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ABSTRACT

Background: The global incidence of fatty liver (FL) [alcoholic and nonalcoholic FL disease (NAFLD)]
isincreasing. Imaging-based elastography techniques, being noninvasive, may eliminate the need
for more invasive techniques for the diagnosis and staging of liver fibrosis in FL disease.
Objective: Our study aims to address the gap in the current research by exploring the correlation
between mean liver stiffness measurement (LSM) as obtained through magnetic resonance
elastography (MRE) and transient elastography (TE), and two commonly used clinical scores,
fibrosis-4 index (FIB-4) score and aspartate aminotransferase to platelet ratio index (APRI) score.
Materials and methods: In this hospital-based cross-sectional study, 62 patients diagnosed with
FL on ultrasound were recruited. The patients were further subjected to MR liver elastography
and TE, and LSM using both modalities was recorded. A history of diabetes mellitus and alcohol
intake was taken. Moreover, noninvasive fibrosis scores such as FIB-4 and APRI were calculated
using standard formulas.

Results: The correlation analysis revealed a strong positive correlation between LSM values
obtained from MRE and TE (r = 0.88) (Cohen’s k = 0.87), a moderate correlation between MRE and
FIB-4 score (r = 0.44), and weak positive correlations involving MRE and APRI (r = 0.34), TE and
FIB-4 score (r = 0.36), and TE and APRI (r = 0.29). Additionally, significantly higher fat fractions
were quantified [median (IQR)] in grade Ill FL [23.6 (15.9-29.5)] as compared to grades | [8.45
(2.25-13.9)] and grade 11 [13.1 (8.4-19.7)].

Conclusion: MRE shows a strong positive correlation with TE for LSM and stage of fibrosis. Our
findings suggest that MRE could be a valuable tool in the diagnostic armamentarium of FLD.
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and serum biomarkers. Biomarkers such as
the aspartate aminotransferase to platelet
ratio index (APRI) and fibrosis-4 index (FIB-4)
scores have undergone extensive validation
and are widely used due to their ease of
accessibility. Furthermore, methods like
transient elastography (TE), shear wave
elastography (SWE), and magnetic resonance
elastography (MRE) have demonstrated
exceptional accuracy in detecting liver
fibrosis.* Out of these techniques, MRE is
considered the most accurate diagnostic tool.>

Magnetic resonance elastography
utilizes magnetic resonance imaging (MRI)
to calculate the mechanical properties of
tissues quantitatively and is carried out using
a source of vibration to generate mechanical
low-frequency waves in tissues and analyze
wave information to create images. Liver MRE
is used to measure liver stiffness in assessing
fibrosis or cirrhosis. Moreover, MRE offers the
advantage of scanning a wide area of liver
parenchyma while allowing the flexibility
to select specific region of interest (ROI).5=8
It allows for the detection of fibrosis and
accurately stages the same.” MRE proves

INTRODUCTION

Fatty liver (FL) represents the common
underlying factor in the two most prevalent
and emerging determinants of chronic liver
disease (CLD), that is, alcoholic liver disease
(ALD) and nonalcoholic FL disease (NAFLD).
The adoption of a westernized lifestyle
and consumption of a high-calorie diet
contribute to the development of NAFLD.
The accumulation of an excessive amount of
fat within hepatocytes leads to fatty change,
often asymptomatic, and can be reversed.
However, when conditions are conducive
to inflammation and, more importantly,
the development of fibrosis, it becomes an
irreversible process."? Biopsy is considered the
gold standard for examining liver fibrosis, but
it is an invasive examination that may cause
sampling error and other complications.?
Hence, there is a need for the development of
noninvasive tests (NITs). NITs are increasingly
replacing biopsies, effectively addressing
the limitations of the invasive procedure and
gaining popularity in clinical practices. The
two primary categories of NITs for liver fibrosis
staging are imaging-based elastography

valuable in the early changes in liver stiffness,
making it easier to identify individuals with
FL who could potentially develop cirrhosis.”®

