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Abstract

Objective: Quantitative evaluation of the correlation between liver fat content and iron content in
patients with non alcoholic fatty liver disease (NAFLD) by magnetic resonance mDIXON-Quant
technique. Methods: Forty-eight patients who were diagnosed with fatty liver by ultrasound or CT
examination and had no history of excessive drinking at the Affiliated Hospital of North China
University of Technology from March 2021 to September 2022 were selected as non alcoholic fatty
liver group; an additional 54 healthy volunteers from the same period were selected as the control
group. All subjects underwent an upper abdomen mDIXON-Quant examination and data were
measured by two radiologists (who were trained before measuring the data) with double blind
method via Philips ISP (Intellispace Portal) workstation for fat fraction mapping and R2* mapping.
Data were analyzed by SPSS21.0. Results: The data obtained by the two radiologists were consis-
tent and reliable (intra-class correlation coefficient and alpha coefficient > 0.9). There was no sig-
nificant difference in age and gender between the two groups (P > 0.05). The differences in body
mass index (BMI), liver FF and liver R2* values between the two groups were statistically signifi-
cant (P < 0.001). Logistic regression analysis showed that liver R2* values (OR = 1.198, 95% (I =
1.071~1.339, P < 0.05), BMI (OR = 1.955, 95% CI = 1.422~2.2687, P < 0.05) were independent risk
factors for NAFLD, and the risk of fatty liver increased with increasing liver R2* value and BMI.
There was a low positive correlation between liver fat fraction and liver iron content in our
group of 48 patients with NAFLD (rs = 0.307, P < 0.05). Conclusions: The mDIXON-Quant can be
used to assess liver iron content in non alcoholic fatty liver with high reliability and consistency.
Patients with NAFLD had higher liver iron levels than normal and their liver fat content had a
low positive correlation with liver iron content. R2* values and BMI were independent risk fac-
tors for NAFLD.
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1. 51§

NAFLD 72 H FirBRE E 5 i WL e e e, £ b B BRI R 2 1 29.2%, HEAN EFA
A 1] [2]. 290 AN 28 R ALHI B E G IR b JoEE % NAFLD HIA 20697 259, HRA KRR K
FEEA N 1 5 2 AT (Insulin Resistance, IR)% 2 PG K K [3]. ITFEMFFER[4] [5], KZ % NAFLD
BEAEENNERTIR, 255 NAFLD MR AEAFEE B HIK R, HAE NAFLD #kRe . Filj5 &R B 21E
FH, DRIt R Ak 2 2 1) o VP Ak T ORI R AE DS B 127 B T VPl 45 7 T A — 52 i B 6] [7]. A
W 7K mDIXON-Quant £ A 52 & 1Ff NAFLD B3 FFREEk & &, IRUT AT RE G & & 58 & E A %
P,
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2. AREFZE
2.1. HFRMR

MEHL 2021 4F 3 H % 2022 4 9 HEARILHE TR M B Be st i2 H- 4 5 50 CT #2512 iR i I H.
T B Y sk Ay ARG PR R 07 I 1) A e TR A I A R G R . ANARHE: 1) R > 18 % 2) T
2018 FHIARIR 52 [ 2% 434 MG 17 JF AR ORS M JFF s 25 2R B Hh ) IR VRRE 1A i i e FFE s B ¥ HE R (2018 4F
SEHRR)) (8] NAFLD Wi WibritE: 3) (RIS Bl CT A2 o i 177 JH P 8 R A 387 4 Dy T %o L4
4) IEPKTE R SERE . BT B I9AT LIEET MRI A5, 45 mDIXON-Quant /¥4I, HERRAr#E: 1) H MRI
KA T 2) JE R VEERAR R PR MLV R G050 S BURIFBRITRR s 3) FFNE Aag U0 o A J R 208 2k e g
BRI T B 4) TGP sE: k25 12 M A AH ORGP B =210 g, ik > 140 g: 5)
RREFHEANTE SEE . 6) BEIR S IR 5 . BRI 102 BB, Filk 18~87 ¥, THIER(GS +
13)%; Horp NAFLD 41 48 491, S04 17 1, £t 31 451, “FEI4ERL(57.15 £ 12.45) %, BMI: 27.19 + 3.06 kg/m’;
IEH AL 54 6, B8 B, ik 36 B, “FIIERR(53.98 + 14.25)%, BMI: 21.29 +2.67 kg/m*. AHWfF 4
ERPEAR B b, FTA 2l Y R A A

