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The Asian Society of Cardiovascular Imaging-Practical Tutorial (ASCI-PT) is an educational pro-
gram of the ASCI School, which was founded in 2019. In 2020, ASCI-PT was held from No-
vember 23rd to 25th for the purpose of creating a consensus statement on semi-quantitative
scoring for late gadolinium enhancement (LGE) in patients with ischemic cardiomyopathy. Eigh-
teen panelists from five countries meticulously reviewed the existing guidelines and addressed
seven issues to improve the communication of LGE interpretation and reduce inter-observer
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variability. All panels participated in online or offline sessions to build a consensus on LGE scoring. This summarizes the ASCI-PT 2020
proceedings and provides a consensus statement for conducting semi-quantitative LGE scoring.

Key words Heart - Magnetic resonance image - Late gadolinium enhancement - Consensus -
Asian Society of Cardiovascular Imaging-Practical Tutorial.

INTRODUCTION

The evaluation of myocardial viability is one of the most ven-
erable and essential objectives of cardiac magnetic resonance
(CMR) [1-4]. Several studies have reported that the degree of
myocardial infarction assessed by late gadolinium enhancement
(LGE) is associated with left ventricular functional recovery and
patient outcomes [1,5,6]. Although the clinical efficacy of myo-
cardial viability evaluation using conventional methods [i.e.,
single-photon emission CT (SPECT) and stress echocardiogra-
phy] was questioned by the results of the recent Surgical Treat-
ment for Ischemic Heart Failure (STICH) trial [7], it paradoxi-
cally indicated the requirement for more accurate evaluation of
viability using CMR or cardiac positron emission tomography
[8]. CMR, which is a more accurate tool for evaluating viability
than SPECT and stress echocardiography, is expected to garner
increased research interest and clinical application [8]. The ac-
tual LGE evaluation process with either visual scoring or quan-
tification can be complicated and ambiguous, despite the exis-
tence of well-framed guidelines for LGE evaluation [9-12], The
chief difficulty entails dividing the left ventricular myocardium
into 16 or 17 segments, defining the lesion, and determining
the lesion’s extent [13].

The Asian Society of Cardiovascular Imaging-Practical Tuto-
rial (ASCI-PT) was founded in 2019 as an educational program
of the ASCI School [14]. The ASCI-PT 2019 was conducted suc-
cessfully with 32 participants from 12 countries [14]. However,
conducting the ASCI-PT offline with international attendees
was impossible in 2020 owing to the COVID-19 pandemic. The
ASCI-PT 2020 was planned to reach a consensus on common
and critical issues related to CMR interpretation, and semi-quan-
titative LGE scoring was chosen as the topic. After confirming
that the ASCI-PT 2020 was to be held in Seoul, South Korea,
invitations were sent to Korean ASCI members and ASCI ex-
ecutive committee members abroad. The final list of 18 panel-
ists who agreed to participate is presented in Table 1. From the
beginning, ASCI-PT 2020 was planned in such a way so as to
comply with the social distancing norms established at the time
of the COVID-19 pandemic. Therefore, domestic participants
from South Korea were instructed to freely engage in both on-
line and offline sessions. Moreover, online rather than offline
participation was recommended according to the Korean gov-

ernment’s social distancing policy, as the ASCI-PT 2020 was
held from November 23rd to 25th, 2020. This study aimed to
summarize ASCI-PT 2020 and provide a consensus statement
to clarify the possible pitfalls of performing LGE scoring by ap-
plying the existing CMR guidelines.

CASES, PARTICIPANTS, AND SCHEDULES

For ASCI-PT 2020, 26 CMR cases with ischemic cardiomy-
opathy were collected from 13 hospitals in South Korea, which
were acquired using eight different MRI machines manufac-
tured by three companies. The details of these 26 cases are pre-
sented in Table 2. The images were acquired according to the
protocol actually used by each hospital in order to achieve a
more practical consensus. Using images acquired with various
MRI protocols was deemed more meaningful because each
hospital tends to use different patterns in the clinical setting.
Therefore, we attempted to collect MRI images obtained with
as wide a range of protocols as possible so that our consensus
criteria could be applicable to routine clinical interpretation.

