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PURPOSE

To evaluate the feasibility of abbreviated liver magnetic resonance imaging (AMRI) with a sec-
ond-shot arterial phase (SSAP) image for the viability of treated hepatocellular carcinoma (HCC)
after non-radiation locoregional therapy (LRT).

METHODS

We retrospectively enrolled patients with non-radiation LRT for HCC who underwent the modified
gadoxetic acid-enhanced liver MRI protocol, which includes routine dynamic and SSAP imaging
after the first and second injection of gadoxetic acid, respectively (6 mL and 4 mL, respectively),
and an available reference standard for tumor viability in the treated HCC between March 2021 and
February 2022. Two radiologists independently reviewed the full-protocol MRI (FP-MRI) and AMRI
with SSAP. For the FP-MRI, observations were assigned using the Liver Imaging Reporting and Data
System treatment response (LR-TR) algorithm v.2024. In the AMRI with SSAP, the observations were
assigned using the abbreviated LR-TR category according to the arterial mass-like enhancement in
SSAP. Ancillary features, such as diffusion restriction and T2-weighted mild-to-moderate hyperin-
tensity, were also optionally used.

RESULTS

Of the 95 patients (70 men and 25 women; mean age, 68.7 years), 42 (44.2%) had viable lesions and
53 (55.8%) had non-viable lesions. The scan time of the simulated AMRI was significantly shorter
than the FP-MRI (7.6+0.49 and 23.6+0.50 min, respectively; p<0.001). For evaluating the viability
of treated HCC, there were no significant differences in the sensitivity and specificity between the
FP-MRI and AMRI with SSAP (sensitivity, 85.7% vs. 80.1%, P = 0.500; specificity, 96.2% vs. 96.2%,
P =1.000).

CONCLUSION

The abbreviated LR-TR score in AMRI with SSAP showed non-inferior diagnostic performance to FP-
MRl in terms of evaluating the viability for the treated HCC, which may be helpful in clinical practice
alongside a decreased scan time.

CLINICAL SIGNIFICANCE
Abbreviated liver MRI with SSAP may be helpful for evaluating the viability of treated HCC in prac-
tice, while also providing a decreased scan time.
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epatocellular carcinoma (HCC) is the
H fourth leading cause of cancer-related

deaths and the sixth most common
cancer in the world.' Dynamic contrast-en-
hanced computed tomography (CT) and
magnetic resonance imaging (MRI) are im-
aging modalities broadly used to assess the
response of HCC to locoregional therapy
(LRT). Because of the significant correlation
between treatment response and patient
prognosis, the precise and reliable evalua-
tion of treatment response using imaging
tests is crucial.?

The Liver Imaging Reporting and Data
System (LI-RADS) introduced a treatment
response algorithm, wherein, after LRT, the
standardized approach can be applied to
evaluate the treatment response using con-
trast-enhanced CT or MRI.2 Unlike the mod-
ified response evaluation criteria for solid
tumors, per-lesion treatment response is
assessed using the LI-RADS treatment re-
sponse (LR-TR) algorithm. Treated lesions can
be categorized into three LR-TR categories,
namely viable, non-viable, and equivocal.*
In 2024, a revised version of the LR-TR algo-
rithm, divided into categories for post-radia-
tion therapy and non-radiation LRT groups,
was released. The LI-RADS non-radiation TR
algorithm v.2024 adopts a single major fea-
ture, “mass-like enhancement (any degree,
any phase)” for assessing viability of treated
HCC on CT or MRI. Additionally, for a treated
lesion with uncertain mass-like enhance-
ment, two MRI-based ancillary features, such
as “diffusion restriction (any degree)” or “mild
to moderate T2 hyperintensity’, can option-
ally be used to upgrade from LR-TR equivocal
to LR-TR viable.®

Gadoxetic acid (Primovist; Bayer Pharma,
Berlin, Germany) is a hepatocyte-specific
contrast agent in liver MRI, used to identi-
fy and characterize various hepatic lesions
because it provides the additional benefit

* The abbreviated Liver Imaging Reporting
and Data System treatment response score
in abbreviated liver magnetic resonance
imaging (AMRI) with second-shot arterial
phase (SSAP) showed non-inferior diagnos-
tic performance compared with full-proto-
col MRI (FP-MRI) in evaluating the viability
for the treatment of hepatocellular carci-
noma.