MATERIALS AND METHODS

In this hospital-based cross-sectional study,
we recruited 62 patients diagnosed with
FL who met the specified inclusion and
exclusion criteria. Patients referred for
abdominal ultrasound on clinical suspicion
(age-group 18-65 years) were included.
Pregnant women, individuals with a history
of hemochromatosis, iron overload disease
or storage disorders, ascites, claustrophobic
patients, and those who have ferromagnetic
substances, implants, or any established
contraindication for MRI were excluded
[details described in supplementary data
(Table 1)]. The other variables considered, and
their criteria are discussed in supplementary
data.""® Anthropometric measures such as
height and weight were recorded, and body
mass index (BMI) was calculated. A history of
diabetes mellitus and alcohol intake was taken,
considering known diabetics on medication,
and according to standard measures of
alcohol consumption, patients were classified
as alcoholic or nonalcoholic. Furthermore,
noninvasive fibrosis scores such as FIB-4 and
APRIwere calculated using standard formulae.
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Figs 1A to E: Development of color elastogram from magnitude and phase sequences: (A) Magnitude image; (B) Phase image; (C) Wave image;
(D) Color elastogram; and (E) Color elastogram with 95% confidence map

ROl : n3 =1.19 kPa
W3 =14.36 c

ROl : n4 = 1.27 kPa
W4 = 13.26 cm2

Fig. 2: Freehand ROIs drawn at various sections of the liver elastograms obtained, for calculating

the mean liver stiffness

The data obtained from MRE, TE, and
other NITs were compared, correlated, and
subjected to further analysis.

Equipment used:

« Ultrasound machine: Alpinion E-Cube i7.
«  Transducer: convex—-C1-6T.

The liver was scanned in the supine position
using a convex transducer. The grade of
FL if seen was assigned according to the
standard ultrasound grading described in
supplementary data Table 2.'6

« Siemens 3 Tesla Magnetom Skyra.

+ Body coil.

« Resonant passive driver (rigid type) with
elastic band to fasten the driver.

+ Resonantactive driver (placed outside the
MRI room).

Patient Positioning

Patients were positioned in a supine posture.
The passive driver was installed along the

midclavicular line, placed above the lower
right chest wall at the xiphisternum level. It was
placed in direct contact with the body wall and
fastened with an elastic band. The passive driver
was then linked through a plastic tube to the
active driverlocated outside the scanning room.

Sequences used: two-dimensional (2D)
gradient-echo sequences with cyclic motion-
encoding gradients (MEG) for MRE.

The generation of a color elastogram
from the magnitude and phase sequences is
represented in Figure 1.

Generic formula for calculating the
weighted arithmetic mean (AMw) of the mean
liver stiffness (n) for ROIs drawn on four images
(Fig. 2), with an ROl size of w pixels:

AMw = (nTw1 + n2w2 + n3w3 + n4w4)
+ (W1 +w2+ w3+ w4)

Where:

« n1,n2, n3, and n4 were the mean liver
stiffness values measured on four
elastograms.

+ w1, w2,w3,and w4 are the sizes of the ROls
drawn on each of the four elastograms.

Siemens liver lab sequences for quantification
of fatin the liver.

+ T1 VIBE—enhanced Dixon technique
(eDIXON).

« T1 VIBE—quantitative Dixon technique
(qDIXON).

Guidelines for interpreting liver stiffness
through the application of MRE are provided
in supplementary data (Table 3)."”
. Transient elastography: Echosens
FibroScan 502 Touch.
The grading of liver fibrosis in both alcoholic
and nonalcoholic patients is determined by
liver stiffness measurements (LSMs) obtained
from TE, as detailed in supplementary data
Table 4.'8
The workflow employed in the study is
depicted in Figure 1 of the supplementary
data.

Statistical Analysis

Statistical analysis was conducted using
SPSS version 23.0. Continuous variables
were expressed as the mean and standard
deviation (SD), reported as mean % SD,
and compared using the independent
t-test. For variables not following a normal
distribution, the median and interquartile
range were used, with comparisons made
via the Mann-Whitney U test. Categorical
variables were presented as percentages
and analyzed using the Chi-squared test.
When comparing continuous variables
across more than two groups, the Kruskal-
Wallis test was applied (if they were not
following a normal distribution), and further
pairwise analysis was done using Tukey'’s test.
Interrater reliability between MRE LSM and
FibroScan LE was done using Cohen’s kappa.
Correlation analysis was done between MRE
vs TE, MRE vs scores, TE vs scores, and r-values
calculated. Variables with p-value < 0.05 were
considered statistically significant.

REsuLTs

This study included 62 patients (40 males
and 22 females) with a diagnosis of FL on
ultrasound and further subjected to MR liver
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elastography and TE, and measurement of
LSM using both modalities was recorded.
The mean age of the patients was 47.5 +
10.52 years. Additionally, about 40% of the
population was alcoholic and 17.74% was
diabetic.