Eighteen experts from five countries participated as panel-
ists. According to the pre-meeting survey, 52.9% of participants
had more than 10 years of CMR experience after board-certifi-
cation. For the purpose of viability evaluation, more than 20
CMR examinations were performed in a month at 47.1% of
the participants’ institutions, and more than 10 CMR examina-
tions were acquired at 23.5% of participants’ institutions. Myo-
cardial viability was evaluated using semi-quantitative methods
by 70.6% of participants (e.g., 25% transmural extent in seg-
ments 1 and 7; >75% extent in segment 5), while 35.3% of par-
ticipants reported using descriptive methods (e.g., viability in
the left anterior descending artery territory, non-viability in the
right coronary artery territory), and 17.6% of participants used
completely quantitative reporting with dedicated software (e.g.,
25% of infarction burden, 10% of peri-infarction burden).

Since the goal of convening the ASCI-PT 2020 was to increase
the interobserver agreement for LGE scoring after achieving
an expert consensus, all participants were required to score 26
cases posted on the website prior to the ASCI-PT 2020 meeting,
LGE scoring was based on the extent of LGE in each of the 17
segments recommended by the American Heart Association
as follows: score 0, 0%; score 1, 1-25%; score 2, 26—50%; score 3,
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Table 1. List of participants

Name Nationality ~ Participation route
1. Jongmin Lee South Korea Online
2. Sang Il Choi South Korea Offline/online
3. Bae Young Lee South Korea Offline/online
4. Whal Lee South Korea Offline/online
5. Dong Hyun Yang South Korea Oftline
6. Sung Mok Kim South Korea Offline
7. Young Jin Kim South Korea Online
8. Chul Hwan Park South Korea Offline
9. Eun-Ju Kang South Korea Offline/online
10. Sung Ho Hwang South Korea Offline/online
11. Cherry Kim South Korea Offline
12. Chan Ho Park South Korea Ofline
13. Min Jae Cha South Korea Offline
14. Hyun Jung Koo South Korea Offline/online
15. Sanjaya Viswamitra India Online
16. Rungroj Krittayaphong ~ Thailand Online
17. Nguyen Ngoc Trang Vietnam Online
18. Kakuya Kitagawa Japan Online

Table 2. Details of 26 cardiac magnetic resonance cases

51-75%; and score 4, 76-100%. All participants scored the ex-
tent of LGE according to the method they had been using so far
without any special guidance. Seventeen of the 18 participants
completed LGE scoring for all segments of 26 cases on the web-
site prior to the consensus meeting.

The detailed schedule of the ASCI-PT 2020 is depicted in
Table 3. All online/offline participants re-implemented LGE
scoring for 26 cases on the website based on the new consen-
sus, which was created after all the online/offline participants
reviewed and approved the consensus. The results of the ASCI
experts’ final scoring for each case can be accessed from the
website (https://www.asci-heart.org:4442/meeting/pro-
gramPT_2020.php).

ISSUES IN LGE SCORING: REVIEW
OF IMAGING GUIDELINES

The interpretation of LGE imaging is a complex and intricate
process. Several well-written comprehensive guidelines are
available for CMR interpretation [9,10]. According to these
guidelines, visual interpretation and semi-quantitative scoring

