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Breast Arterial Calcification in Screening
lVlammogra.ms and its Correlation with

Carctid lntirna !\ledia Thickness:
A Cross-sectional Study
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INTRODUCTION
Aftertrscle-rosis, the leading cause of cardiorascula_r. mortality, is a
chronic iflflammatory disease caused by hypedipidernia and lipkl
oxidation. lt affects the intima of vessels, from the aorta to the
coronary arteries, leading to the formation of intimal plaques [11.
Atherosclerosis can be detected through imaging technioues such
as radiographs and Computed Tomography (CT), where arterial
calcifications are observed, or through uhrasound, which shows an
increase in Carotid lntirna Media Thickness (CIMD t2l. Screning
marlrnogtarns are pedormed on asynptornatic women to delect
heast malipanciee at an early and traat&le stage. Accorctng to
ACS guidefines, average-risk women between the ages of 40 and
44 shonld undergo screening mammograrts, wl.rile women aged
45 and above should have thern annually. High-risk women should
staft scree{dng from the age of 30 [3J. Breast Atenal Calcilications
(BACs) are commonly seen as incidentalfuings on mallmograms.
They are benign dystrophic cdcifications fourd in the tunica nedia
of small to medium-sized muscular arteries in the breast. They are
also kno.wn as ll4Snckebsg calcif,cations or arteriosda'csis [2].
CIMT is a well-established sunogate marker of atherosclerosis and
is associatd with cardtovascular risk tactors and outcomes. lt is a
non-invasive rneasurement of the thickness of the innermost two
layers of the arterial wall, the tunica inlima and tunica media. CIMT
is obtained through B-mode uftrasonography, which captures still
images. increased CIMT incjicates ciiffuse arterial wali thickening,
reflecting the presence of atherosclerosis [41. lt is also used to monitor
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the progression of atherosclerosis for early medical intervention.
\trscular calcifications in the breast and increased CIMT have
both been recognised as potential markers of a woman's riak far
coronary artery disease. Therefore, br patients incidentally detected
wtth BAG during screening marnmography for breast cancs, ttn
possibility of future cardiovascular events should be considered [4].

The aim of present study was lo assess BAC, using the Grade
system, and evafuate the association betweon BAC and CIMT in
woman undrgoing screening mammography.

MATERIALS AND METHODS
A cross-sectional study was conducted on 152 women who
underwent screening mammography at the Department of
Radiodiagnosis, Amala lnstitute of Medical Sciences, Thrissur,
Kerala, lndia from May 2O21 lo October 2022. lnlormed consent
was obtained from all participants, and the study received approval
fom the lnstitutional Ethical Committee on 26/04/2A21 fiet. no.1T/
IEC/21l AIMS-08). Consecutive sampling was performed.
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ABSTRAGT Seimens Mammomat 1000 mammography unit, which captured

uttrasonography with an &13 MHa linear transducer, taking
measurements from two contiguous sites at 1 cm intervals and

in mammograms. Women with BAC and additional risk faclors 5% level,

lS<o dabe*es o hype*cnirrr may h refered fsr cardiovaseular fio correlation.

ilt*eria*samdllsffrodcAooss-sectionalstudytrasconducted Gonc*nion: The authore derrctcped a BAC grding method' on 152 women who underwent.screening mammograohy in after studying various previous studies and the present study
the Departmen:rt of Ftadiodiagnosis, Amah lnstitgte of Medical found a si{rnilicent positive correlation betwaen the preence of
Sciencw, Thrisuri Ksala, lndia from May 2$21to October2022. BAC and CIMT.
The preoEnca and grading of BAC were determined using the



iBAC) was deflned as the presence of tMuous, parallel linear
calcified deposits along the vessel wall observed on at least one
view ol a mammogram, which is an incidental finding [Z]. lhe
mammogram ima.ges were a.ssessed for the presence and gr.ading

of BAC. The scoringlgrading system for breast arterial calcifications
used in pres€nt study was dweloped by the authors after
reviadng muttiple articles [2-61. For women with BAC, the number,
length, and density of calcified vessels were evaluated using the
fofiowinS criteria

