHE HE4E HHo] A= SAtollA] 5 MRI AAk= A&t

HAUEER 2. H T7F EAE JHF 2Rfol|A] o Tt R ATE RS A AT
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HUEE 3. §F TU°] U= SAtollA T 7] 2 oy W F7HE 918 85 MRI AA =
S EoElvd

HUEF 4. YA o7 HHdZ o] o4 =)= YAk oll A F57 MRI HAR= 245

HMER 5. A7 S/ (Horner’s syndrome)2 Eoli= B 5 H|Yh 2xtol|lx ¥7] 2HS

A5 2] HMolls =9 3 = 23 A4 tlojgfHo]Act o] X5 2|7 T Al|ES
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Table 1. Recommendation Matrices of the Existing Guidelines (Key Question 1)

Guidelines (year) Managing Incidental Findings on
Thoracic CT: Mediastinal and
Cardiovascular Findings
A White Paper of the ACR Incidental
Findings Committee (2018)

AGREE Il score 67

Recommendation A purely cystic lesion is most
commonly a thymic cyst. These are
typically well-circumscribed, round
oroval or saccular, and
homogeneous lesions near the
thymic bed. However, if they are
higher density, MRl is superior to CT
in distinguishing cystic versus solid
lesions, identifying cystic or necrotic
components within solid lesions,
and identifying septations or soft
tissue components within cystic
lesions

Grades of Not mentioned (KCIG 4/5)
recommendation

Approaching the Patient with an

Anterior Mediastinal Mass:
A Guide for Radiologists (2014)

4

1) When a cystic mass is suspeted or is

to be investigated, MRl is the most
useful imaging modality, because
MRl is superior to CT in
distinguishing cystic from solid
masses (e.g., thymic cysts from
thymic neoplasms), discerning
cystic/necrotic components within
solid masses, and discerning thymic
hyperplasia from thymic tumors

2) Chemical shift techniques used in

MRI can also be used to differentiate
thymic hyperplasia from thymoma
in adult patients

3) In the case of suspected thymic

cyst, MRI should be performed.
Purely cystic lesions in the anterior
mediastinum with no soft tissue
nodules and no internal septations
on MRI can reliably be diagnosed as
unilocular thymic cysts

Not mentioned (KCIG 4/5)

Approaching the Patient with an
Anterior Mediastinal Mass:
A Guide for Clinicians (2014)

42

1) MRI'is superior to CT in distinguishing
cystic from solid masses, can be
performed without contrast in
patients who cannot receive
intravenous contrast as part of a CT
examination (due to renal failure or
allergy), and can be used to
differentiate thymic hyperplasia
from thymoma through the use of
chemical shift techniques

2) MRI has the advantage of
differentiating thymic hyperplasia
and thymoma with greater accuracy
and lacks ionizing radiation

3) For instance, when a well-
circumscribed, round/oval/
saccular, and homogeneous lesion
near the thymic bed is present on CT,
consideration should be given to
thymic cyst and further evaluation
with MRI performed

Not mentioned (KCIG 4/5)

ACR =American College of Radiology, AGREE = Appraisal of Guidelines for Research and Evaluation, KCIG = Korean Clinical Imaging Guideline
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Table 2. Recommendation Matrices of the Existing Guidelines (Key Question 2)

Guidelines (year) ACR Appropriateness Criteria®-Occupational Lung Diseases (2020)
AGREE Il score 83
Recommendation MRI, though known to be limited in detecting abnormalities in the predominantly air-filled lungs, may have a

role in evaluation of some parenchymal and pleural abnormalities The investigators observed that all of the
lesions detected on CT were identified on the MRI comparison study and MRI interpretations did not
demonstrate false-positive or false-negative findings with respect to the presence of PMF on CT

Grades of recommendation 2

ACR =American College of Radiology, AGREE = Appraisal of Guidelines for Research and Evaluation, PMF = progressive massive fibrosis

Table 3. Recommendation Matrices of the Existing Guidelines (Key Question 3)