Mean Liver Stiffness Measurement
from Magnetic Resonance
Elastography

ThemeanLSMobtained throughMREwas3.39+
1.53 in malesand 3.08 + 1.15 in females. Based
on grading of liver stiffness measurement
obtained through MR elastography, 25.8%
had stage 1-2 fibrosis, 14.5% had stage 2-3

fibrosis, 8.1% had stage 4 fibrosis/cirrhosis,
and 4.8% had stage 3-4 fibrosis.

Mean Liver Stiffness Measurement

in Alcoholic vs Nonalcoholic and
Diabetic vs Nondiabetic

The mean LSM obtained through MRE for
alcoholic and nonalcoholic, and diabetic
and nondiabetic patients is shown in Table 1.
Based on adjusted standardized residuals,
stage 2-3 fibrosis was seen as significantly
higher in diabetic patients, and normal
and normal/inflammation were seen as
significantly higher in nondiabetic patients
(Table 2 and 3).

Correlation Analysis

A strong correlation was noted between LSM
obtained with MRE and TE (R = 0.883). Good
correlation was noted between LSM values
obtained with MRE and Fib-4 (R = 0.446)
(Fig. 3). Weak correlation was noted between
LSM measurements obtained with MRE and
APRI score (R = 0.34), and also LSM obtained
with TE and Fib-4 score (R=0.36) (Fig. 4). Also,
a weak correlation was noted between LSM
measurement obtained with TE and APRI
score (R=0.298) (Fig. 5).

Subgroup Analysis
Median FIB-4 and APRI Scores across
Different Grades of Liver Stiffness

Table 1: Mean LSM (MRE) in alcoholics vs nonalcoholics and diabetics vs nondiabetics

LSM MRE Alcoholic Nonalcoholic p-value Diabetic Nondiabetic p-value
(N=16) (N=46) (N=11) (N=51)
Mean + SD 4.04 +£1.82 3.02+£1.15 0.012 3.69+143 3.19£14 0.314
Table 2: Distribution of stage of LSM (MRE) in alcoholic/nonalcoholic and diabetic/nondiabetic
LSM stage Alcoholic Nonalcoholic ~ p-value Diabetic Nondiabetic p-value
(N=16) (N =46) (N=11) (N:51)
Normal Number 1(6.3) 15(32.6) 0.111 1(9.1) 5(29.4) 0.046
Normal/inflammation (percentage) 2(12.5) 1(23.9) 0(0) 3(25.5)
Stage 1-2 fibrosis 5(31.5) 1(23.9) 5(45.5) 1(21.6)
Stage 2-3 fibrosis 4 (25) 5(10.9) 4(36.4) 5(9.8)
Stage 3-4 fibrosis 1(6.3) 2(4.3) 0(0) 3(5.9)
Stage 4/cirrhosis 3(18.8) 2(4.3) 1(9.1) 4(7.8)
Table 3: Distribution of LSM measured using TE vs alcoholic/nonalcoholic and diabetic/nondiabetic
TE stage Alcoholic Nonalcoholic p-value Diabetic Nondiabetic p-value
(N=16) (N =46) (N=11) (N=51)
FO-F1 Number (percentage) 4 (25) 27 (58.7) 0.076 1(9.1) 30 (58.8) 0.025
F2 8 (50) 9(19.6) 6 (54.5) 11(21.6)
F3 2(12.5) 4(8.7) 2(18.2) 4(7.8)
F4 2(12.5) 6(13) 2(18.2) 6(11.8)
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Fig. 3: Correlation between MRE vs TE [scatter plot showing very strong correlation (R = 0.883) between LSM values obtained through MRE and TE] and
correlation between MRE vs FIB-4 [scatter plot showing moderate correlation (R = 0.446) between MRE LSM and FIB-4 score]
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Fig. 4: MRE vs APRI [scatter plot showing weak correlation (R = 0.34) between MRE LSM and APRI score] and correlation between TE vs FIB-4 [scatter
plot showing weak correlation (R = 0.36) between TE LSM and FIB-4 score]
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Fig. 5: Correlation between TE vs APRI [scatter plot showing weak correlation (R = 0.298) between

TE LSM and APRI score]

Table 4: FIB-4 vs MRE scores pairwise

Fibroscan (TE)