* The scan time of the AMRI can be signifi-
cantly shorter compared with FP-MRI.

* The mean motion score of the original AP
was significantly higher than that of the
three SSAPs.

of delayed hepatobiliary phase (HBP) im-
aging.® Although gadoxetic acid liver MRI
provides the aforementioned advantage,
arterial phase (AP) images are more fre-
quently degraded than those of other gad-
olinium-based contrast agents because of
contrast-related transient severe motion
(TSM).? To date, various strategies, such as
advanced motion-insensitive MRI sequences,
modifications to the injection protocol, and
multiple APs, have been reported.'"” Several
studies reported the usefulness of second-
shot arterial phase (SSAP) images in gadox-
etic acid-enhanced liver MRL.'”"® Park et al."”
reported that SSAP images showed signifi-
cantly fewer motion artifacts compared with
the original AP images.

Several studies on SSAP have demon-
strated the potential of abbreviated liver
MRI (AMRI) with preserved diagnostic per-
formance, compared with full-protocol MRI
(FP-MRI). For evaluating hepatic metastasis,
AMRI had a significantly shorter acquisition
time compared to FP-MRI, while maintaining
image quality, diagnostic performance, and
visual vascularity.’ To assess HCC using AMRI
with SSAP, the modified LI-RADS category
incorporating HBP hypointensity as a major
feature demonstrated a high concordance
rate (97.4%) with the standard LI-RADS cate-
gory. In addition, the recall rate was reduced
not only in the surveillance but also diagno-
sis of HCC with AMRI using the SSAP proto-
col.”

Although several studies have investigat-
ed SSAP'7'® further validation is required to
establish the usefulness of the SSAP proto-
col in evaluating the viability of HCC after
LRT. Therefore, we investigated the efficacy

of AMRI with SSAP in determining the LR-
TR category in patients with HCC following
non-radiation LRT.

Methods

This retrospective study was approved by
the Ethics Committee: Institutional Review
Board of Pusan National University Hospital
(approval number: 22504-018-150; approval
date: May 9, 2025). Due to the retrospective
nature of the study, the requirement for in-
formed consent was waived.

Patients

Atour institution, liver MRl was performed
between March 2021 and February 2022 us-
ing a modified injection protocol that includ-
ed routine dynamic and SSAP imaging after
the first (6 mL) and second (4 mL) injections,
respectively. The excellence of the modified
injection protocol has been reported in pre-
vious studies.'”"®

We used our institute’s electronic data-
base to identify eligible patients. The inclu-
sion criteria were as follows: 1) patients with
non-radiation LRT for HCC who underwent
the modified liver MRI protocol, and 2) an
available reference standard for tumor via-
bility in the treated observation. Before LRT,
the diagnosis of HCC was made using the ref-
erence standard defined by LI-RADS v.20183
or pathologic results. The exclusion criteria
included: 1) misregistration of subtraction
images and 2) diffuse infiltrative HCC. For
patients with multiple lesions, the largest
targeted lesion per patient was selected for
analysis. A flow diagram of our study is pro-
vided in Figure 1.

and February 2022

Patients who underwent gadoxetic acid —enhanced MRI with modified
injection after locoragzional therapy for HCC (n= 132) between March 2021

Poor image quality due to misregistration of subtraction
image (n=2)

No available reference standard to assess tumor viability
(n=33)

Diffuse infiltrative HCC (n=2)

95 Patients who had treated observations and
their available reference standards (95
observations, one largest target for one patient)

Study population for
analysis (n = 95)

Viable (a=42)

