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Abstract
Objectives To evaluate the diagnostic performance of the LI-RADS (v2014) on gadoxetate-enhanced MRI prospectively applied
in actual practice.
Methods We retrospectively reviewed the prospectively written radiology reports of 143 treatment-naïve at-risk patients who
underwent gadoxetate-enhanced liver MRI from January to December 2014, and identified 202 hepatic observations categorized
using the LI-RADS. The diagnostic performances of LI-RADS categories for hepatocellular carcinoma (HCC) and hepatic
malignancy were calculated.
Results Twenty (69.0 %) of 29 LR-4, 73 (97.3 %) of 75 LR-5, and all of five (100 %) LR-5V observations were HCCs. The
remaining two (2.7 %) LR-5 observations were combined hepatocellular-cholangiocarcinomas, while 10 (76.9 %) of 13 LR-M
observations were HCCs. The sensitivity and specificity of LR-5/5V for HCC were 60.5 % and 97.3 %, respectively. Including
LR-M in the diagnostic criteria for HCC increased sensitivity (68.2 %, p = 0.002) but decreased specificity without statistical
significance (93.2 %, p = 0.154). LR-5/5V/M yielded sensitivity of 68.9 % and specificity of 100.0 % for hepatic malignancy.
Conclusions LI-RADS v2014 was successfully applied on gadoxetate-enhanced MRI in clinical practice. LR-5/5V was the most
specific diagnostic measure for HCC, but most LR-M observations were HCCs and a considerable portion of non-HCC malig-
nancies were categorized as LR-4 or LR-5.
Key Points
• LR-5/5V provided a highly specific diagnosis for HCC.
• Half of non-HCC malignancies were categorized as LR-4 or LR-5.
• The majority of LR-M observations were finally diagnosed as HCCs.
• More sensitive diagnosis of HCC was feasible with LR-5/5V/M on gadoxetate-enhanced MRI.
• Observations in either LR-5/5V or LR-M categories were definitely malignant.
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Abbreviations
HCC Hepatocellular carcinoma
LI-RADS Liver Imaging Reporting and Data System
LR LI-RADS category
MRI Magnetic resonance imaging

Introduction

The Liver Imaging Reporting and Data System (LI-RADS)
has been developed to standardize the diagnostic process by
dynamic computed tomography (CT) or magnetic resonance
imaging (MRI) in patients at risk for hepatocellular carcinoma
(HCC) [1, 2]. By using the LI-RADS for reporting the inter-
pretations of liver MRI examinations, imaging features can be
clearly defined, and their significance can be better communi-
cated with other radiologists or clinicians. In the LI-RADS,
instead of applying a binary decision (HCC or not HCC) for
the interpretation of hepatic observations, the relative proba-
bility of a diagnosis is assigned using the 5-point scale, with
values ranging from definite benignity (LI-RADS category 1,
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LR-1) to definite HCC (LR-5). In the latest LI-RADS v2017,
if an observation is probably or definitely malignant and is not
specific for HCC, LR-M is allocated, and the treatment strat-
egy may change based on the clinical context [2].

The reliability and accuracy of applying the LI-RADS in
liver MRI using extracellular contrast materials have been
validated in previous studies by the retrospective interpreta-
tion of hepatic lesions detected in patients at risk of HCC [3,
4]. The 2014 version of LI-RADS covers the use of
hepatobiliary agents in dynamic MRI and includes some
hepatobiliary features as ancillary findings [5, 6].
Applicability of LI-RADS v2014 in gadoxetate-enhanced
MRI has been assessed recently in retrospective studies
[7–9], with potential improvement of sensitivity suggested
by adding hepatobiliary phase imaging findings in the inter-
pretation [9]. One of these studies showed that some atypical
intrahepatic cholangiocarcinomas (CCs) can be falsely cate-
gorized into the LR-5 or LR-5V categories [7].

However, to our knowledge, the accuracy of the prospec-
tive application of LI-RADS in the interpretation of
gadoxetate-enhancedMRI has not been reported. The purpose
of this study was to evaluate the diagnostic performance of the
LI-RADS on gadoxetate-enhancedMRI prospectively applied
in actual practice.