Online case number Age Sex Vendor Machine Tesla Comment
Case 01 66 M Philips Ingenia CX 3T MI, RCA/LCX territories
Case 02 47 M Siemens Avanto 15T MI, RCA/LCX territories
Case 03 52 M Siemens Vida 3T MI, LAD territory
Case 04 50 F Siemens Vida 3T MI, LAD/LCX territories
Case 05 49 M GE Architect 3T MI, LCX territory
Case 06 58 M GE Architect 3T MI, LAD territory
Case 07 57 M GE Discovery750 3T MI, LAD territory
Case 08 65 M GE Discovery750 3T ML LAD territory
Case 09 59 M Siemens Skyra 3T MI, RCA territory
Case 10 61 F Siemens Skyra 3T MI, RCA territory
Case 11 72 M Philips Ingenia 3T MI, RCA territories
Case 12 86 M Philips Ingenia 3T MI, LAD/LCX territories
Case 13 71 M Siemens Avanto 1.5T MI, LAD territory
Case 14 60 M Siemens Avanto 1.5T MI, LCX territory
Case 15 57 M Siemens Skyra 3T ML, RCA territory
Case 16 50 M Siemens Skyra 3T MI, RCA/LAD/LCX territories
Case 17 55 M Siemens Prisma-fit 3T MI, RCA territory
Case 18 44 M Siemens Prisma-fit 3T MI, RCA/LAD/LCX territories
Case 19 53 M Siemens Skyra 3T MI, RCA territory
Case 20 48 M Siemens Skyra 3T MI, LAD territory
Case 21 50 M Siemens Skyra 3T MI, LAD territory
Case 22 52 M Siemens Skyra 3T ML, LCX territory
Case 23 35 M Siemens Vida 3T MI, RCA/LAD territories
Case 24 64 M Siemens Vida 3T MI, LAD territory
Case 25 56 F Siemens Vida 3T MI, LAD territory
Case 26 52 M Siemens Vida 3T MI, LAD territory

MI: myocardial infarction, RCA: right coronary artery, LAD: left anterior descending artery, LCX: left circumflex artery

28 Cardiovasc Imaging Asia 2021;5(2):26-36
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i November 23 (Monday) November 24 (Tuesday) November 25 (Wednesday)
ime
pre-drafting and case review ASCI-PT wrap-up
Introduction and motivation
09:00-09:30 . o
(Dong Hyun Yang) Case review and discussion
Guideline review: LGE scoring (offline participants)
09:30-10:00
(Chul Hwan Park)
Previ literatu iew: LGE i
10:00-10:30 revious éra fereview scoring ) . ) Consensus draft finalization
(Cherry Kim) Consensus draft review and discussion . ..
) o (offline participants)
10:30-11:00 Pre-meeting score review and (offline participants)
’ ’ key questions (Dong Hyun Yang)
11:00-11:30 Break
———————— 1 Consensus draft review and discussion - - -
11:30-12:00 . . Online meeting with ASCI experts
——————— (offline participants) .
12:00-12:30 - consensus statement review
12:30-13:00 (all participants)
————  Lunch
13:00-13:30 Break
13:30-14:00 Onli ti ith ASCI t
—————————— Consensus draft review and discussion Hine mee .1ng " .exp < S .
14:00-14:30 . L - confirmation of the semi-quantitative LGE
———————— (offline participants) .
14:30-15:00 score for CMR cases (all participants)
15:00-15:30
15:30-16:00
e we— . . . Case review (quantification with CMR 42)
16:00-16:30 | Case review and discussion . . .
—_— . o - introduction and demonstration
16:30-17:00 (offline participants) ) .
—_——— (offline participants)
17:00-17:30
17:30-18:00

CMR: cardiac magnetic resonance, LGE: late gadolinium enhancement, ASCI-PT: Asian Society of Cardiovascular Imaging-Practical Tutorial

constitute the various steps including determining the presence
of LGE, describing the location of LGE, evaluating the extent of
LGE, and semi-quantitative scoring. However, various arbi-
trary points need further clarifications and consensus. We have
carefully reviewed the previous guidelines for LGE interpreta-
tion and addressed seven issues to improve communication
and reduce inter-observer variability in the interpretation of
LGE.