Nonviable (n=33)

Figure 1. Flow diagram of the study. HCC, hepatocellular carcinoma.
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Reference standard

Reference standards for viable tumors in
the treated observations were as follows: 1)
pathological confirmation (interval between
MRI and operation <4 weeks) or 2) tumor
staining in transcatheter arterial chemoem-
bolization. Digital subtraction angiography
(DSA) images were reviewed to evaluate the
tumor staining. Non-viable tumors were con-
sidered based on the following: 1) pathologic
confirmation (total necrosis) or 2) stability or
a decrease in the size of the targeted lesion
on follow-up images (at least a 6-month in-
terval from MRI) with no evidence of treat-
ment.

Magnetic resonance imaging techniques

All eligible patients had MRI examina-
tions using a 3.0 T MR scanner (Magne-
tom Skyra; Siemens Healthineers, Erlagen,
Germany) with a 32-element spine matrix
coil and a 30-element body matrix coil.
Non-contrast-enhanced sequences, such as
T1-weighted dual-gradient echo in/out-of-
phase sequences, T2-weighted breath-hold
half-Fourier acquisition single shot turbo
spin echo images, T2-weighted respirato-
ry-triggered single shot images, and diffu-
sion-weighted echo planarimages with three
b-values (0, 500, and 1,000 s/mm?). For liver
MRI, all patients received 10 mL of gadoxetic
acid (Primovist; Bayer Schering Pharma) at a
rate of 1 mL/s. Routine AP images (15-20 sec-
onds after gadoxetic acid injection), portal
venous (60-90 seconds after gadoxetic acid
injection), transitional (180 seconds after ga-
doxetic acid injection), and HBP (20 minutes
after gadoxetic acid injection) images were
acquired. After the end of the routine MRI, 4
mL of gadoxetic acid was administered. SSAP
images were subsequently acquired in the
same manner (Figure 2).

Routine AP and SSAP images were ac-
quired in one and three-phased, respectively.

Subtracted images were acquired from the
SSAP images. Details of the MRI sequence
parameters are provided in Table 1.

Image analysis

One of the radiologists with 22 years of
experience in abdominal radiology collected
the MRI images and information on the size
and location of the target lesions before the
review process.

Two radiologists, with 13 and 11 years of
experience in liver MRI, respectively, inde-
pendently and randomly reviewed the FP-
MRI and simulated AMRI sets, while being
unaware of the clinical data and reference
standard. During the review, the reviewers
analysed two separate MRI sessions with a
4-week interval to reduce recall bias.

First review session

For FP-MRI, both reviewers classified ob-
servations based on the LR-TR algorithms
(LR-TR viable, LR-TR equivocal, or LR-TR non-
viable). Considering both routine AP and
SSAP, the “viable” category was considered
for mass-like enhancement (any degree, any

phase) within or along the targeted lesion. In
addition, ancillary features, such as diffusion
restriction and T2-weighted mild-to-moder-
ate hyperintensity, were optionally used.

During the first session, the degree of mo-
tion artifact in routine AP, and first, second,
and third-phase SSAP was recorded using
the following scoring scale® 1) no motion
artifact; 2) minimal degree; 3) moderate de-
gree, not significantly affecting diagnosis; 4)
severe degree, degraded but interpretable
images; and 5) extensive degree, non-diag-
nostic images.

Second review session

The simulated AMRI set comprised diffu-
sion-weighted images, T2-weighted images,
HBP images, and SSAP images (Figure 2).
Both reviewers analyzed the arterial hyper-
enhancement using the SSAP image and its
subtraction image. Accordingly, a modified
version of the LR-TR algorithm using the
abbreviated LR-TR (abbLR-TR) categories
(abbLR-TR viable, abbLR-TR equivocal, or
abbLR-TR non-viable) was devised. Both re-
viewers assigned the abbLR-TR classification
according to the mass-like enhancement us-

Table 1. Details of the MRI sequence parameters

Sequence

T1 VIBE (routine)*

T1 VIBE (SSAP)