22. UES5HZE

I FH A 2% Philips Ingenia 3.0T MRI 4%, A E 25 4~6 h, HFERIN B ZH AT . Fraf
EHATAPEMT, %4 3D mDIXON-Quant 6 5% 197 51 LA L L T2WIL - [8] SOARSE R SR BOIAL T #1143 4
H#iZ2%: mDIXON-Quant P3| S%: HEERA] 5.7 ms, [FIFEEE 1.02 ms, [FPEEE]EIRE 1.3 ms, ZE
6 mm, FLE 400 mm x 350 mm x 231 mm, fAZK 2.5 mm x 2.5 mm x 6 mm, BEHREC 1, BURMERID 2,
RGO T1 R, 93 6 AR T2 bR s, BRI, FHKE 16 s.

23. BgathEnE

X:H Philips ISP (Intellispace Portal) T_{F i kb FE MRI 545 , ¥ 44 FEC R U GO 22 25 i mir 5 1247 ik 551
K UG 20 M EUG  BE I E AT R I &, ZEAFRE FE MG T A &% B L\ BO & B —TH A1 2 300 mm®
R X (region of interest, ROI), JECE W XTHR[E SAHALEUR, R nl el ik, HAHE . 8%
), = FF EZ B ROIJEE T R2EME b, FF B R2E ¥ ROT AT A FFAE R — J2 T R AH R £
B, 134% ROL W FF & R2MH, VAR AT 73T 2 BE FF E & R2ME AT IME VE A AT A4 1 FF
1 % R2MA (& 1~4).

Figure 1. Shows the normal control subject, female, 45 years old, with a BMI of 18.4 kg/m*. On the FF diagram,
an ROI was placed on segments II, IV and VIII, and the FF values were 1.57%, 1.92%, 2.4% respectively

1. FIRIEEXBAETRE, &, 45%, BMI K 184 kg/m’. 7 FF B ERF I ER. IV B, VI ER9 35
E 1 N ROI, HFFEDHA 1.57%. 1.92%. 2.4%
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Figure 2. Shows the same subject, On the R2" diagram, an ROI was placed on segments II,
IV and VIII, and the R2" values were 29.57 ' S, 32.017' S, 37.59' S respectively

B 2. FiREl—%ik &, 7 R2E AT 11 BRIV B VI ERFERIGLE 3 BUME 1 4 RO,
HR2MESHIA 29.577" S 32,017 S, 37.597' S

=

Figure 3. Fatty liver group, male, 56 years old, BMI 30.33 kg/m* One ROI was placed in
section IV, Section VII and Section VIII of FF map respectively, the FF values were
23.62%, 25.99% and 28.2% respectively

3. BRAARTAERIRE, B, 56 %, BMIJ 3033 kg/m’. 7E FF EIRF IV EE, VIIEL,
VII RS HE 1 4> RO, H FF E577 23.62%. 25.99%. 28.2%

Figure 4. Shows the same subject, an ROI was placed in section IV, section VII and section
VIII of R2" map respectively, the R2" values were 79.97" S, 87.047' S and 79.537" S, re-
spectively

E 4. F—%=ik#, &£ R2EFFIVER. VIIER, VIIERSFKE 14 ROI, H R2ES
H979.97"' S\ 87.047' S\ 79.537'S
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24. GHERZE

K H Shpiro-Wilk #5673 BT 715 BORHIERS M, THREZTRH X +5 80 M+ OR Fon; THR TR 2 57
LR F ST AR A ¢ K536 55 AE 2 5 Mann-Whitney U K56 . 2 M VORI ] EL SR o7 K56 . SR SPSS 21.0
BEES MR IR 2 44 DR I & 28 (R AT (S B2, alpha REL > 0.9 FORfEEMm; N4 AH O & #(intraclass
correlation coefficient, ICO)F Rl 4L RFIEEM:, ICC>0.75 ForEBEEMIET 5. K logistic [ A7k
Iy HT BT 2k & B \BMI 5 NAFLD {155 & o % H] Spearman 73 M7 i i FF 2L i 107 &5 & 58k & B 1A 544,
FHRZEL 0 <ry <04 NRFEMDE, 0.4 <r <07 HFEAHK, 0.7 <r,<1 AL, P<0.05 NERA
Gt e