The number of calcified vessels in each breast: (averaoe of
both breasts)

r Score 1: <2 vesseh-1

. Sore 2: 2-4 vesseb- 2

. Score 3: >4 rcsseb-3

Length of the calcifred vessels; (average of both breasts)

i Score 1: <3 cnr-l
. Sffie 2:4$cm-2
. Scor€ 3: >7 crn'3

Donsity of a calcified vesel in its densest part;

. Score 'l : BAC with clear lumen-1

. $core 2: BAC with clouded lumen-2

. Score 3: Dense BAC with non visualisation of lumen-3

The BAC grade ranas calculated by summing these three numbers
and graded as:

r Grade{ (mild): Score <3
o /lrar{o-ll /mnrlarala\. Qnn:o z1-AI . rvvvr qrv/.

r Grade-lll (severe): Score >7

Carotid lntima Media Tnicianess (C{MI) was assessed using an
8-13 MHz linear transducer. CIMT measurements were taken from
two cmtiguous sites at 1 cm intervals, and the average of the two
measurements was used for anafysis. The CIN/T measurernent was
reponed as the average of the right and left Common Carotid Atay
(CCA lrabhrFig-.l].

STATETrcAL ANALYSIS
Statisticat anatysis was pedormed using Statistical Package for
Social Sciences (SPSS) version 23.0. Contirruous measurements

were pesented as meanrstandard deviation, and categorical
measurements were presented as number (%). Significance was
assessed at a 5% level. The association between BAC and age
was analysed using Fishers's-extract test. The association between

different grados oJ BAC by mammography and CIMT was
using Spearman's rank correlation. The association between
and ClltlT was ana[sed using the Chi-square test.

HE5ULI S
The mean age of the patients was 55.77+.1 1.05 years.

ttrem, only 37 showed the prasence of calcrfication in

arteries. The most commonly affected age group was 5'l

fablezFig-2]. The malority ol wmren showed a moderate
BAC [-able/Fig-3,4]. On the right side, the minimum CIMT noted

was 0.3 mm, and on the ffi side, it was 0.1 mm. The matirnum
CIMT on the right srde was 1.9 mm, and on the bt side, it was
'l .8 mm. The mean CIMT on the right sido was 0.7 rnm (0.4 sd),
and on the left side, it was 0.7 mm (0.2 sd), with a total mean
CIMT of 0.7 mm. Using a cutoff of <O.8 mm as normalC|MT [2],
approximately 97 (63.8yo) of the totalsubjects had CIMT _0.8 mm,
and around 55 {36.2%) hacl CIMT > 0.8 mm fl-ablezFig-51. Ihere
was a significant difference in CIMT beilveen the BAC positive
and negative groupg with a p-vdue of <=0.05 [-abhlFig-61. Loghtic
regression analysis between mean CIMT and BAC grades showed
that there n/as ng increase in CIMT with an increase in the grade
of BAC [ableiFig-7f.

to calcium daposits abng the vessel wall obsenred
which is an incidental finding. These deposits

BAC

Age &ears) No Yer Total
p-value

{Firhcr-exact te8ti

31-40 10 (6.5%) 0 10 (6.s%)

41-50 43 (28.3%) i {o./%l 44 (2A.9Yol

51 -60 41 (26.9%) 10 (6.s%) 51 (33.6010)

61-70 12 (-i.9%) 15 (e.8%) 27 (17.8%)

>70 s (5.s%) 11 17.2%l 20 (13.2%)

Total 1 1s rs.7%) 37 (24.3%) 152 (1Oo%)

0.ff)o1

Count Percentage [%)

I 5.4

il zo 70.2

ilt I ?4.3

i-
".Fahle/Fig:11: liltr:asourrrirr;rde,s.ror:irrli(;irJtid.llirrE.Il:.li!r.E C!MT

Total
p-value

(Chi-square test)BAC <o.8 (rnm) >0.8 (mm)

Abs€nt 82?1.3%) 33 (0,28% 1 1 5 (/5.670) 0.0001

Total 97 (6.8%) 55 (36.18%) 1 52 0 00%)

flable/Fig-51: ilir.l I r', UA(l l::41:,ii rvi :i,r., r r eqir ir,:-i' !o,r len

Me-art .9!d. Dertratian
p-value

{Chi-s<tuara tael)