Pairs

p-value

Normal vs normal/inflammation

Normal vs stage 1-2 fibrosis

Normal vs stage 2-3 fibrosis

Normal vs stage 3-4 fibrosis

Normal vs stage 4/cirrhosis
Normal/inflammation vs stage 1-2 fibrosis
Normal/inflammation vs stage 2-3 fibrosis
Normal/inflammation vs stage 3-4 fibrosis
Normal/inflammation vs stage 4/cirrhosis
Stage 1-2 fibrosis vs stage 2-3 fibrosis
Stage 1-2 fibrosis vs stage 3-4 fibrosis
Stage 1-2 fibrosis vs stage 4/cirrhosis
Stage 2-3 fibrosis vs stage 3-4 fibrosis
Stage 2-3 fibrosis vs stage 4/cirrhosis
Stage 3-4 fibrosis vs stage 4/cirrhosis

Measurement Obtained through
Magnetic Resonance Elastography

In addition, on subgroup analysis, a
significant difference in FIB-4 score was
seen between normal vs stage 4 fibrosis/
cirrhosis, and normal/inflammation vs stage
4 fibrosis/cirrhosis of MRE LSM grading
(Table 4), and a significant difference in APRI
score was seen between normal vs stage 4
fibrosis/cirrhosis, and normal/inflammation
vs stage 4 fibrosis/cirrhosis of MRE LSM
grading (Table 5). Furthermore, the median
FIB-4 score and APRI score across different
grades of fibrosis were obtained through
MRE summarized in Table 6.

Median FIB-4 and APRI across Different
Grades of Liver Stiffness Measurement
Obtained through Transient Elastography
In the subgroup analysis, a significant
difference in FIB-4 score was seen between
FO and F1 vs F2 stages of TE LSM grading
(Table 7). On the contrary, a significant
difference in APRI score was seen between
FO-F1vs F2 and FO-F1 vs F3 stages of TELSM
grading in the case of APRl and TE subgroup
analysis (Table 8).

Median FIB-4 score and APRI score across
different grades of fibrosis were obtained
through TE (Table 9).

The proton density fat fraction (PDFF)
values obtained through quantitative MRI
sequences were significantly different in
grade | FL and grade Il FL determined on
ultrasonography (USG) (Table 10).

Correlation analysis revealed a very strong
correlation between LSM values obtained
through MRE and TE, a moderate correlation
between MRE LSM and FIB-4 score, and a weak
correlation between MRE LSM and APRI score,
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Table 5: APRI vs MRE scores pairwise

Table 7: FIB-4 vs TE scores subgroups

Pairs p-value Pairs p-value
Normal vs normal/inflammation 1 FO-F1vsF2 0.015
Normal vs stage 1-2 fibrosis 1 FO-F1 vs F3 0.114
Normal vs stage 2-3 fibrosis 0.472 FO-F1 vs F4 0.077
Normal vs stage 3-4 fibrosis 1 F2vs F3 1
Normal vs stage 4/cirrhosis 0.044 F2 vsF4 1
Normal/inflammation vs stage 1-2 fibrosis 1 F3vs F4 1
Normal/inflammation vs stage 2-3 fibrosis 0.08
Normal/inflammation vs stage 3-4 fibrosis 1 Table 8: APRIvs TE scores subgroups
Normal/inflammation vs stage 4/cirrhosis 0.007 Pairs p-value
Stage 1-2 fibrosis vs stage 2-3 fibrosis 0.783 FO-F1vsF2 0.039
Stage 1-2 fibrosis vs stage 3-4 fibrosis 1 FO-F1vs F3 0.026
Stage 1-2 fibrosis vs stage 4/cirrhosis 0.076 FO-F1 vs F4 0.703
Stage 2-3 fibrosis vs stage 3-4 fibrosis 1 F2vsF3 1
Stage 2-3 fibrosis vs stage 4/cirrhosis 1 F2vs F4 1
Stage 3-4 fibrosis vs stage 4/cirrhosis 0.326 F3vsF4 1
Table 6: MRE vs FIB-4 and APRI scores
Scores Normal Normal/inflammation  Stage 1-2 Stage 2-3 Stage3-4  Stage 4/cirrhosis p-value
fibrosis fibrosis fibrosis
FIB-4 Median (IQR) 0.96 0.83 (0.69-1.22) 1.44 1.77 0.93 (0.75) 3.44 (3.28-4.77) 0.001
(0.64-1.49) (0.99-1.79) (1.11-4.14)
APRI 0.35 0.3 (0.2-0.45) 0.35 0.6 0.4(0.1) 1.9 (1.05-2.7) 0.003
(0.3-0.57) (0.3-0.87) (0.4-2.15)
Table 9: TE vs scores
Scores FO-F1 F2 F3 F4 p-value
FIB-4 Median (IQR) 0.91 (0.64-1.25) 1.65 (0.95-1.95) 1.43(1.25-3.18) 2.47 (0.87-4.29) 0.003
APRI 0.3(0.2-0.5) 0.5(0.3-1.6) 0.8 (0.475-2.42) 0.75(0.15-1.72) 0.005
Table 10: PDFF vs grades of FL
PDFF Grade | Grade Il Grade lll p-value
Median (IQR) 8.45(2.25-13.9) 13.1(8.4-19.7) 23.6 (15.9-29.5) 0.001