Materials and methods

Study population

This retrospective cohort study was approved by our institu-
tional review board and the requirement for patient consent
was waived. The patients were selected based on the
Standards for Reporting Diagnostic Accuracy Studies
(STARD) guidelines [10]. From January to December 2014,
1,266 consecutive patients who were at-risk for HCC (HBsAg
[+], anti-HCVAb [+] or liver cirrhosis of any aetiology) and
underwent liver dynamic MRI at our institution were poten-
tially eligible (Fig. 1). As LI-RADS v2014 defers to the def-
inition of high-risk population by other guidelines, such as the
American Association for the Study of Liver Diseases
(AASLD) and European Association for the Study of the
Liver (EASL), we used the definitions of AASLD and
EASL for selection of at-risk patients for HCC [1, 11, 12].
Of these, 750 patients who were previously treated for HCC
were excluded. We also excluded 205 patients whose MRI
reports were not written using the LI-RADS (90 patients with-
out any observation necessitating LI-RADS categorization
and 115 patients with observations in which LI-RADS was
not applied). Forty-three patients with MRIs using extracellu-
lar agents were also excluded. Of the remaining 268 patients,
125 patients with observations that underwent nonsurgical
treatment without obtaining histopathological diagnosis (85

patients) or with observations that could not be conclusively
diagnosed based on the follow-up imaging (40 patients with
observations who showed an insufficient diameter increase for
threshold growth and who had a follow-up period shorter than
18 months) were also excluded. If there were four or more
observations in the same category, we included only the three
largest observations to reduce cluster bias. Therefore, 202 he-
patic observations with final diagnoses in 143 patients were
included in the final analysis. The median age of the 143
patients was 58 years (range, 32–81 years), and the cohort
included 120 men with a median age of 58 years (range, 32–
81 years) and 23 women with the median age of 64 years
(range, 34–81 years). Viral infection was the main cause of
liver disease, with hepatitis B virus infection in 110 (76.9 %)
patients. A majority (94.4 %) of the patients was of Child-
Pugh class A at the time of examination (Table 1).

Reference standards

By reviewing the medical records, the final diagnoses were
determined along with the clinical information. If an operation
or core-needle biopsy was performed, histopathological diag-
nosis was used as a reference standard. 125 observations were
histopathologically diagnosed by hepatic resection (n = 108),
liver transplantation (n = 10) or core-needle biopsy (n = 7) af-
ter a mean interval of 35 days fromMRI evaluation (range, 1–
464 days).

If an observation progressed to LR-5 or LR-5V categories
during follow-up, due to new arterial phase hyperenhancement,
new washout appearance or threshold growth (an increase of
more than 50 % in the diameter within 6 months or over a
twofold increase in the diameter during more than 6 months),
it was diagnosed as HCC after a mean follow-up duration of
412 days (range, 91–895 days). If there was no increase in the
diameter during the 18-month follow-up period or longer, it
was considered benign after a mean follow-up duration of
724 days (range, 554–943 days). Therefore, 59 benign lesions
and 18 HCCs were diagnosed based on the follow-up
imaging.

MR imaging

MRI scans were acquired using the 3.0-TMagnetom Trio Tim
(Siemens Medical Solutions, Erlangen, Germany), Intera
Achieva or Ingenia (Philips Medical Systems, Best,
The Netherlands), or Discovery MR750w (GE Medical
Systems, Waukesha, WI, USA) scanners. Axial images were
acquired with a field of view of 44 cm × 33 cm or 40 cm ×
30 cm depending on the patient’s body size. The protocol
included the acquisition of dual-echo T1-weighted gradient-
echo images (in- and out-of phases), T1-weighted 3-dimen-
sional (3D) gradient-echo dynamic contrast-enhanced images,
navigator-triggered single or multi-shot T2-weighted images,
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and diffusion-weighted images at b-values of 0, 50, 400 and
800 s/mm2 (Table 2). For the dynamic imaging, T1-weighted
3D gradient-echo images were obtained before and after con-
trast media administration according to our routine protocol
for evaluation of hypervascular focal liver lesion, where 10 ml
of gadoxetate disodium (Primovist; Bayer Schering Pharma
AG, Berlin, Germany) was injected at a rate of 1 ml/s, follow-
ed by 20 ml of 0.9 % saline chaser at the same flow rate (off-
label use based on the previous evidences) [13, 14]. The arte-
rial phase scan was started about 3 s after the peak aortic
enhancement calculated by the test-bolus technique
(Siemens) or after visualization of the abdominal aorta on
the bolus-tracking technique (Philips, GE). The portal venous,
late portal venous and transitional phases were obtained at 60–
70 s, 90–100 s and 120–150 s, respectively, after contrast
injection. The hepatobiliary phase was obtained at 20 min
after contrast administration.