Repetition time, ms 4.0

Echo time, ms 1.9

Flip angle, © 13

Field of view 380 x 285
Matrix 384 x202
Section thickness, mm 35
Acquisition time (sec) 15

No. of phases acquired 1

Parallel acceleration factort 2x2

4.0

1.9

13

380 x 285
320x 144
35

15

3

2x2

*Data for the pre-contrast, arterial, portal venous, transitional, and hepatobiliary phases.
"Data are shown as phase direction acceleration factor x partition direction acceleration factor.
MRI, magnetic resonance imaging; SSAP, second-shot arterial phase.

Administration of
gadoxetic acid (6 ml)

l

Administration of
gadoxetic acid (4 ml)

l

Chemical Tl pre . Portal ransiti T T2 single Diffusion Hepato- 20 pre .
B Arterial . 5 P 204 arterial
Full protocol MRI | jir = M oot B phace T [ phase [ TASTE B hot |y meiched gy SNT OB o e
1 ]
] ]
SR = i - - - |
H
1
1
}
Simulated AMRI

Figure 2. Liver magnetic resonance imaging with modified injection protocol. MRI, magnetic resonance imaging; AMRI, abbreviated liver magnetic resonance

imaging.
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ing a modified version of the LI-RADS treat-
ment response algorithm. Ancillary features,
such as diffusion restriction and T2-weighted
mild to moderate hyperintensity, were also
optionally used.

Disagreements during the review sessions
regarding the motion artifact score and cate-
gorizations using LR-TR and abbLR-TR in the
targeted lesions were resolved by consensus.

Scan time

For the patients included in the study,
one board-certified radiologist compared
the scan time between the FP-MRI and sim-
ulated AMRI.

Statistical analysis

The scan time between the two protocols
(FP-MRI and simulated AMRI) was compared
using the Student’s t-test. Per-lesion sensitiv-
ity and specificity were compared between
the two imaging sessions using McNemar’s
test. The Wilcoxon rank-sum test was used to
compare the motion scores between routine
AP and each phase of the SSAP in the FP-MRI.
We evaluated the inter-observer agreement
for the viability evaluation of treated lesions
and motion artifact scores using Cohen’s
kappa. Agreement was defined as poor
(kappa=0-0.20), fair (0.21-0.40), moderate
(0.41-0.60), good (0.61-0.80), or excellent
(0.81-1.00). Statistical significance was set
at P < 0.05. All statistical analyses were con-
ducted using the SPSS software for Windows
(v.27.0; IBM Corp., Armonk, NY, USA).

Result

Patient demographics

A total of 132 patients underwent ga-
doxetic acid-enhanced MRI with modified
injection after LRT for HCC. After exclusion,
95 patients with treated observations and
their reference standards (95 observations
of the largest target for each patient) were
included in the study (Figure 1). The causes
of chronic liver disease in the patients were
chronic hepatitis B (n = 59), chronic hepatitis
C(n=22),alcohol (n=13),and others (n=1).
Of the 95 patients, 42 (44.2%) had viable le-
sions and 53 (55.8%) had non-viable lesions.
Tumor viability was assessed using histopa-
thology and DSA. Only three viable lesions
and one non-viable lesion were confirmed
surgically. Other lesions were confirmed us-
ing DSA (Table 2).

Scan time

The scan time of the simulated AMRI was
significantly shorter compared with the FP-
MRI (7.6 £ 0.49 and 23.6 £ 0.50 minutes, re-
spectively; P < 0.001).