Guidelines (year) NCCN Clinical Practice Guidelines ACR Appropriateness Criteria BTS Guideline for the Investigation
in Ocology Malignant Pleural Noninvasive Clinical Staging and Management of Malignant
Mesothelioma (2012) of Primary Lung Cancer (2019) Pleural Mesothelioma (2018)

AGREE Il score 100 83 83

Recommendation  Chest MRI with contrast to evaluate MRI chest without and with IV contrast  In patients where differentiating
possible chest wall, spinal, may be appropriate for noninvasive T stage will change management,
diaphragmatic, or vascular initial clinical staging of consider MRI for the staging of
involvement for malignant pleural non-small-cell lung carcinoma malignant pleural mesothelioma
mesothelioma is appropriate MRI chest without and with IV

contrast may be appropriate for
noninvasive initial clinical staging of
small-cell lung carcinoma

Grades of Category 2A (based upon lower-level  May be appropriate (study quality3)  Grade D (evidence level 3 or 4)

recommendation  evidence, there is uniform NCCN
consensus that the intervention is
appropriate)

ACR = American College of Radiology, AGREE = Appraisal of Guidelines for Research and Evaluation, BTS = British Thoracic Society, NCCN =

National Comprehensive Cancer Network

1 o] A|4(coefficient variation) S AFESIATE WO A7) 2F24-2 59| Y7 A2|5h= 7o
2 HI 0.50sHF7H AR 222), 0.540.8 (RPFA]oIU F7F A2 54 =2), 0.8 ol (57}
AE ER)= Aosileh. 2F ArollA 59 F=rt EAY X ErF e HiEe ALl
ef 7Rl edsle] HE ¢ 2T iy H15ES SsIelth & 789 A7k Aol St

Rom, 7+ HAAE 1~5_°4 A1 1~500] et Fo] Hr= gk 6.7 (EFHAE 1.7), 7 (1.1), 7.7

R AE

Fhol ekl o] Hojshx) e Gafolst xEolet o] Eetel 2% ALgAlRl Rt 313 (o)
AU 5571918, hekslorele), ciehE R A g E kel atslel) ksl ol Auee 7
E3l9in 2 HARGE viaistol HE9MS Fstlct
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Table 4. Recommendation Matrices of the Existing Guidelines (Key Question 4)

Guidelines (year) ACR Appropriateness Criterias
Acute Chest Pain—Suspected

Pulmonary Embolism (2017)

AGREE Il score 83

Recommendation MRA and MR perfusion imaging can
provide a rapid, noninvasive
evaluation of the central and
segmental pulmonary arteries.
MR perfusion imaging has high
sensitivity for PE and is most
useful in combination with MRI
and MRA. Its use is mainly limited
to institutions with particular
interest and expertise in these
methods, and in pregnant
patients, although there is not yet
proof that the use of gadolinium-
containing contrast agents is safe
in pregnancy
MRI without MRA is probably not
indicated in the routine
evaluation of patients with
suspected PE. It may rarely be
useful in patients who have large
central emboli, particularly if
used in conjunction with MRI for
other indications, such as cardiac
morphologic evaluation

Grades of recommendation  Usually not appropriate,

(study quality 3)

2018 ESC Guidelines for the
Management of Cardiovascular
Diseases during Pregnancy (2018)

83

MRI (without gadolinium) should
be considered if echocardiography
is insufficient for a definite
diagnosis. Evidence regarding
gadolinium-based contrastin
pregnancy is controversial and its
use should be avoided if possible,
especially in the first trimester
Currently, the optimal diagnostic
approach for the pregnant patient
with suspected PE is uncertain.
A modified Wells score may be
useful alone or in combination
with D-dimer testing to stratify
women into those needing
imaging, allowing the remainder
to avoid unnecessary radiation
exposure, but this awaits further
study.
If the index of suspicion of DVT
remains high, then compression
ultrasound should be performed,
and if this is abnormal then
anticoagulation is indicated. If
compression ultrasonography is
negative, then further testing is
required and MRI should be
performed. Where PE is
suspected and all other
investigations are normal,
low-dose CT should be
undertaken