S No il5 0.759 r30 0.45 t6822

0.303tt&r7
0.043

\es 37 o.9?1622

115 0.71 7391 o.21037 1 8

\ft 37 0,8081 08 0.31 65600
o.o47
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Kadioglu A and Bahadir S, in lheir multi-modality study investigating
the association ol BAC, coronary artery cabification, and CIMT,
found that BAC is strmgty associated with aging. High BAC
scores showed conelation with high CAC scores and also found
a statistically significant conelation between BAC and cardiac risk
factors like diabetes. Furthermse, in wonen youngc than 60 yoars
old, they suggested that the BAC scoring systern can b€ used as an
indicator of the presence of cardiovascular disease ['12].

Akinota RA et al., in th€ir study on 54 Nigertan vrrsrlen, bund that
although the presence of BAC in a mammogram is related to age, it
may noi i:e a reiiat{e indicaior or a rclevani mark€rtor carcjrouascuiar
diseases in womsr living in their environment [4. Ali EA et al., in
their study on 10O fernale patients, concluded that wom6n o/er 60
who have BAC discovered acciderrtally via mammography should
have their coronary atherosclerotic condition and risk of developing
significant coronary artery disease further assessed [i3]. ln the
present study, moderate grades of BAC were fourd to increase with
age over 50 years. Since the majority of women over 40 years of age
undergo screening mammography annually according to guidelines,
our study suggests that the measurement of BAC may offer a non-
invasive approach to risk stratify women for cardiovascular disease
without additional radiation. Therefore, the inclusion of incidentally
detected BAC in marnmogram reports may help clinicians counsel
and recommend lifestyle changes, cardiovascular risk assessment,
and prevention of luture carcjiovascuiar events.

Limitation(s)
Howorer, pesent study incJuded a rehtivefi small nurnber of subjects,
and most patients vuere post-mastectomy follow-up cases, v.drich uvas

a major fimitation. The absmce of a universally accepted method cff

$'adrng BAC !s another limltaton.

GONCLUSTON(S)
Hence, autfrors devdoped a BAC grading mdhod after studlng
various previous studies. The elfect of co-mobidities on CIMT
thickrress was not considered. This scoring criteria is only apdied in

a small popuktion; therdore, before commenting on its accuracy,
it needs to be tested in different settings or in different populations.
Further, studies are wananted to determine the accuracy of this
objective scoring system.The BAC is irniderrta$y detected in only 9.1% of manrnograms and

is uncommonty seen before the age of 50 years fl. The prevalence

of BAC ran(ps trqn 9-17o/o and increases with age, grtialady
in women above 65 years of age. lncreased parity has also been
associated with an increase in BAC [9]. Kemmeren JM et al,,
recorded BAC in 9% of wornen who participated in a breast cancer
screening program Bl. ln present study, BAC was detected in only
24.3o/o oI subiects, and there was only one case of BAC below the
age ol 50 years. Maas AH et al., demonstrated that the prevalence

of BAC increased with advancing age, from 5% in the first quartile
to 6% in the seconcj quartile, 147ir in the third quartile, anci Z0% in
the fourth quartile. The odds ratio of women in the highest quartile
of age having BAC was 4.7 (95Yo Cl: 2.9-7.6) compared to wornm
in the lowest quartile [10]. ln present study, BAC was noted to
inciease with age aird was nrostiy seeir irr women above 6O yeais
of age.

Sankaran P et al., in their study on ittrJ women, found that there
is an independent association between BAC in and breast anerid c&iric€6'gts: Loddng beyond bEast cencer: A rfd]in]r],ary

and CIMT. Additionatly, they lound a statistically signifcant
Bi/rc Res Not6s. 2011;zl(1)S1{6.