Diagnostic performance for evaluating vi-
ability of treated HCC in the abbreviated
liver and full-protocol magnetic resonance
imaging

Using the FP-MRI, 36, 5, and 1 lesions were
assigned to the LR-TR viable, LR-TR equivocal,
and LR-TR non-viable categories, respective-
ly, among 42 viable lesions. Using the AMRI
with SSAP, 34, 6, and 2 lesions were assigned
to the abbLR-TR viable, abbLR-TR equivocal,
and abbLR-TR non-viable categories, respec-
tively, among 42 viable lesions. For evaluat-
ing the viability of treated HCC, no significant
differences were observed in the sensitivity
and specificity between the FP-MRI and
AMRI with SSAP [sensitivity, 85.7% (36/42) vs.
80.1% (34/42), respectively, P = 0.500; speci-

Table 2. Patient demographics

ficity, 96.2% (51/53) vs. 96.2% (51/53), respec-
tively, P = 1.000] (Table 3, Figures 3, and 4).

Comparison of the respiratory motion ar-
tifacts between the original arterial phase
and the second-shot arterial phase

The mean motion score of the original AP
was significantly higher compared with the
three SSAPs (1.25 vs. 1.04, 1.02, and 1.01; all
P <0.001) (Table 4). TSM was not observed in
the original AP and SSAP.

Inter-observer agreement

Inter-observer agreement was good for
the viability of the target lesion using the
LR-TR algorithm in the FP-MRI and the ab-
bLR-TR category in the AMRI with SSAP (k =
0.79 and k= 0.79, respectively). The inter-ob-
server agreements were good for the mo-
tion scores on the original AP and the three
SSAPs (k = 0.76 and k = 0.65, 0.66, and 0.66,
respectively).

Characteristics Patients

Age 68.7 years old

Male: female 70:25

Etiology

Chronic hepatitis B 59

Chronic hepatitis C 22

Alcohol 13

Others 1

Child-Pugh classification

Previous locoregional treatment

RFA 22
TACE 73

Reference standards for tumor viability

Viable 42
Pathologically confirmed 3
Confirmed with DSA 39
Non-viable 53
Pathologically confirmed 1
Clinically confirmed 52

Previous gadoxetic acid-enhanced MRI 88

RFA, radiofrequency ablation; TACE, transcatheter arterial chemoembolization; MRI, magnetic resonance imaging;

DSA, digital subtraction angiography.

Table 3. Diagnostic performance for the full-protocol MRl and AMRI with SSAP

Full protocol MRI AMRI with SSAP P value
Sensitivity 36/42 34/42 0.500
Specificity 51/53 51/53 1.000

MRI, magnetic resonance imaging; AMRI, abbreviated liver magnetic resonance imaging; SSAP, second-shot arterial

phase.
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Figure 3. Hepatocellular carcinoma treated with transcatheter arterial chemoembolization (TACE) in a
60-year-old male. On gadoxetic acid-enhanced liver magnetic resonance imaging, a TACE-treated lesion
(arrow) in segment Il shows mass-like arterial enhancement and washout in the original arterial phase image
(a) and portal venous phase (b), respectively. In the hepatobiliary phase, it shows hypointensity (arrow)
(c). The second-shot arterial phase images, with or without subtraction, demonstrate mass-like arterial
enhancement on the treated lesion (d and e). This treated lesion is assigned as Liver Imaging Reporting
and Data System treatment response (LR-TR)-viable. When applying the abbreviated LR-TR (abbLR-TR)
category, it is assigned as abbLR-TR-viable. The digital subtraction angiography examination demonstrates
the presence of the tumor stain (arrow) in the subsequent TACE session (f).

Figure 4. Hepatocellular carcinoma treated with transcatheter arterial chemoembolization (TACE) in a
63-year-old male. On gadoxetic acid-enhanced liver magnetic resonance imaging, a TACE-treated lesion
(arrow) in the liver dome shows mass-like arterial enhancement and no washout in the original arterial
phase image (a) and portal venous phase (b), respectively. In the hepatobiliary phase, it shows hypointensity
(arrow) (c). The second- shot arterial phase images, with or without subtraction, demonstrate no mass-
like arterial enhancement on the treated lesion (d and e). This treated lesion is assigned as Liver Imaging
Reporting and Data System treatment response (LR-TR)-viable. When applying the abbreviated LR-TR
(abbLR-TR) category, it is assigned as abbLR-TR non-viable. The digital subtraction angiography examination
demonstrates the presence of the tumor stain (arrow) in the subsequent TACE session (f).