Classlla Level C

An Official American Thoracic

Society/Society of Thoracic
Radiology Clinical Practice
Guideline: Evaluation of
Suspected Pulmonary Embolism
In Pregnancy (2011)

100

In the pregnant population,

contrast-enhanced MRPA is
relatively contraindicated due to
the uncertain long-term effects of
gadolinium on the fetus

Not mentioned

ACR =American College of Radiology, AGREE = Appraisal of Guidelines for Research and Evaluation, PE = pulmonary embolism, MRPA = MR pul-

monary angiography
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Table 5. Recommendation Matrices of the Existing Guidelines (Key Question 5)
Guidelines (year) Special Treatment Issues in Non-Small Cell Lung Cancer (2013)
AGREE Il score 67
Recommendation In patients with a pancoast tumor being considered for curative-intent surgical resection, an MRI of the thoracic

inlet and brachial plexus is recommended to characterize possible tumor invasion of vascular structures
or the extradural space

Grades of recommendation Grade 1C

AGREE = Appraisal of Guidelines for Research and Evaluation

AFAE HYHS FH CTE ZYshe 34 3 2F0.7%004] 3] EaE 4= eke). 154
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HAAZ2 A TS AFFEL] o U] Ao 2 matollA] A APY2] 20% H =S XFA]
SHH?29). A7 S (deep vein thrombosis)2t HAHH S-S B Xsh= HUEHANH S
(venous thromboembolism)2] BHYE-2 Al Y4l & A-87] F k0, 14%0151 A Zo]

AE-L 003071702, QA1 Rk P A AEE W] Z71eh pato] glrk(30). Teitt
AFROA] w0 o)A uf 2 Ke) RIEk w2 obx BEe] A erskrha).
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chest pain suspected pulmonary embolism (32) 2 American Thoracic Society2] clinical
practice guideline (33)2} European Society of Cardiology2] 7}o] E2}01(34)S Alelsio] 15
o] ANFHI ZAFES HESI] 48 ARE ZAHSISI JalRolM AR IS 0] SHE
H HAE o] o HH et RS uh HARE s (32-34), 7 XA AL HATE] 12t (lung
scintigraphy), CT= WA =Z0] 9184 wiizol 7Fssh nlsiof 3hrh(32). ATS Harte] 2Jah <
ARl A A o] Al EE 4 B XA AL, sl E ek, 2954 CTE 13T e
UH33) {AM ffal B 2gA] FAR-80] 97 do] Jlene MR HEdxge< ticte s i3
4> ATH32). L2y MRI 2GAI7F EjotollA] £ 4= s FEAIA] 2 1F/dS 7ol FaL Al

o
|

|

3Ystodof gHrh(32). BF 2-&u} A compression ultrasonography)7} 24491 72 71 A
2 CT Exd%E T HAlE 22 E A5} ] o] dol 4 MRIE A aldjshof slthH s

1, &A4=C) (3

S

)-

[BMEE 5] MASHH ZA(Horner’s syndrome)2 H0|= HIM S |t 2EXFof| A
HI| 2EE 23t 2 MRI At MESIR

[A3 5] w2 wiok SalollA] 2x12 HAES 12T A9 BT L A o) F7ke] B Wy
S E0l517] 98§58 MRI AP AASHHALSF A, 2A5F10).

[2HK9]

B 5 Hoke mH Rl Hadsto] Y T2E-S HHE oty B TRTHRS). o) EE A4
HAAF, H25HRY, U2 52 Wstel £o] YA, BE 52 Uehich F2 X4 A}

HE Y FT2ES CTHEO & HolEtk(37). old o|f-&2 HH R T4 AR A4, 24,
A% IS H71e w) MRIE EF7A|TH27). whehA, u%l 5 | ShafollA] 224 A
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The online-only Data Supplement is available with this article at http://dx.doi.org/10.3348/
jksr.2020.0185.
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