Ceth R. Tsner N, lGhkci S. &east arlerial aalol{odions associaled
connection with Clil/I, independent of age and

[2]. in the present sir.rcjy, CilvlT did not show an incroase in
with an increase in the grade of breast vessel dr Sciouw YT, B€iierinc* D, D€urenberg JJ, Mdi \A/P, van der
lvlG et al., in a study of 454 paiticipants, showed that

occur in the middle layer of the vessel wall, bading to increased
rigidity and stiffness of the vessel [-ablelFig-81 [2]. BAC detected
on breast cancer screening marnmogiraflts may abo be associated
with disorders related to increased or accelerated atherosclerosis
In. ln the aafi stage,s, medial arterial calcifications appear punclate
ard then coalesce and becorne thicker, bading to liner tranrtrack
calcifications [8.

indMduats with BAC had a higher CIMT than the
there was no relationship between the grade of this
carotid artery thickness [1 1].
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Correlation between N/yosteatosis and Liver
Fibrosis among Pa.tients with Non Alcoholic
Fatty Liver Disease: A Cross-sectiona! Study
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ABSTRACT
lntrcduction: Non Alcoholic Fatty Liver Disease (NAFLD) is

one of the maior leading causes of liver diseases, cornprising
a spectrum of conditions ranging from simple steatosis to
cinfiosis. ln the era of preventive rnedicine, it is of utmost
impodance to recognise the subset of NAFLD patients at high

risk of progressing to liver cirrhosis. A newly emerging concept
of myosteatosis is now suspected to be an early manifestation

of NAFLD disease prognession.

ffm: To find the correlation bgtween myosteatosis and liver

librosis among patients with NAFLD.

Mdgrials and Methods; This was a cross-sectional study

The proportion of myosteatosis and liver fibrosis among NAFLD
patients was estimated. Partial correlation. controlling for
gender, was evaluated using partial Spearman's rho conelalion
coefficients. An Reciever Operating Characteristic (ROC) curve

was plotted to assess rnuscle fat ,ractlon in predicting liver

fibrosis outcome among patients.

Res$lts: Out of the 57 subiects studied, '17 were females

and 40 were males. The median lnterquartile Range (lQB) age

of the s*rbiects was 43.0 {16.5}. T}e medjan MFll hepath lat
fraction was 10.8. The median muscle PDFF in males was 8.4,

and in females, it was 16.9. The median H-POFF was 18.8.

Myosleatosis correlated positively with liver fibrosis (r=0.558;

p<0.001). lt also negatively correlated with hepatic steatosis
(r=-0.321; p=0.02). A statistically significant correlation was

not found between liver fat and liver fibrosis. An ROC curve

was plotted to predict the liver fibrosis outcome by muscle fat

fraction i^re-a Linder Curve int-iC: t-t.tiu5; P-value: Lr.z04,)), which

showed a sensitivity of 0.615 and a specificity of 0'389 at a cut-
off score of i 0.43.

Conclusion: Myosteatosis positively correlated with liver fib'rosis

and negntively with Iiver steatosis.

disease progression [6-81. Shce the authors cqrld not find a sttdy
evaluating the conelation between myosteatosis and liver fbrosis
in the Scuth hdian popr.rlatiryr tkrqlgl't onSne setrch, th€ present

study was conducted with the aim of finding the conelation between

myosteatods and liver fibrosis.

MATERIALS AND METHODS
This cross-sectional study was conducted at the Department of
Hadodiagnosis and the Depafiment of Gastroenterologty, Amala

lnstitute ol Medical Sciences, Thrissur, Kerala, lndia, lrom January

2O21 lo June2O22. All procedures adhered to the ethical standards

of the lnstitutional Ethics Committee (Certificate numbsr 17 AEC/21/

AiMS-O7). Prior to participation, ali participants provicied vwitten

informed cons€nt.

lnclusion and Exclusion criteria The study included subjects

between the ages of 25 to T2years with confirmed NAFLD based

on MFll (Liver PDFF >5%). Patients wth significant alcohol trse, the

use of steatogenic drugs, uncompensated liver cirrhosis, pregnancy,

and secondary causes of fat accumuiation

disease, viral hepatitis, and parenteral nutrilion

were measured to calculale the BMI for
and muscle lat quantification wete perfonne.d

strgJ€nce. Ultrmound elastography was used

conductad in the Depatm€nt o{ Fadiodiagnosis and Depstmer*
sf Gastrffintero@y at Arnata lnsiitute of Medical Sciences in
Thrisan4 Kerah, .knlia, fr,sn Janury 2O21 to June 2S22. A tstal
of 57 subiects with Magnetic Resonance lmacing-proven (MHl)

NAFLD nverc inciudcd in the study. Bocly waigr* and haight vuarc

rnaasured. l-r'ver fat and rnyosteatosis wera rneas.urad uslng the
MFlldarhreel Proto*r Deneity Fat Fmclion (PDFR m€{hod {flarative
Docornposition of Water and Fat with Echa$DEAL-lQ sequence['
Urrer flbrosb,rrres assesesd uelng 2D shear wava elctography.