Table 4. Mean motion scores

Mean motion score P value (vs. original AP)

Original AP 1.25

SSAP1 1.04 <0.001
SSAP2 1.02 <0.001
SSAP3 1.01 <0.001

AP, arterial phase; SSAP, second-shot arterial phase.

Discussion

In this study, the scan time of the simulat-
ed AMRI was significantly shorter compared
with the FP-MRI. Contrastingly, the abbLR-TR
category in the AMRI with SSAP showed di-
agnostic performance comparable to that of
the LR-TR algorithm in the FP-MRI. In addi-
tion, the mean motion score of the original
AP was significantly higher than that of SSAP.

In previous studies on SSAP, the image
acquisition times for AMRI were significant-
ly shorter; they also demonstrated no sig-
nificant difference between the FP-MRI and
AMRI with SSAP in the diagnosis of HCC or
hepatic metastasis,'®' which are consistent
with our results. However, our study focused
on the viability of HCC after LRT.

In the current study, the reference stan-
dards for tumor viability included only a
few pathologically confirmed results [viable,
7.1% (3/42); non-viable, 1.9% (1/53)].In a pre-
vious meta-analysis for the LR-TR algorithm,
the pooled specificity and sensitivity of the
LR-TR viable category were 96% [95% confi-
dence interval (Cl): 91%-99%] and 63% (95%
Cl: 39%-81%), respectively.?® The same study
also conducted a meta-regression study for
the reference standard. The researchers re-
ported that studies using reference standard
to imaging findings (imaging follow-up or
imaging/pathologic results) demonstrated
significantly higher sensitivity compared to
those using pathology alone (81% vs. 48%,
respectively). However, LR-TR v2024 was not
adopted in the studies included in the me-
ta-analysis. Recently, Zhou et al.*' reported
that LI-RADS non-radiation TRA v.2024 im-
proved the sensitivity (85.5% and 87.2%) of
assessing the viability of treated HCC, using
ancillary features with reference to the only
pathologic results. The sensitivity of our
study for treated lesions with FP-MRI and
AMRI with SSAP was 85.7% and 80.9%, re-
spectively. In addition, the specificities were
96.2% for both protocols. Accordingly, our re-
sults showed a diagnostic performance com-
parable to those of previous studies. Howev-
er, further studies evaluating the diagnostic
performance of LR-TR A v.2024 are required.

Hepatobiliary-specific MR contrast agents
(e.g., gadoxetic acid, gadobenate dimeglu-
mine, mangafodipir trisodium) have pre-
viously been used in the diagnosis of HCC.
These contrast agents, taken up by hepato-
cytes, can provide the T1 shortening effect
of normal liver parenchyma, resulting in
high signal intensity on HBP. For gadoxetic
acid, 50% of the injected contrast media is

Abbreviated MRI for HCC viability after LRT «



transported to hepatocytes. Gadoxetic acid
acts as an extracellular contrast agent in the
arterial and portal venous phases. In addi-
tion, an HBP image can be obtained with a
relatively short delay of 10-20 minutes after
injection.”? Therefore, gadoxetic acid is useful
for the detection of HCC.2*?* In evaluating
the viability of treated HCC using gadoxetic
acid-enhanced liver MRI, the HBP image can
aid in the detection of a lesion treated with
LRT. However, according to LR-TR v.2024, HBP
hypointensity is not accepted as an ancillary
feature for assessing the viability of treated
HCC. Accordingly, it was not applied in either
the FP-MRI or AMRI in this study. Although
the presence of HBP hypointensity is not a
major or ancillary feature in the LR-TR v.2024,
the inclusion of an HBP image may be nec-
essary for the AMRI protocol for assessing
the viability of treated HCC after LRT. This is
because the detection of newly developed
HCC is also clinically important for patients
with a history of LRT. For treatment-naive
lesions, HBP hypointensity was reported as a
useful feature for the detection of HCC. Kim
et al. reported that the extension of wash-
out to the transitional phase or HBP allowed
for higher sensitivity without a reduction in
specificity, rather than restricting it to the
PVP after excluding typical hemangiomas
and nodules with a targetoid appearance.
In another study by Joo and colleagues, the
diagnostic criteria extending washout to the
HBP demonstrated higher sensitivity than
those limiting washout to the PVP, with little
loss of specificity.*