Issues of myocardial segmentation (issues 1-5)

Issue 1. how to define the three slices of left ventricle
myocardium as apical, mid, or basal

Currently, left ventricle (LV) evaluation is based on 17 stan-
dardized myocardial segments according to a method reported
in 2002 [15]. According to this standard LV segmentation no-
menclature, the LV is divided into three circular short-axis slices
that are ideally equal to the long axis of the heart. However, pap-
illary muscles could be used as intra-cardiac landmarks of the
mid-cavity in echocardiography, because it is not feasible to ob-
tain short-axis images that can be cross referenced with long-axis
images [15]. Papillary muscles should be used for slice selection
to ensure consistency between the respective echocardiogra-

phy and CMR interpretations. However, CMR could facilitate
more accurate equal interval divisions by using the short-axis
and long-axis images simultaneously (Table 4). In 2018, Selva-
durai et al. [13] recommended that the LV should be divided
equally on the LGE images, using long-axis images for more ob-
jective and reproducible segmentation.

Issue 2. how to define the most basal short-axis image
on the basal LV slice

The basal segment of the LV terminates by extending into the
mitral annulus, and the LV outflow tract is usually visualized on
the basal slices of the LV simultaneously. The standard LV seg-
mentation nomenclature recommends selection of basal slices
from the base of the heart, and only slices containing myocar-
dium through all 360° should be selected on echocardiography
[15]. However, the basal myocardium, which is displayed with
the LV outflow tract on short-axis images, could be regarded as
the LV myocardium on CMR, and could provide more accu-
rate information on myocardial mass and infarction (Table 5).

Issue 3. how to define the segment 17
The 17th or apex segment is defined as the area of the myo-

cardium beyond the end of the LV [15]. However, the guideline
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Table 4. Issue 1. how to define the 3 slices of LV myocardium as apical, mid, or basal: possible options based on the guidelines

Method  The LV is divided into 3 equal slices
Apical
I
Pros Equal length of apical-mid-basal slices
Cons Needs longitudinal images with cross-reference function

Papillary muscles are used as landmarks of the mid LV

Does not need longitudinal images; possible with short-axis
images alone
Uneven length of apical-mid-basal slices

LV: left ventricle

Table 5. Issue 2. how to define the most basal short-axis image on the basal LV slice: possible options based on the guidelines

Method ~ Most basal slice: last slice containing myocardium in all 360°
Pros Selection of the most basal slice is more robust
Cons Cannot evaluate part of the LV myocardium

Most basal slice: most basal slice containing myocardium
without partial volume artifacts

Can evaluate the whole LV myocardium
Partial volume artifact could mimic infarction

LV: left ventricle, RV: right ventricle, LVOT: LV outflow tract
provides two different schemes for the apex segment (Table 6).

Issue 4. how to define the most apical short-axis image
of the apical LV slice

The apical slice includes the distal third of the LV myocardi-
um from its border with the mid-cavity to the end of the left
ventricular cavity. The most apical short-axis images could
change depending on the definition of the apex (segment 17).

Issue 5. how to define the segments in short-axis images
According to the standard LV segmentation nomenclature,
the basal and mid slices are divided into 6 segments and the
apical segment is divided into 4 segments, which adds up to 17
segments when counting the apex segment [15]. This original
study recommended two principles for slice segmentation. First,
the LV septum should be defined using two right ventricle (RV)
insertion points. Second, the basal and mid LV should be divid-
ed into 6 segments with equal angles of 60°. The apical segment
should be divided into 4 segments with equal angles of 90°.

30 cCardiovasc Imaging Asia 2021;5(2):26-36

Table 6. Issue 3. how to define the segment 17: possible options
based on the guidelines

Method
Segment 17:

The apex segment shares

a perpendicular border with
the apical slice, similar to those
of the mid and basal slices

Segment 17:
The apex segment is wedge-
shaped on the long-axis view

However, these two principles may come into conflict with each
other if the septum between the two RV insertion points does
not have a central angle of 120° (basal and mid LV) or 90° (api-



cal LV). In contrast, one RV insertion point could be used as a
landmark, and slices could be divided into equiangular seg-
ments. However, in this case, the LV septum is not defined ac-
curately, which could result in misalignment. Furthermore, it is
not clear which RV insertion point should be used as a landmark
(Table 7). In 2018, Selvadurai et al. [13] recommended the use of
both RV insertion points to define the two major axes as this
provides more accurate alignment of the LV septum without
equiangular segmentation.