One of the seven abdominal radiologists with more than
5 years of experience in liver MR imaging interpreted liver

Fig. 1 Participant flow. Among the 1,266 at-risk patients who underwent
liver dynamic MRI at our institution in 2014, we excluded 750 patients
with prior treatment history for hepatocellular carcinoma (HCC), 205
patients with MRI reports not written using the LI-RADS, 43 patients
with MRIs using extracellular agents, and 125 patients with observations

with no reference standard. Therefore, 202 hepatic observations with final
diagnoses in 143 patients were included in the final analysis (67 benign
lesions, 129 HCCs and six non-HCC malignancies). OM other non-HCC
malignancy. N in parenthesis represents the number of observations

Table 1 Characteristics of the 143 patients

Characteristics

Age, median (range); years 58 (32−81)
Men 58 (32−81)
Women 64 (34−81)

M/W ratio 120:23

Cause of liver disease, no. of patients (%)

Hepatitis B virus 107 (74.8)

Hepatitis C virus 10 (7.0)

Hepatitis B virus and hepatitis C virus coinfection 3 (2.1)

Alcohol 12 (8.4)

Cirrhosis of unknown aetiology 11 (7.7)

Child-Pugh classification, no. of patients (%)

A 135 (94.4)

B 5 (3.5)

C 3 (2.1)
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MRIs using LI-RADS in actual practice. Clinical information,
such as cause of liver disease, and previous imaging studies
were available to the readers during the interpretation.

Statistical analysis

The diagnostic accuracy of the LI-RADS categories for HCC
and hepatic malignancy was described by the sensitivity, spec-
ificity and accuracy with 95 % confidence intervals (CIs). For
HCC diagnosis, calculation was performed using LR-5/5V,
which was compared with using LR-5/5V and LR-M, and
using LR-4 and LR-5/5V, respectively. For the diagnosis of
hepatic malignancy, calculation was performed using LR-5/
5V and LR-M, which was compared with using LR-4, LR-5/
5Vand LR-M. Aweighted least-squares method was used for
the abovementioned comparison of diagnostic measures. A
chi-squared test was used for comparison of accuracies be-
tween diagnosis of HCC and that of hepatic malignancy using
LR-5/5V/M. The Statistical Analysis Software (SAS) version
9.4 (SAS Institute Inc., Cary, NC, USA) was used. Results
with p values less than 0.05 were considered statistically
significant.

Results

The final diagnoses of 202 observations with reference stan-
dards were as follows: 129 HCCs, six other hepatic malignan-
cies (two CCs and four combined HCC-CCs), and 67 benign

lesions (Table 3). Among the benign lesions, seven regenera-
tive or dysplastic nodules (one LR-2, four LR-3 and two LR-
4), and one haemangioma (LR-2) were confirmed histologi-
cally after surgery.

HCCs were diagnosed in none of the 11 (0 %) LR-1, four
(14.8 %) of 27 LR-2, 17 (40.5 %) of 42 LR-3, 20 (69.0 %) of
29 LR-4, 73 (97.3 %) of 75 LR-5 (Fig. 2), all of the five (100
%) LR-5V and ten (76.9 %) of 13 LR-M observations.
Notably, of the 13 LR-M lesions, only three (23.1 %) were
non-HCC malignancies (two CCs and one combined HCC-
CC), while the remainder were HCCs (Fig. 3). In addition,
three of six (50 %) non-HCC malignancies were categorized
as LR-4 or LR-5. Of the four HCCs (14.8 % of LR-2) catego-
rized as LR-2, one was histologically diagnosed on resection
443 days after the MRI, while the other three were clinically
diagnosed after a mean follow-up period of 593 days (range,
230–791 days). Of the 17 HCCs (40.5 % of LR-3) assigned as
LR-3, five of eight (62.5 %) histologically confirmed HCCs
were early HCCs, defined as vaguely nodular, very well dif-
ferentiated lesions, less than 2 cm in diameter. Nine LR-3
observations were diagnosed as HCCs on imaging obtained
after a mean follow-up period of 309 days (range, 91–
895 days). Among the eight LR-4 observations diagnosed as
benign, two were histologically confirmed to be high-grade
dysplastic nodules, while the others showed no change or a
decrease in the size during a follow-up period of 18 months or
longer. One (3.4 %) of 29 LR-4 observations and two (2.7 %)
of 75 LR-5 observations were confirmed to be combined
HCC-CCs (Fig. 4).