Table 11: Correlation analysis

Table 13: Level of agreement between MRE and TE for fibrosis detection

Correlation p-value r-value
MRE vs TE <0.001 0.883
MRE vs FIB-4 <0.001 0.446
MRE vs APRI 0.007 0.34
TE vs FIB-4 0.004 0.364
TE vs APRI 0.019 0.298

Table 12: Interrater reliability between MRE
and TE

Cohen’s kappa p-value
0.363 <0.001

MRE LSM vs TE LSM

TE and FIB-4 score, as well as TE and APRI score
(Table 11).

The interrater reliability between MRE
LSM and TE LSM across different grades of
fibrosis showed a Cohen’s kappa value of
0.363, indicating fair agreement (Table 12).

Fibrosis detected by  Fibrosis not detected by  Fibrosis detected by MRE Fibrosis detected by
MRE and TE both MRE and TE only TE only
30 28 3 1

Percentage of agreement = 93.54%; Cohen’s k = 0.871; almost perfect agreement

Our data shows an almost perfect
agreement (93.54%) between MRE and TE
for the measurement of LSM (Cohen’s k of
0.871) with a strong positive correlation. The
interrater reliability between MRE and TE
across various stages of fibrosis showed a fair
agreement (Table 13).

Discussion

Fibrosis is the result of injury to hepatocytes,
which may be incited by various etiologies.
Hepatocyte injury leads to a cascade of events,
mediated by various intermediate compounds
suchasfreeradicals and inflammatory cytokines,
which culminate in cell death and subsequent

fibrosis.!” The stiffness of the liver undergoes
a change during this process of hepatocyte
injury and ultimately fibrosis. An inflamed liver
parenchymais stifferthan anormal parenchyma.
With the progression of inflammation into
fibrosis, liver stiffness progressively increases.
While cirrhosis represents an irreversible end-
stage liver parenchymal damage because of
fibrosis, the earlier stages of liver inflammation
could be potentially reversible. This is especially
important in the setting of FL disease, whereby
an intervention (such as alcohol cessation,
modification of lifestyle, etc.) may halt the
progression of steatosis into steatohepatitis
and ultimately cirrhosis.?’ This underscores the
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need for early diagnosis of FL disease. While
biopsy may be considered the “gold standard”
for establishing a diagnosis of FL disease,
steatohepatitis, and cirrhosis, it is an invasive
procedure and exposes patients to risks such
as postprocedure hemorrhage and pain. Also,
sampling error, as well as the subjective nature
of the interpretation of biopsy specimens, may
lead to false negative results and may not be
particularly useful in the early stages of the
disease. Due to these potential limitations, there
has been growing interest in developing NITs
for early detection of the stage of liver fibrosis.”'

This study was intended to answer a
specific research question as to how well
the LSM measured with MRE correlates
with that obtained by TE, FIB-4 score, and
APRI score. Our data suggests a very strong
correlation between LSM obtained by MRE
and TE, with an r-value of 0.88. TE uses a
probe to measure the velocity of shear
waves to determine the LSM, while MRE uses
an acoustic driver vibrating at a particular
frequency to transmit shear waves into the
liver parenchyma synchronized with a phase-
contrast pulse sequence to determine the
displacement of tissue at the microlevel and
create an elastogram map.” While TE uses
about 10 measurements to improve the
precision of measurements of liver stiffness,
it suffers from a few limitations, such as not
being able to map the measurement to the
exact site from which the signal is measured,
and limitations of measurement in obese
patients.?? While MRE and TE measure the
same fundamental tissue property (i.e.,
stiffness), they differ in the basic methods by
which the measurements are acquired. This
may explain, in part at least, the variation in
absolute measurements of LSM obtained
from TE and MRE, as suggested by our data
as well as previous studies. Our study shows
a mean LSM of 3.28 + 1.4 kPa using MRE,
indicating stage one to two fibrosis, while
the mean stiffness value of 10.72 + 11.8 kPa
using TE indicates severe scarring. However,
since the tissue property being measured
by both these modalities is the same (i.e.,
LSM), it is prudent to expect a good positive
correlation between MRE and TE regarding
the measurement of LSM. Indeed, our data
shows an almost perfect agreement (93.54%)
between MRE and TE for the measurement
of LSM (Cohen’s k of 0.871) with a strong
positive correlation. The interrater reliability
between MRE and TE across various stages
of fibrosis showed a fair agreement. It has
been shown in previous studies’ that MRE
has a higher sensitivity and specificity for
the determination of the stage of hepatic
fibrosis as compared with TE. Thus, MRE
may become an accurate screening tool for