INTRODUCTION
The NAFLD is defined as the accumuhtion of fat in the tiver,

which is provsn by either histology or imagrg, in a person with no

other cause of fat accumulation such as significant alcohol use or

steatogenic drugs [1]. tt is one of the major causes of liver diseases

worldwids, with a gbbal prevalence ol 32.4Yo. The overdl incidence

has been found to be higher in men than women nl. NAFLD

comprism a range of diseases, varying {rom simple steatosis called

Non Alcoholic Fatty Uva (NAFU, a relatively harmless condiilon' to
Non Alcoholc Steatohepatitis (NASH), which indicates hepatocyte

injury in the lorm ot hepatocyte ballooning. NASH can also involve

varyrng levels of fibrosis, with progression to cirrhosis occurring in

30-40% of affeeted individtrals [1-3]. Rogtessive livet fitrrosis is a
dreaded conplication as rt re$rfts in ineversible loss of hepatocytes

and subse$Jent [ver dysfi.mction [4].

The pathogenesis of NAFLD is multifactorial. One of the mechanisrns

is thouglrt io l.rc irrsufirr resistatr(FrnediatexJ oluiegulatir-lr of adiFx.lse

tissue lipotysis, leadirq to hryeased circulating free fatty acids [5,6].
Skc{efal nuscle is considered to be the maio's;ite for the dispcd of
ilrgested ghrmse, which is insJlin-stkndated. \Mren there is e>tcersH
iffir:ation in skeHd muscle, ettler within the myocytm or betwest
nryofibrcs, it istamed asrnymteatosis. This increffid
and interm.vocelk-rlar fat content has besr shown to play a pivotal

in the dercloprnent of insulin resistance in skeHal rnusde [5,6].

Litlle is known abod the clinical implications of myosteatosis,

receflt studies haw sl'ror,vn that it is bdi€ red to be a plecrnss
insulin resrstance and may be an early rnanifestation of NAFI'-D

Jorrnal of Clinical and Diagnostic Research. 2023 Nov Vol-1 7(1 1 ): TCOr -tCoSl
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Quarfficatiwr of Liver Fat and Muscle Fat Fabh/FiS-1a,bl:
Liwr and nruscb fat quantifrcation was conducted using the T2.-
conectd 3D Multi Echo Dxon sequence with reconstruction on
a GE HDxt-1 .5 TESi-A. Tire irnagirrg protocol inclucjed air axial SD
IDEAL-IQ (DXON-Fat Fraction, R2*, Water, and Fat). The IDEAL le
seqir€nce had the foilnwing pararettrs: TR-9.S, TE-4.4; Numbs of
echoes-6; FOV-4 1 .0x32. 8 cm ; Matrix size 1 28x 1 2g; pixel bandwidth
1 11.1 1Hz; Fh ar€h 6; Slbe thickness-B nrn. Data acquisition was
cornpleted during one breath hold (scan duration: 14.9 s).

The PDFF images were used to determine liver and musde fat
wttent, wttich were viewed on the imager console after image
acquisition. On three MRI sections, five circular Region of lnterests
(ROts) of 500 mm2 were drawn in the liver wtrih avoiding
vascudar, and bitary structures. The average of the 1

was taken as the hepatic PDFF, with a vafue of >5o/o

significant steatosis [9]. Myosteatosis was assessed
sequence by manually segmenting the muhifidus and
muscies bilateraliy at the Lumbar 3 [r-3) ievei. The iarge
observed between the longissimus and iliocostals
inctuded ir'r the ROl. The rnrurcle PDFF was detemined
the average value of the two readings, which were

singb observer. l-iver PDFF and nnrsch pffF rnasurements wtrE
each performed twice, and ths average of the two measurements
was taken.