Table 2 Magnetic resonance imaging parameters

Acquisition sequence Scanner trade name Matrix
size

Section
thickness
(mm)

Intersection
gap (mm)

Repetition
time (ms)

Echo time
(ms)

Flip angle (°)

Dual-echo T1-weighted
gradient-echo

Magnetom Trio Tim 256 × 192 3 0.6 4 2.46 and 1.23 9

Intera Achieva 160 × 160 5 1 219 2.3 and 1.1 20

Ingenia
(Triple-echo)

160 × 160 5 1 215 4.6, 3.4, and 2.3 20

Discovery MR750w 320 × 250 4 1 4.9 2.3 and 1.1 10

T1-weighted 3D gradient-echo
with dynamic contrast
enhancement

Magnetom Trio Tim 256 × 192 2 0.4 2.54 0.95 13

Intera Achieva 256 × 220 2 0 3 1.42 10

Ingenia 256 × 256 2 0 3.1 1.46 10

Discovery MR750w 224 × 192 2.5 0 190 1.2-4.7 10

T2-weighted turbo spin echo,
navigator-triggered

Magnetom Trio Tim 320 × 168 2 0.4 2.54 0.95 140

Intera Achieva 288 × 192 5 1 988 80 90

Ingenia 320 × 192 5 1 684 80 90

Discovery MR750w 320 × 320 4 1 4,286 73 15

Diffusion-weighted imaging
(b = 0, 50, 400, and 800 s/mm2)

Magnetom Trio Tim 128 × 96 5 1 5,200 67 90

Intera Achieva 288 × 192 5 1 8,500 57 90

Ingenia 129 × 115 5 1 5,858 63 90

Discovery MR750w 96 × 128 4 1 5,800 62 90
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The sensitivity and specificity for HCC diagnosis using
LR-5/5V were 60.5 % (95 % CI, 52.0–68.9) and 97.3 % (95
% CI, 93.5–99.9), respectively. Including LR-M in the diag-
nostic criteria for HCC increased sensitivity (68.2 % vs. 60.5
%, p = 0.002) but decreased specificity without statistical sig-
nificance (93.2 % vs. 97.3 %, p = 0.154) in comparison to
using LR-5/5Vonly (Table 4). Including LR-4 in the diagnos-
tic criteria for HCC increased sensitivity (76.0 % vs. 60.5 %,
p < 0.001) but decreased specificity (84.9 % vs. 97.3 %, p =
0.003) in comparison to using LR-5/5Vonly.

Using LR-5/5V and LR-M for the diagnosis of hepatic
malignancy yielded sensitivity of 68.9 % (95 % CI, 61.1–
76.7) and specificity of 100.0 % (95 % CI, 100.0–100.0).
Adding LR-4 to LR-5/5V/M for the diagnosis of hepatic ma-
lignancy increased sensitivity (84.4 % vs. 68.9 %, p < 0.001)
but decreased specificity (88.1 % vs. 100.0 %, p = 0.005).

Discussion

Our study shows that LI-RADS v2014 has been successfully
applied in gadoxetate-enhanced MRI for the evaluation of
patients at risk for HCC in clinical practice. LR-5/5V was
the most specific diagnostic measure for HCC. However, a
considerable portion of non-HCC malignancies were catego-
rized as LR-4 or LR-5 and most of LR-M observations were
confirmed as HCCs, demonstrating the difficulty of perfectly
specific diagnosis of HCC using LI-RADS v2014.