early diagnosis of fibrotic changes in the
liver parenchyma. MRE, in addition, offers an
advantage of coverage of the whole of the
liver parenchyma as well as exact mapping
of LSM of various regions of the parenchyma.
This may be useful in the planning of biopsies
from the regions showing higher LSM and
thus improving the diagnostic yield of
biopsies.

As far as the correlation between MRE,
TE, and other noninvasive scores, that is, FIB-4
and APRI, is considered, only a moderate
correlation was found between MRE and
FIB-4, while a weak correlation was noted
between MRE and APRI, TE and FIB-4, and TE
and APRI scores. On comparing these scores
across different grades of LSM measured
using MRE, a statistically significant difference
was found between normal and normal/
inflammation vs stage 4 fibrosis/cirrhosis.
Similarly, on comparing these scores across
different grades of LSM measured using TE,
a significant difference was found between
FO-F1 vs F2 and F3. The noninvasive fibrosis
scores have been specifically designed
for hepatitis C-related liver parenchymal
disease?3; however, these have been used in
NAFLD also. These scores have been shown
to have a good negative predictive value for
very low scores and a good positive predictive
value for very high scores. However, these
scores may not be indicative of the stage of
hepatic fibrosis in the intermediate score
range. Since these scores are dependent
on AST and ALT levels in the mathematical
formula, the scores may be normal in settings
where there may not be transaminitis in the
face of established fibrosis. This underscores
the limitations of these noninvasive fibrosis
scores and may thus explain the finding of
our study, which suggests a rather moderate
to weak correlation between these scores,
TE, and MRE.

As a secondary objective of our study, we
quantified the fat fraction of the liver using
MRI-based sequences. We found a significantly
higher mean fat fraction in patients with grade
Il FL (23.6) as compared with grade | and grade
Il FL (as stratified using ultrasound). PDFF values
were significantly different between gradeland
grade lll of FL determined through ultrasound.
Thisindicates the feasibility of the use of MRl as a
toolfor early detection and quantification of liver
fat, a distinct advantage over ultrasound-based
qualitative stratification.

Another interesting finding of our study
is that the mean LSM measured using MRE
is significantly higher in alcoholics (4.04 +
1.82) compared to nonalcoholics (3.02 +
1.15). The same was found to be true for
LSM measured using TE, with median LSM
values significantly higher in alcoholics (8.45)

compared to nonalcoholics (6.8). This shows
a higher prevalence of fibrosis in alcoholics
compared to nonalcoholics in our study. This
may indicate an accelerated progression of
steatohepatitis and fibrosis in alcoholics as
compared to nonalcoholics.

In LSM measured through MRE, stage
2-3 fibrosis was seen to be significantly
higher in the diabetic population, while
initial grades of stiffness such as normal and
normal/inflammation were seen higher in
the nondiabetic population. Similarly, in LSM
measured through TE, the FO-F1 stage of
fibrosis was significantly higherin nondiabetics
while median LSM values were significantly
raised in the diabetic population. This also
highlights diabetes as an important risk factor
for the progression of fibrosis in FL patients.

Limitations

We did not have any histopathological
confirmation of the stage of hepatic
fibrosis and predictive analysis could not
be performed for each of the noninvasive
methods of quantification of LSM.

CoNcLUSION

Magnetic resonance elastography shows a
strong positive correlation with TE for LSM
and the stage of fibrosis. A moderate to weak
correlation was noted between MRE, TE, and
NIF scores. MRI-derived FF values increase
with increasing grade of FL. MRE could be a
useful screening tool for the detection of liver
fibrosis in FLD, comparable to the established
noninvasive method of TE.
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