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ABSTRACT

Objective To investigate the application value of MR mDixon-quant technique in accurate quantification
of pancreatic fat content. Methodss 237 subjects were studied in this research, including 107 males
and 130 females. All subjects underwent midsection MR mDixon-quant imaging, and pancreatic fat
content was measured in head, body, and tail, respectively. The mean of head, body, and tail was
taken as the final fat content of the whole pancreas. They were grouped and recorded according to
their gender and age. Results The ICC in the observers was 0.997 and 0.996, respectively, which is
0.989 between observers. The fat content did not vary significantly between head, body, and tail in the
pancreas. The median fat content of pancreatic was 3.33%(first quartile 1.82%, third quartile 6.16%).
Conclusion Quantification of pancreatic fat content by MR mDixon-quant technique was convenient
and accurate, having good repeatability and reproducibility. It can provide a methodological basis for
the study of diseases related to pancreatic fat deposition.

Keywords: Pancreatic Fat Content; Magnetic Resonance Imaging; mDxion-quant

B, BRBREEXNRBABZELA, ELRABMALBROEESR
FU, 2AERFEIERNNRSERANBESLAMAT, MBERNT 2R
ZEIERRARNBERIERR, RRIEDWAL, RIPARBET, 3EEM
BB AERATRHR Y, AR, 2AERBNBREHT TR, AL RSAm
BRFERS S MR, BTEMERIENEES . Bit, BE—MFEH.
BRONEREREETNEREERSE. MRERMERA(MRI mDixon-Quant)
REBWERNEHEEHITHRHEE, BRABLE. AREERKIEEMTFENR
=", Rit, AHZEAMRI mDixon-QuantllE&E @A RIS E, LA
R BER AR SIS G IERE N RRIEI & BRI M AP RIE,

1 BES5AZE

1.1 ARWR ARARNNEAAFEENRRERE, BILPMENE LEHMR
mDixon-QuantElf, MELERRENR. TFREHNERAETEEERERN
WidEHL2378, HPBFH1078. 1308, Fhe21~79%, FIIFHR(50£15)
¥, BER. HHID4H, BELKRL FIEMRNKTEEINYEENERER.

Rl ZREHBA. FROBRBERDHRR

BRI ERHT(D) At <k
mE BEIEHAEMA) B TRIAERRA R Ma(o0)
A1 21~30 12 3.2175 21 1.441
262 31~40 32 2.546 15 1.880
483 41~50 16 3.1745 16 2.277
204 51~60 18 5.232 35 4.408
485 61~70 29 6.255 43 4.408

1.2 WE&EAZ FFREAPhilips Healthcare 3.0T MRIFFH#{Y, LAEEEMR mDixon-
QuantHR#ES#HIMT: TR9.1ms, TE 1.33ms, H6-MEEREDLK, [B:8K (8 FEHET|E

(55—1FE] BER, 5,
(@ifEE] kXA, X,

FREM, TEMTHM:
BIEEEN, TEMTAM: REHRANEA. E-mail: 979839187@qqg.com

TEFRANEA. B5HRARNZ A E-mail: 3634669@qgg.com



1.3ms, FEMEFI80mm X 140mm, HiEMA3°, N
2.5mmX2.5mmX3.0mm, SRERE2, 55FrEK2,
a1 12,55, FA#ECE LS (SIEE N ER). — R
BERENARGK(EMRM. REA. K8, BEBAME. T*. R
E %)

1.3 MWBHZE BRNNFRBEHIBEZISP VI IEL(Philips
Health-care, Best), HAMIE+E U LEIREIZEELINH
Ef, ERRSHE LM rNEREEREES E(%), HP—
BZEMFRAEREN—X,

MER, HBE=EXBX (regions of interest,
ROI): k(M ARR_LRBREMBVERARALR). BRANBEE (MR
2 _E RSB A MBVBRBR IS D RS, EREIABRE, k2R
FEK), ROIK/NA100~130mm’, MEBNRAETAEERES, Fik
RAMBMROIN S ERIFALCLE, FITEFRA ME MR
&, AL,

1.4 &it%¥ 5% #iAmDixon-Quanti: A N & fE g g
BEENmEd: VAMAZMIENER (two-way

CHINESE JOURNAL OF CT AND MRI, OCT. 2021, Vol.19, No.10 Total No.144

randomeffects model)iF{4E95% B 5 X 8] FIH AN HE X Z 3k
(intra-class correlation coefficients, ICC), BHMEEN
WICC(EEMY, B—EMAREENE)FMBEENICC(H
M, FTREMEENE), ICCKT0.8NTEMRF. M
P<0.05HERBRAITFEEN. BERE.L. . B31ROIfE
BEENFEYIEENETMREBENSRAEHE2. KRASPSS
20.0(SPSS Inc., Chicago, IL, USA)BRH#HITHITFE D