The sensitivity and specificity of the LR-5/5V categories
for the diagnosis of HCC were comparable with the results of
a study by Darnell et al. [4] using an extracellular contrast
material, and the sensitivity showed a trend of improvement
(sensitivity, 60.5% vs. 42.3%; specificity, 97.3% vs. 98.2%).
This might be attributable to the additional use of
hepatobiliary phase imaging, as indicated in the study by
Chen et al. [9], in which the sensitivity was observed to in-
crease by approximately 10 % when the hepatobiliary phase
images were added. The sensitivity also tended to be higher
than that seen in another study applying the LI-RADS

retrospectively (60.5 % vs. 48.9 %) [8], which may be due
to the inclusion of observations with tumour invading veins

Table 3 Final diagnoses of 202
lesions with reference standards
according to the LI-RADS
categories

LI-RADS
category

Total no. of
observations

Final diagnosis

Benign lesions,
n (%)

HCC lesions, n
(%)

Other hepatic malignant
lesions, n (%)

1 11 11 (100.0) 0 0

2 27 23 (85.2) 4 (14.8) 0

3 42 25 (59.5) 17 (40.5) 0

4 29 8 (27.6) 20 (69.0) 1 (3.4)

5 75 0 73 (97.3) 2 (2.7)

5V 5 0 5 (100.0) 0

M 13 0 10 (76.9) 3 (23.1)

Fig. 2 Axial T1-weighted gadoxetate-enhanced 3D gradient-echo MR
images in a 77-year-old man with chronic hepatitis B. a-d A 42-mm
hypointense nodule is seen on the precontrast image (a) in the lateral
surface of the hepatic segment V, showing hyperenhancement on the
arterial phase (b), a washout and capsule appearance on the portal venous
phase (c), and hypointensity on the hepatobiliary phase (d). A LI-RADS
category 5 was assigned preoperatively. Surgical resection confirmed the
diagnosis of hepatocellular carcinoma
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and no limitation on the size of observations in our study.
However, the sensitivity of LR-5/5V was lower than that of
LR-5/5V/M in this study since 7.8 % of HCCs were catego-
rized into LR-M and consisted a majority (76.9 %) of LR-M
observations.

The specificity using LR-4 and LR-5/5V for HCC diagno-
sis was lower in our study than that observed in the previous
study (84.9 % vs. 96.4 %) [4], possibly due to a larger propor-
tion of benign LR-4 observations included in the present study
(28 % vs. 4 %). In addition, it was common in our series to
treat LR-4 observations by transarterial embolization or other
kinds of locoregional therapy. If these observations had not
been excluded, the proportion of HCCmight have been higher
in LR-4 observations.

Notably, three (50 %) combined HCC-CCs among six non-
HCC malignancies were assigned to the LR-4 or LR-5 catego-
ries in our study. Difficulties in the preoperative diagnosis of
combined HCC-CC using imaging have been well described
[15, 16]. A previous study suggested that consideration of an-
cillary features might improve the diagnosis of combined
HCC-CCs asmost of them showed at least one ancillary feature
favouring non-HCC malignancies [17]. However, our results
have shown that consideration of the ancillary features might
also increase the rate of false categorization of HCCs into the

LR-M category. We believe that this was not related with the
use of gadoxetate, since evaluation of the ancillary features was
not specific to the contrast material.

In this study, we have observed that the majority of obser-
vations in the LR-M category turned out to be HCCs.
Therefore, LR-5/5V/M showed a significantly higher sensitiv-
ity for HCC than LR-5/5V without significantly compromis-
ing the specificity. In a patient population with a much higher
prevalence of HCC than that of non-HCC malignancy as in
our series, using only LR-5/5V for HCC diagnosis, albeit most
specific, may lead to narrowing of treatment option for pa-
tients with HCC categorized into the LR-M category. In
Eastern Asia, with the highest incidence of HCC [18], highly
sensitive diagnosis of HCC is considered important for early
detection of HCC even at the expense of an ‘acceptable’ de-
crease in specificity [19]. A new diagnostic measure for HCC
in observations 2 cm or smaller has been proposed in order to
increase sensitivity on gadoxetate-enhanced MRI without sig-
nificantly sacrificing specificity [20]. In this regard, the diag-
nostic measure of LR-5/5V/M may be useful for significantly
improving the sensitivity of HCC on gadoxetate-enhanced
MRI while maintaining the specificity in an acceptable range.