3. &R
3.1. AEARGEITNERRETEERESEST

T 44 FUAZ D IFFI0T. FF 46 K2 R2{EL ) alpha REUYKTF 0.9, ICC IR TF 0.75, BIRA RUFHIAT (5%
LR NE, T 4 BT N B e 1 I E AT SR S b . A 1

Table 1. Liver FF and R2" values determined by different radiologist and their comparison (¥ s )

# 1. FEEITUEAATAE FFE, RZERHEER (T +s)

. 5 " BRI alpha
S N () t1H P{a " Icc

1 2 AN
JFIE FF 18(%) 102 537+7.76" 5.53+7.61" -0.068" 0.946 0.998 0.997
JIFAE R2ME (' S) 102 47.85+10.45 47.76 + 10.48 0.064 0.949 0.997 0.994

H: 1) M= QOR. 2)*: Mann-Whitney U 15 .

3.2. BBAFFARIESAMFTHRELEZNE R2ENHE

JE W AT 4 0B A SRR TG 22 (P > 0.05), g AT41 BMI. AT i 5 & & bk & 8
mTIERH, ZREAFRITFEEN(P<0.05). W2,

Table 2. Comparison of baseline data between normal group and fatty liver group (x s )

2. EBERBEHFERRMRELERBIER (T £5)

P (1) .
e N (1) = % WD) BMI (kg/m®)  JHJIF FF (%) JHIER2EC'S)
ERA 54 18 36 53.98 + 14.25 2129 +2.67 261 +1.59" 41.64 +6.39
Hi F 2. 48 17 31 57.15+12.45 27.19 +3.06 10.85 +8.66" 54.74 +9.80
i 0.049 -1.187 -10.826 -10.826 ~7.890
P1E 0.825 0.238 <0.001 <0.001" <0.001
e 1) M+ QOR. 2)*: Mann-Whitney U }5%; .
3.3. Logistic BJ3 34

S5 R BoRFIEEL & B . BMI /& NAFLD {7 G R & (P < 0.05), BE#E R2E M BMIE 80, g
o T P XS B8 - L2 3
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Table 3. Multivariate logistic regression analysis of influencing factors of NAFLD

= 3. %A logistic EYAZ T NAFLD HIFZTE 3=

SR OR & 95% CI P
R2™Y 1.198 1.071~1.339 <0.05
BMI 1.955 1.422~2.687 <0.05

3.4. BERIFTERTEEEN S BESHIEN XA
Spearman AH 5% 3 H7 S 735 R 105 H AL JHF U i 97 5 8 5 0k 5 B 2 1) R IR IEAH 5K (ry = 0.307, P < 0.05). 411
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Figure 5. Scatter diagram of correlation between liver fat content and iron content of sub-
jects in the fatty liver group (n = 48)
B 5. BERFTAMR X RATAEAEAT & B 5% S BRI X M= E (n = 48)
4. g

AT, JH T B A7 5 1 S 5 P U IR 7 25 B Ak 2 R P e v, AL R A7 7 R G Y I 25 IR
M AN PR b3 o 8 75 A CT A A 2 07 2 AR M 28 1k 1) T BB, (RURT 68 2 T 7 R0 12 T R R 38 1 22
BT, & & CT At TR & VPN B M e i — 2P0 78 . REILIR B A N 2 H 1T i
£ B AT RS A B VTAL I IR 5 2SR AR 0T, IR A AL R R S g L IR B (Magnetic re-
sonance spectroscopy, MRS)%%. BEfE: MRS # A& 2 W48 R Wi i o 8 M 8 =1 A [9], {H MRS &
TR F B 28 AR IR B v, PR K HE b 8, CA A ARSI TR s, XRERAE—E
PR F PR 7 AR IR PR LR [ 101645 S8 A A AL BAR I, BIBURNE AR T a3 I 24 S 2K s
IKREME LS4 4 B, ELOG EE R IR D7 I i W e e 22, IFIE N ERDTRR B2 Gy e 2 45 2R . B
BRI e, B T80 L IR 7 51 (52 G AL 22 A RS dmht MRTF2 R 7248, HOREE = AN L DL B[R] ) (145 5,
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AISEPUK IS S e 4/ B[],