24 B

2.1 £RAMEERIE WEENKICCHF40.997F10.996,
MEREEHIICCH0.989, FBAmMDixon-Quanti A2 EARAS
BEENTEERS,

2.2 RIRAKH 2B ER BiRL. . ESEHaELST
FER.

2.3 BHBRGIEBEGSH 237TURZBERSEERSE
3.33%(259{i{E1.82%, 759 {il{E6.16%), WE1, FEE
R R BERRAE IR S E LR Lo

A
5]

1) 1c)

BE1A~1B WA & . ARk k. RE2AKEROL, A& TEAR Y100~ 130mm’, B FFfjk ik oy & KRE ,

LRI

33t

BRIRUTRERS, SFRIZEPEETFIL. RAEAMAES.
HmFARRENATEE, NOKRS, BERHSFREFETNHIRE,
WRABRFNEREHRTELRBHEEN “Simg” , 8
MEEERRK LT ZNE, SRFEEIREE(hydrogen 1
magnetic resonances spectroscopy, 'H-MRS)##Z@EIA
NETUUBLIERERETSEN o U, ERES
=, BEHARNERK, RIFEHR, REFNERVOIFTER
X, BENELATAERENEBRE. ERTRVER. BT
FRAR(AFRE)N, VOIINSRIE ANA 58 W R AR SE B 3 %2 A Fl M
B, BRENERERARMNNEM, FALEMRSE SRR
BaiN AR LD, 3T FMRS, MR mDixon-Quantii AN EE
B 1)MR mDixon-QuantEEIEEMES, T8
ERNMIMRSER; 2)—RBESEAITRGE, #EE, BEL

BREZ1RE,; J)EZREERE S, TUEENESES
SEE(0~100%)NEEE, 4) iR, ERTF&KG. K
BEE R FERTRE; 5)MRMEHRENEMER), RMRSE
B/ SR NEY, EE, ENEEEEF ADixon
B AT B N B BEEIBS B E B T X AR Y, B
BFEEHEHHRERL,

ARREZFEVROIEESZTHAEXR”, X
100~130mm’, BEKENREREIAERNS. KHTH
MRBEN, AFREARR/N, REZEFREhHE
V&, BEEEREIAZENRELSE/NHA, RO
X, WegeSHERRE"™ ., EFETNTHHRRE AN
ROVNZRERRIEFF S EN SR, EREFHAROLNE AR
SERESTR/NHIROI, BRBRAWRONMEAEREES
TREERRER",

BaiZENM SN ERERNIRENS S FH, B

-+ 119



RECTRIMRIZRE 20214108 $19% F 1081 BE 14447

BLOBARENNBELTBOEBARES, BAEBRY
RRBTR, BE—T2N. FARBEES RT3 (3
k. Bk, BR)HINE, ERER=MMINEEBSHL
E2R2, SHAABIHRER—H ", o, BEERSE
FERRAAANER, MARENNT, FEEEEENIND BT
FEES,

BYEBIXBES, HINHE GRS 20 B RE AR
BEEHSEN FRN6.2%", AMROIKERST
6.2%, WNBEEAAER: (1)SinghZ "M ABSE X EIE
TNHREMMRIEHERSE, RESENRENSZRE
WARE, EREERE; (2)SinghS T Frg N STt B AME
BMISMEF30kg/m’, MAHARMANABNBMIEEREIKA, X
132 T BMITTRE 2 BEBS BE A M R R 2 —

BEfE G FE FI A CTRITE RS RIS B RARE R, B4
B R S B CTEEEN A, ZMRERECT
BHRS AR S D BIERIGE IRE DT 7L MR,
AT P AR TR E S 0CTE, MERNCTENERE
MEER, WHARSHTRE, b, BEFEF BBENE
B T ARAHHRY, BRBREERTRREEE ML,
REEHE S,

EER, ERNMRIEHEENHARKSY, KHAREA
Bk, BRBRAREREH#TTH4E, FIAmDixon-Quant
RANEEEBEEEHSSHTTENE, BEYSH. NG
BESHE, AMREBERERASSATEENEEE
A BIRMAIENA EEKIE. BT FROEBNE, Kits5
‘SRR HITNR, BAMRBRRZL,

SE R
[1]Chng M H,Alonso M N,Barnes S E,et al.

immunity and antigen—-specificActivation

Adaptive

in obesity-—

associated insulin resistance[J].Mediators
Inflamm, 2015,2015: 593075.