Issue of LGE definition (issue 6)

Issue 6. how to define the presence of LGE

The earlier guidelines recommended that LGE could be de-
termined to be present if the signal intensity of the lesion is as
bright as the LV blood pool [12,16]. However, the updated 2020
Society for Cardiovascular Magnetic Resonance guidelines
recommend that LGE can be determined to be present if the
signal intensity of the lesion is visibly brighter than that of the
‘nulled’ myocardium [9].

Chul Hwan Park, et al cv I A

Issue of LGE scoring (issue 7)

Issue 7. how to perform semi-quantitative scoring of LGE
The earlier guidelines recommended a scoring system for
LGE using a five-point scale based on the average transmural
extent [9,12,16]. However, there are two drawbacks to this state-
ment, both of which deal with semi-quantitative LGE scoring.
The first is the meaning of the term “the average transmural ex-
tent” The average transmural extent of the infarction (or hyper-
enhanced myocardium) can be confused with the transmurali-
ty of infarction or transmural extent of infarction. The average
transmural extent was originally evaluated as the percentage of
the hyper-enhanced area [1,17]. This concept of the average
transmural extent of infarction could represent the burden of
myocardial infarction in each segment. Historically, Kim et al.
[1,17] reported that the average extent of myocardial infarction
evaluated by delayed enhancement could predict the recovery
of the infarcted myocardium after re-perfusion. Therefore, the
aforementioned guidelines recommended a 5-point scoring
based on the average transmural extent of infarction, which is

Table 7. Issue 5. how to define the segments in short-axis images: possible options based on the guidelines

Method  Each LV slice is divided into 6 (mid, basal slices) or Each LV slice is divided into 6 (mid, basal slices) or
4 (apical slice) equiangular segments with the anterior 4 (apical slice) equiangular segments with the posterior
RV insertion points as landmarks RV insertion points as landmarks
@)
Pros Equiangular segments Equiangular segments
Cons The septum is not defined accurately The septum is not defined accurately
Method  The septum is defined by using both RV insertion points, The septum is defined using both RV insertion points,
which define 2 major axes; the third axis divides the septum  which define 2 major axes; the septum is divided equally,
equally and the remaining area is divided into 4 equiangular segments
O
O‘
Pros The septum is defined accurately The septum is defined accurately
Cons Non equiangular segments Non equiangular segments

RV: right ventricle, LV: left ventricle

www.e-cvia.org 31
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not based on transmurality or the transmural extent of infarc-
tion [9,12,16]. In contrast, transmurality entails a one-dimen-
sional (1D) approach that represents the severity of the trans-
mural propagation of infarction, according to the wave-front
phenomenon of infarction [18]. The terminology used to refer
to the transmural extent of infarction tends to include trans-
murality (1D concept) rather than average transmural extent
of infarction [two-dimensional (2D concept)]; however, the
meaning of “transmural extent of infarction” seems to be used
ambiguously [18-20].

Second, the 5-point scoring system was initially developed
based on analysis of each slice in the LGE image, which was a
true 2D approach. Initially, the LV was divided into 72 segments
(6 slices; 12 segments per slice), and each segment consisted of
only one slice of the LGE image. Therefore, this planimetric es-
timation of the hyper-enhanced myocardium is wholly 2D, and
visual estimation seems to be feasible (Table 8). However, in the
standardized 17-segment era, the LV should be divided into 17

segments from 3 slices. CMR usually provides 8-10 slices for the
whole LV, so each apical-mid-basal slice of the LV consists of 2
or 3 slices of LGE images. In this situation, each segment should
be evaluated by 2 or 3 image slices, and the planimetric estima-
tion (LGE myocardium/whole myocardium) of infarction in
each segment is accompanied by 3-dimensional issues, which
cannot be easily assessed visually (Table 9).