An LR-M category has been devised to distinguish proba-
bly (or definitely in v2017 [2]) malignant observations that are

Fig. 3 Axial T1-weighted
gadoxetate-enhanced 3D
gradient-echoMR images in a 65-
year-old man with C-viral liver
cirrhosis. a-d A 35-mm
hypointense nodule with
infiltrative margins is seen on the
precontrast image (a) in the
hepatic segment VII, showing a
peripheral rim-like
hyperenhancement on the arterial
phase (b), partial washout on the
portal venous phase (c), and
hypointensity on the hepatobiliary
phase image (d). A LI-RADS
category M was assigned, but
surgical resection revealed the
diagnosis of hepatocellular
carcinoma
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not specific for HCC [6]. Therefore, we have evaluated the
diagnostic performance of probably or definitely malignant
categories (LR-4/5/5V/M and LR-5/5V/M) for hepatic malig-
nancy. LR-5/5V/M yielded specificity of 100.0 % for hepatic
malignancy, indicating that observations in LR-5/5Vor LR-M

categories were definitely malignant. LR-M observations in
this study can be interpreted as ‘definitely malignant, not nec-
essarily HCC’.

There are some limitations to our study. First, we excluded
the examinations in which the LI-RADSwere not prospectively

Fig. 4 Axial T1-weighted
gadoxetate-enhanced 3D
gradient-echoMR images in a 32-
year-old man with chronic
hepatitis B. a-d A 24-mm
hypointense nodule is seen on the
precontrast image (a) in the lateral
surface of the hepatic segment
VIII, showing hyperenhancement
on the arterial phase (b), a
washout appearance on the portal
venous phase (c), and
hypointensity on the hepatobiliary
phase (d). A LI-RADS category 5
was assigned. Surgical resection
revealed a combined
hepatocellular and
cholangiocarcinoma

Table 4 Diagnostic accuracies for hepatocellular carcinoma (HCC) and hepatic malignancy

LI-RADS categories No. of observations Diagnostic performance (%)

TP FN FP TN Sensitivity p value Specificity p value Accuracy p value

Diagnosis of HCC

5/5V 78 51 2 71 60.5 (52.0–68.9) 97.3 (93.5–99.9) 73.8 (67.7-79.8)

5/5V/M 88 41 5 68 68.2 (60.2–76.3) 0.002 93.2 (87.4–99.0) 0.154 77.2 (71.5-83.0) 0.100

4/5/5V 98 31 11 62 76.0 (68.6–83.3) <0.001 84.9 (76.7–93.1) 0.003 79.2 (73.6-84.8) 0.078

4/5/5V/M 108 21 14 59 83.7 (77.4–90.1) <0.001 80.8 (71.8–89.9) <0.001 82.7 (77.5-87.9) 0.009

Diagnosis of hepatic malignancy

5/5V/M 93 42 0 67 68.9 (61.1–76.7) 100.0 (100.0–100.0) 79.2 (73.6-84.8)

4/5/5V/M 114 21 8 59 84.4 (78.3–90.6) <0.001 88.1 (80.3–95.8) 0.005 85.6 (80.8-90.5) 0.028

Data in parentheses are 95 % confidence intervals

TP true positive, FN false negative, FP false positive, TN true negative

The p value indicates the statistical significance of differences in sensitivity, specificity or accuracy when comparedwith using LR-5/5V for the diagnosis
of HCC, or when compared with using LR-5/5V/M for the diagnosis of hepatic malignancy
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applied at the initial interpretation. However, we believe that
there was no serious selection bias because non-application of
the LI-RADS in those cases was simply due to individual pref-
erences of the radiologists. Second, HCCs diagnosed by
follow-up imaging had long time intervals between the initial
and final examinations, therefore the clinically diagnosed
HCCs may include initially benign observations that evolved
afterward. However, these observations behaved more aggres-
sively than the observations that were stable during follow-up.
We intended to minimize selection bias by not excluding these
observations in the analysis. Third, definitely or probably be-
nign observations were reported with the radiologists’ discre-
tion; hence, the numbers of LR-1 and LR-2 observations were
lower than actual numbers of benign lesions. Fourth, the latest
2017 version of LI-RADS was not applied to these patients as
we intended to investigate the outcome of our prospective read-
ing. Finally, this was a single-centre study and we could not
investigate interobserver or intraobserver variability. However,
we believe that our data, which pools the categorization results
by several readers during actual MRI interpretation, can better
reflect the clinical practice and may be broadly applied.

In conclusion, LI-RADS v2014 has been successfully ap-
plied in clinical practice with gadoxetate-enhanced MRI for
patients at risk for HCC. LR-5/5V was the most specific diag-
nostic measure for HCC, but most of LR-M observations were
confirmed as HCCs and a considerable portion of non-HCC
malignancies were categorized as LR-4 or LR-5.
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