AR 3D mDIXON-Quant £ AKAE 6 [ IHE5A 7 VBRI A [ 28 liom i & FF R
R2" mapping &, @i J5 AL BE A, 7 FF K& R2™ mapping K I B354 i ROI Bl 7] 3575 FF {f &% R2"{H,
R G 2 B S & &, BRAE T B, HI B Wi n] SR M R {5 R, B 4 A M SSHRIE [ 12] [13] [14].
T B [ 12250 70 S R AN R B ] — B IR BOAS [ ) ROT A K 5 M 6 J S [ f 2 88 B 0 #5-F) FF A2
TEGi 5 2 5 o VPREIE[ 13155 00F 70 S s L FH R WP T 1A By O R o i e B 8 v P AL P 45 5 3 58 %
I EL(ROC BHZE R TIN50 0.94. 0.69). ASHE FCH 5 A B2 I & (P FF 8 &% R2MA ) alpha F %L
K ICC ¥IKF 0.9, 7RUEH 7 mDIXON-Quant T 5 S 1A FF AT A i 2 B Rk 3 B ml {5 B Je m) 55 B 1k
o

H AT NAFLD 548kt 252 8] s BE A= BEALE M ANE 28 o I Rmi 7T &0, ki #0n] BE & NAFLD H 5
Gl R Py PR ) R e B P P 8 B A Ak i R R s R R R [ 15] BB A AR L BRI R TR 2 —, I8
SRR AT, BT Fenton S HE AL AR SR AS i 1 SR D= i B AL SR BT . SR AL O TR
PIRZ O, SE AR IR & NAFLD W EEEURK &R, 5AEEEEE NAFLD MHLt, fAESRIL#
I NAFLD A S bR BT [ 16] [17] 8% & il m al E AP b iR, S 8O It %, 124 NAFLD
RIES NASH ST ARtk . 1l it Ak FALRIR . JE S RPN A] BE S T IE R BtH L 5 SO A gt —
B, FEOEZ AR SORE, X FIEEAT BT, AR I E 18] [19]. 52405
AR, B A AR RIA A, S EUF AR — S N E [20]. B AT RORT SR B R BA T AT
DU S R AU [21] [22], XA ImPRAE £ 81697 NAFLD #4174k

AHEFE R mDIXON-Quant FEARIRT NAFLD & FFUEAR G & & ST IS BN R R, 4RER
NAFLD B#H SRS TIEW A, HIFERD &8 5% &8 2 1556, X5 0EE E A /MR E 5 A —5
[23] [24] [25]. FEL[23 1556 50 R B 2 FF LS B IR 0 28 4 e o 38 m - FFIE R2ME ST, EL AT A%
R AR R 5 T R2ME IR AR IEAHSE(r = 0.382, P < 0.05),

AR L ZAAET 1) ABFRARE S TR ERLS R A LI Mr,  EUG T BF ARG 7 & Ak & &
(0 17 FH P 2 N ACAE 95 FH 1) RO BRI, 30T 4R SKA AIF 50 FH 21 1 8l 90 1 D 4ok 0 e A Rl e s f 5 S 1
[26], FCRH T FFIE 2 S S ae AR AT IERAR NG T & 2 Rk & &, fdE— Py s, 2) &
WL R 5 T HEWi P4 & IE R 41, RSt NAFLD B RFAERe i AR R B it TR v EES Y, g
REMRURAE . AR A R AR, SR e ik — B AL .

25 iR, mDIXON-Quant R - JEI0RE 14 i 107 - S8 I Bk & 2 e 0P A, HnlE R R EE R
oo ARG 1 AR 7 P AR 2 A AE — 2 RO DURY, FLRFRERE I & B 54k & B 20 EAHSG . BMI K FFRE
B i AR T AR I P A F G TR 2
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