Livar fi brosis assessment flable/Fig-i cl:
,{l ultrasound examinations were conducted using the GE Healthcare
LOGTQ S8 syst€rn. The patient was imaged in a supine or sliglit iS@
bft bterd deo$itrxs posttion, wrttr ttre right arm ebt/ated above the
head to inprotre trE aooustic window to tfrc lver. TteB+node inrag€
was opttmised for the best accx.rstic window, avoiding any mass
leslons, rressels, and bile ducts. AJ! elastogr"aphy measure.ments wer.e
obtained by a single observer.

The probe was placed on the skin surface after applying gel, and
measJrernffits were td<en 4-5 crn deep lrorn ttle skin and at least
1-2 cm away from the liver capsule to avoid reverberation artifacts.
The patierrt was instructed to hold their breath at the end of normal
expiration or inspiration, and 11 measurements were taken in a
nautral position. The measure+nents \,€re recorded in kilopascals

ftPa). lt is important to note that cut-off values lor fibrosis stssir€
may vary acr6 ufrraso.md systans ftorn different wndors.

According to the Dresent system, the cut-off values and grading of
fibrosis are provided as follows fl'able/Fig-21.

STATISTrcAL ANALYSIS
Tlrc data analysis was perfonr€d using $atistical Package lor
Social Sciences (SPSS) version 20.0. The results rarcre expressed

as the median and interquartile range. Partial correhtions,
conlrolling for gender, were evaluated using partial Spearman's rho
correlation coefficierts. An ROC curve was pldted to assess the

vafue of rnusde fat fraction in determining the outcome
among patients. A two-dded p-vafue of <0.05 was

statistically signifi cant.

7 being
with fvlFll-proven NAFLD were included in the
lemales and 40 being males. The mecf;an age
while for females it was 45. The distribution37.5,

sutfects based on baselne characteristics is presented in

Uver fibrosis staging Metavir score kPa

Normal-mild F1 6.48-6.60

lJild-rnoderate F2 6.6&&07

Moderate-severe EA 8.07-9.31

Cinhosis F4 >9.31
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[ablaiFig-3]. Sgnif,cant liver fibrrosis $iver stiffness >6.60 kPa) was
diagnosed in 39 NAFLD patients {168.4W.

Myosteatosis showed a positive conelation with fuer fibrosis (r=0.558;
p<0.tl1) and a nwotive condation with hepatic sleatosis (r=-0.32t;
p=0.02), as shown in fl-aHeFtg-4a-dj. An BOC curve was pedormed

to assm tte nruscb fat fraction test's atilrty to predict liver tuosb.
The Area Under Cunre (AUC) was 0.605, indicating lhat it was
uorrsidererj a poor test for predicting liver fibrosis arnorlg patietrts

(p-value=0.204). The cut-off value with the best sensitivity and

specificity\ for muscle fat fadion was 1 C.43, with a sensitivtty of 0.6't 5

ard specificlty oi0.389, as presented in fablefig-51.
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Total {n=5{
Median (lQR)
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DrscussroN
It/yosteatosis is said to be an earty sign of progrmsion {rom sirnple
steatosis to NASH [10]. ln the present cross-sectional study, a
moderately positive corelalion was fcund between myosteatosis
and liver fibrosis. These indings atign with those of Nachft M et
al., who found a significant conelation between liver stiffness and
tha skeletal muscle fat index calculated using CT in the psoas
muscle. This conelation was also found to be independent of

4e, sex" liver steatosis, Aanine Transarninase (ALT], Glycated
Haemogbtin (HbA1c), and hypertension. This relationship persisted

in multivariate analysis when accounting for multiple confounders.
Hence, myosteatosis was found to be strongly associated with liver

stifiness ['i1].

To date, thele is still no consensus on IvIRI-PDFF cut-ofl values for
myosteatosis. Our study provided a cut-off value d '10.4, derived
from the ROC curve between myosteatosis and liver librosis.

Above this vatue, s(;nificant liver fibrosis Metavir score >F2) was
observed, making it a potential diagnostic marker for significant
myosteatosis.