[2]Yuan F,Song B,Huang Z,et al.Quantification of
pancreatic fat with dual-echo imaging at 3.0-T MR in

clinical application: how do the corrections for T, and
T,» relaxation effect work and simplified correction
strategy[J].Acta Radiol, 2018, 59(9):1021-1028.

[3]Steven S,Hollingsworth K G, Al-mrabeh A, et al.Very low—
calorie diet and 6 months of weight stability in type 2
diabetes: pathophysiological changes in responders and
Nonresponders [J].Diabetes Care, 2016, 39 (5): 808-815.

[4]Kukuk G M,Hittatiya K, Sprinkart A M,et al.Comparison
between modified Dixon MRI techniques,MR spectroscopic
relaxometry,and different histologic quantification
methods in the assessment of hepatic steatosis[J].Eur
Radiol, 2015,25(10): 2869-2879.

[5]Li

marrow fat content using three-point Dixon technique

G,Xu Z,Chen Y,et al.Longitudinal assessment of

in osteoporotic rabbits[J].Menopause,2016,23(12)
1339-1344,

120 -

[6]Li G,Xu Z,Yuan W,et al.Short-and midterm reproducibility
of marrow fat measurements using mDixon imaging in
healthy postmenopausal women[J].Skeletal Radiol, 2016,
45(10):1385-1390.

[7]Pereira K, Salsamendi

J,Casillas J.The global

nonalcoholic fatty liver disease epidemic:what

a radiologist needs to know[J].J Clin Imaging
Sci, 2015, 5: 32.

(815 B, T&, EI &, %. MR nDIXON—Quant F A # NIl & 28 4%
A B S ITBH W T R BE& & [T]. AT 52
#2017, 32 (5): 451-455.

[9]Livingstone R S,Begovatz P,Kahl S,et al.Initial
clinical application of modified Dixon with flexible
echo times:hepatic and pancreatic fat assessments in
comparison with (1)H MRS[J].MAGMA, 2014, 27 (5): 397-405.

(10] 248, $k X &, fRfEfE, 5. B 2 BDixonik Pk & dF B A
B RFFF & B0 5 (D). SER AU 3 2o 25, 2018, 34 (4): 139-141.

(11 48, #k XF, 480 4, & . B0 Dixon 7 ik x4 41 2 B HE B AT
FEEF B AR B B A AT L) SRR U 20 R, 2018, 34 (7)1 53—
56.

(1215 B, Bwot, TR, % BEREAEHEN2ESFEE. 4
xR Z M EEYRITMH ], AL, 2017,51(10): 771-
776.

[13]Heber S D,Hetterich H,Lorbeer R,et al.Pancreatic fat
content by magnetic resonance imaging in subjects with
prediabetes, diabetes, and controls from a general
population without cardiovascular disease[J].PLoS One
2017,12(5): e0177154.

(141 5k B . 5 -FMRIT T 55 2 Mg B o B % € & CTHEOR B 5248 R A B
JERR G i 2 B W FTAT I ROAE (D] & 18 A E A K, 2020.
[15]Patel N S,Peterson M R,Brenner D A, et al.Association
between novel MRI-estimated pancreatic fat and liver
histology—-determined steatosis and fibrosis in non—
alcoholic fatty liver disease[J].Aliment Pharmacol

Ther, 2013, 37(6): 630-639.

[16]Idilman I S,Tazun A,Savas B,et al.Quantification
of liver, and vertebral body MRI-
PDFF in non-alcoholic fatty liver diseasel[J].Abdom
Imaging, 2015,40(6): 1512-1519.

[17]Singh R G,Yoon H D,Wu L M,et

accumulation

pancreas, kidney,

al.Ectopic fat

in the pancreas and its clinical

relevance: A systematic review, meta—-analysis, and meta-—
regression[J].Metabolism, 2017, 69: 1-13.

[18]Kim S Y,Kim H,Cho J Y,et al.Quantitative assessment
of pancreatic fat by using unenhanced CT:pathologic
correlation and clinical implications[J].Radiol, 2014,
271(1):104-112.

[19]Wang C Y,Ou H Y,Chen M F,et al.Enigmatic ectopic fat:
prevalence of nonalcoholic fatty pancreas disease and
its associated factors in a Chinese population[J].J Am
Heart Assoc, 2014, 3(1):e000297.

(200 % W&, 38, MAEMS, F. 8 R FAH REITEE
MARKEHFHEG S ENTREI]. FECTAMRI
+=,2018,16(2): 114-117

(WFsHHA: 2020-03-25)