On the contrary, transmurality or the transmural extent of
infarction can be evaluated more easily through visual assess-
ment, compared to average extent of infarction. However, in the
17-segment era, using a scoring system with a non—averaged 1D
concept of transmurality or transmural extent of infarction is
accompanied by the risk of overestimating localized infarction
and creating a less representative nature of the infarct burden.

During the ASCI-PT 2020, participants attempted to arrive
at an expert consensus on these 7 practical issues to clarify the
arbitrary points of LGE interpretation, based on the previous

Table 8. Original concepts of the average transmural extent of hyper-enhanced myocardium

Terminology

Definition

Percentage of hyper-enhanced area

Average transmural extent of infarction

=100xhyper-enhanced area+(hyper-enhanced area+non-enhanced area) in each segment

(Seventy-two segments: 6 slices, 12 segments per slice)

(A: hyper-enhanced area, B: non-enhanced area)

Semi-quantitative scoring Score of 0: no hyperenhancement

(grading on the 5-point scale)

Score of 1: hyperenhancement of 1 to 25 percent of the tissue in each segment

Score of 2: hyperenhancement of 26 to 50 percent of tissue

Score of 3: hyperenhancement of 51 to 75 percent of tissue

Score of 4: hyperenhancement of 76 to 100 percent of tissue

Table 9. Application of the average transmural extent of infarction to 17 standardized LV segments

Method

Mid

/*\ Apical
@

LGE image.

In this representative LGE image, the basal slice of the LV consists of 3 slices of LGE short-axis images.
Segment 3-the inferoseptal segment shows localized subendocardial LGE. The average transmural extent
of myocardial hyper-enhancement should be estimated as 100 (sum of the LGE area in segment 3/whole
myocardial area in segment 3). This estimation is a 3-dimensional volumetric approach of 100X (volume
of LGE in segment 3/whole myocardial volume in segment 3), considering the slice thickness of each

LV: left ventricle, LGE: late gadolinium enhancement
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guidelines and their experience.

CONSENSUS STATEMENT FROM
THE ASCI-PT 2020 FOR LGE SCORING

All panels participated in an online or oftline session to achieve
consensus for LGE scoring. Before participating in the consen-
sus session, LGE scoring was performed individually through a
web-based system, and then again after obtaining the consen-
sus. All cases used in the ASCI-PT 2020 can be viewed on the
web page (https://www.asci-heart.org:4442/meeting/pro-
gramPT_2020.php). A reader of this article can perform LGE
scoring on their own and compare their results with the panel-
ists’ most frequent score. The consensus statement achieved by
the panelists of the ASCI-PT 2020 is as follows.

Definition of the apical, mid, and basal slices of the LV
myocardium

The LV is divided into 3 equal slices along the long axis of the
heart: apical, mid, and basal (Fig. 1).

Fig. 1. Asian Society of Cardiovascular Imaging-Practical Tutorial
consensus on the definition of the apical, mid, and basal slices of
the left ventricle myocardium.

Chul Hwan Park, et al cv I A

The papillary muscle can be used as an anatomical landmark
for the mid-cavity if the short-axis images do not include the
entire volume of the LV or there is no long-axis image for ref-
erence.

The most basal short-axis image of the LV basal slice
An image slice containing myocardium in all degrees, except
for the left ventricular outflow tract, should be selected (Fig. 2).

Definition of segment 17

Segment 17 is defined as the LV apex containing only myo-
cardium, and not the LV chamber. The apical slice (segments
13, 14, 15, and 16) and segment 17 should be divided by planes
parallel to the short-axis slice image (Fig. 3).

The most apical short-axis image of the LV apical slice
The most apical image slice containing the LV chamber in all
360° should be selected (Fig. 4).

Fig. 3. Asian Society of Cardiovascular Imaging-Practical Tutorial
consensus on the definition of segment 17.