No statistically significant association was found between hepatic
steatosis and liver fibrcsis. Hoffever, the degree of myosteatosis
showed a weak negative condation with the amount of hepatic
fat. Since higher grades of fibrrosis were found in patients with hign

muscle PDFF, authors can indirectly assume an inverse relationship

between liver fat and fuer librosis. This can be e;qglained by the
histopathogenesis ol lhrer fibrosis, v'rtrcre persistent hapatic injury

leads to faibd liver regeneration and the replacement of hepatocytes
with excassive extracellular matrix, including fibrillar cottagen [12].

A study by Permutt Z el ai., examined the correiation between
hepatic steatosis assessed by MRI-PDFF and liver steatosis and

fibmsis assessed by histology [13]. They found that patients with
staga-4 fibrosis on histology, cornpared to patients with stages G3
fibrosis, had sigrnificantly lower hepatic steatosis. Their study also

shevad an inverse corrdation betwe€n MRldet€rmined hepatic

PDFF and hepatic fibrosis [131. Therefore, a low value of hepatic

steatosis may not reliiably indicate iirc sercrtty of NAFLD, as rt can

also be present in advanced NASH with progression to cinhosis.
AddrtionalM to identify patients at risk of progression to advanced

NASH, myosteatosis may be a better marker than liver fat conlent.

Furtlprmore, the present study *lous no conelatist betuteen

BMI and myosteatosis. This fiMing is consistent with the study
conducted by Kitaiima et al., [14], v'rhich examined 333 NAFLD
patients and found a positive conelation between the multifidus

muscley'subcutaneous tat ratio and age and visceral tat, but no

significant conelation wittt BMl. One possible reason for this lack
of mnelation is that authors did not consider body fat percentagp,

which proMdes a more accLrrate depiction of body composition
by differentiating fat{ree rnass. Blvll has limitations as it does not

distinguish between muscle, fat, bone, or vital organs. Therefore,

ind.ividuals wtth high fat-free mass relatirre to statu,re may harre a

higf) BMI but ncft be obese [15].

The strongth of the present study lies in tle we$-characterised

adult NAFLD subjects, including both genders, and the use of
imaging tcchniqucs (MRI-PDFF and 2D shcar wavc clastography)

for assessrnent. The authors employed a validated MRI

PDFF tecfinhue that conects for various biases,

rdi$le and accurale rxults compared to the
phase/Out-of-phase (lPlOP) Dixon method 116l

non invasirre Shear Wave Elastography (S1AIE)

hepatic fibrosis assessment has excellent diagnostic
serving as an altemative to liver biopsy [1fl.
steatosis, myosteatosis, and librosis (E-median) were

continuous variabbs, \ d1ich is ideal for corelation analysis.

The present study findings align with the study conducted by
et al., Il 8], \ryhidr investigated 23,311 subjects and found a higher

percentage of gmd-quality nrusde lo be associated with a loraer

fikelihood ol moderate to severe NAFLD in males and intermediate
to high lwels of lver fibrosis in both sexes among parthipants
with tIAFLD. These associatlons rernained significant e'ven after

considering additional NAFLD risk factors. Further research is

needed to establish causal relationships and determine the clinical
signif,cance of myosteatous in predicting NAFLD outcomes, rltrt{ch

would be valuable for future studies in this field.

Limitation(s)
One major limitation of the study was the incfusion of a low numbor

of subjects, which can be seen as a lirnitatron. Additionally, the study
did not include insulin sensitivity in the assessment of Horneostatic

Model Assessment for lnsulin Resistance (HOMA-|R), des6tite its

knoun impact on rnyosteatosis. Atthough the stu@ estabffshed a
cut-off value of 10.4 for rnyosteatosis, above which significant liver

fibrosis was observed, it did not investigate the conelation wth the

severity of fibrosis. This can also be seen as a limitation of the study,

coNcLUSroN(s)
Ihe iIAFLD has now becarne ore of the rnost important carses of

liver disease worHwide and may emerge as a leading cause of end-

stage liver disease in the upcoming years, Early diagnosis is crucial

to prevent various complications such as fibrosis. Becognising

myosteatosis is important as it may contribute to earty progression

of fibrosrs. The management of early NIAFLD should also invoMe

assesing lhe presence and severity oi myosteatosis to prevent

cornplications and predict the disease outcorne. The authors

carrnot sotety rely on the degree ol liver steatosis to assess the

sevaity of NAFLD.
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