Recently, LR-TR v.2024 adopted a single
major feature, “mass-like enhancement (any
degree, any phase)” for assessing the viabil-
ity of treated HCC on CT or MRI.> After LRT
of the hypervascular HCC, the representa-
tive imaging finding suggesting viable HCC
is “mass-like enhancement (any degree, any
phase)”. Zhou et al.?' reported that LI-RADS
non-radiation TRA v.2024 without ancillary
features, using a single major feature, “mass-
like enhancement (any degree, any phase)”
for assessing the viability of treated HCC,
demonstrated higher sensitivity than LI-
RADSTRA v.2017 (80.3% and 81.1% vs. 79.1%
and 79.9%, respectively). This result supports
the diagnostic value of “mass-like enhance-
ment (any degree, any phase)” as represen-
tative imaging findings, suggesting viable
HCC. Zhou et al.?" also reported that LI-RADS
non-radiation TRA v.2024 with ancillary fea-
tures provided significantly higher sensitivity
than LI-RADS TRA v.2017 (85.5% and 87.2%
vs. 79.9% and 79.1%; all P < 0.001). This re-

sult emphasized the importance of the an-
cillary features, such as diffusion restriction
and mild-to-moderate T2 hyperintensity, in
evaluating the viability of treated HCC after
radiation-free LRT. In addition, this result
supports the inclusion of diffusion-weight-
ed imaging and T2-weighted imaging in the
AMRI protocol for assessing the viability of
treated HCC after LRT.

The mean motion score of the original
AP was significantly higher than that of the
three SSAPs. These results are consistent with
those of Park et al.” However, TSM was not
observed in our group. A previous study in-
cluding a large number of patients demon-
strated that the presence of hepatitis B and
previous experience with gadoxetic acid-en-
hanced MRI were negative risk factors for
TSM.% Our study also included a large por-
tion of patients with previous experience
with gadoxetic acid-enhanced MRI (88/95)
and chronic hepatitis B (59/95). These factors
are believed to be the reasons for the lack of
TSM. In addition to the relative motion in-
sensitivity of SSAP, the multiple APs (three-
phase, in our study) of SSAP may also be one
of the reasons for the non-inferior sensitivity
to FP-MRI in our study. In a previous study
conducted by Hong et al.”>, multiple APs had
a lower incidence of TSM than single AP and
significantly improved sensitivity for diag-
nosing HCC (<3 cm), without a significant
decrease in specificity.

This study has some limitations. First, it
was a retrospective study that included a rel-
atively small number of patients; thus, there
may have been selection bias. However, the
data collection was performed consecutive-
ly. A prospective study is required to eval-
uate the diagnostic performance of AMRI
using SSAP. Second, reference standards for
tumor viability included few pathologically
confirmed results [viable, 7.1% (3/42); non-vi-
able, 1.9% (1/53)], and our study included
patients treated with only non-radiation LRT.
However, the diagnostic performance of the
abbLR-TR category for AMRI with SSAP was
not significantly different from that reported
in previous studies.??!

In conclusion, the abbLR-TR category in
the AMRI with SSAP showed non-inferior
diagnostic performance compared to FP-
MRI in evaluating the viability of the treat-
ed HCC after non-radiation LRT. Therefore,
this abbreviated protocol may serve as a
faster and more convenient alternative
for post-treatment surveillance following
non-radiation LRT.
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