Fig. 2. Asian Society of Cardiovascular Imaging-Practical Tutorial consensus on the most basal short-axis image of the LV basal slice. Among
these 3 short axis images (A, B, and C), (A) is recommended as the most basal short-axis image of the LV basal slice (arrow). LV: left ventricle.
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Definition of segments on short-axis images For the basal and mid slices, the septal and lateral walls are fur-
Both anterior and posterior RV insertion points should be  ther divided using equal angles. Therefore, the angles of each
used to define the interventricular septum and two major axes. ~ myocardial segment cannot be equal (Fig. 5).

Fig. 4. Asian Society of Cardiovascular Imaging-Practical Tutorial consensus on the most apical short-axis image of the LV apical slice.
Among these 3 images (A, B, and C), (B) is recommended as the most apical short-axis image of the LV apical slice (arrow). LV: left ventricle.

Fig. 5. Asian Society of Cardiovascular Imaging-Practical Tutorial consensus on the definition of segments on short-axis images. A: Segments
1-6. B: Segments 7-12. C: Segments 13-16.

Fig. 6. Asian Society of Cardiovascular Imaging-Practical Tutorial consensus on the semi-quantitative scoring of LGE. The mid-LV consists
of 3 slices of LGE short-axis images (A, B, and C) of a 66-year-old man with myocardial infarction. The average transmural extent of the hy-
per-enhanced myocardium should be estimated as 100%(sum of the LGE area in each segment/whole myocardial area in each segment)
using these 3 slices of the LGE short-axis image. For example, segment 9—the inferoseptal segment of the mid-LV—depicts localized sub-
endocardial LGE (arrows) near segment 10. The transmurality of hyper enhanced-myocardium in segment 9 seems to be approximately
50%. However, the average transmural extent of the hyper-enhanced myocardium is less than 25%, and the semi-quantitative score of hy-
per-enhanced myocardium in segment 9 was 1 after consensus. LV: left ventricle, LGE: late gadolinium enhancement.
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Definition of the delayed enhancing lesion

The delayed enhancing lesion is defined as an area that is
visibly brighter compared to the ‘nulled’ myocardium in isch-
emic cardiomyopathy.

Definition of delayed enhancing lesion extent
in a myocardial segment (scoring)

The extent of LGE in a myocardial segment can be estimated
as the planimetric extent of the lesion within each segment us-
ing a five-point scale (score 0, 0%; score 1, 1-25%; score 2, 26—
50%; score 3, 51-75%; score 4, 76—=100%).

It is noteworthy that the planimetric extent in this scoring
system differs from the ‘maximum transmurality’ concept, which
might reflect the transmural severity of myocardial infarction.

If a segment consists of multiple short-axial slices, the aver-
age transmural extent can be estimated using the three-dimen-
sional volumetric concept (i.e., sum of LGE area in each slice/
whole segmental myocardial volume) (Fig. 6).

LIMITATIONS AND PERSPECTIVES

The following points should be accounted for while applying
this consensus statement. First, this consensus intended to ap-
ply the previously published guidelines [9,10,15,16] to actual
LGE analysis, especially for semi-quantitative scoring. Although
the consensus was drawn through a serious and careful discus-
sion among imaging experts from the ASCI-PT panel, some
decisions have no concrete scientific evidence based on experi-
mental or prognostic studies. Second, a “CMR consumer” (e.g.,
a cardiologist with echocardiography as a subspecialty or a car-
diac surgeon) was not included in the consensus panel. This
consensus may differ from these specialists’ concept of myo-
cardial segmentation; hence, caution must be exercised while
applying this consensus to generate CMR reports or research
results. However, this consensus statement may be helpful in
preventing misunderstanding when communicating with the
CMR consumer. Third, due to the COVID-19 pandemic, all of-
fline readers were Koreans, which could have been a cause of
bias. Forth, this consensus document was developed for the semi-
quantitative analysis of conventional LGE images in patients
with ischemic cardiomyopathy. Special conditions such as an-
eurysmal dilatation or non-ischemic cardiomyopathy could
hamper the application of this consensus document. Despite
these limitations, we believe that this statement will improve the
interpretation consistency of CMR among clinicians.
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