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ABSTRACT

Objective To explore the relationship between gadobenate dimeglu-mine (Gd-BOPTA) enhanced MRI
based on liver parenchyma relative enhancement (LRE), liver to spleen ratio (LSR), liver to muscle
ratio (LMR), and liver function albumin bilirubin (ALBI) grading in patients with chronic hepatitis B.
Methods A retrospective analysis was conducted on 78 patients who underwent abdominal Gd BOPTA
enhanced MRI. They were divided into a normal liver function group and a chronic hepatitis B group
(ALBI 1~3). LRE, LSR, and LMR were calculated, and compared between the normal control group and
different levels of ALBI. Analyze the relationship between LRE, LSR, LMR and ALBI grading in chronic
hepatitis B group, and draw ROC curves to evaluate the accuracy of LRE, LSR, and LMR in distinguishing
ALBI grading. Results (1)There was a certain negative correlation between LRE, LSR, ALB, GLB, TBiL, and
DBIL in the group of chronic hepatitis B patients, with P<0.01. (2)There were statistically significant
differences in LRE, LSR, and LMR values between the normal group and the chronic hepatitis B group
with different ALBI grading groups (P<0.05); LRE, LSR, LMR values are all negatively correlated with
ALBI grading, with P<0.001. Among them, LRE has the highest accuracy in distinguishing ALBI grades 1-3,
with an AUC value of 0.917 The pairwise comparison results between each group showed that there
was no statistically significant difference in LRE, LSR, and LMR values in ALBI level 1, with P>0.05. The
differences between ALBI level 2 and level 3 groups were statistically significant (P<0.05). Conclusion
There is a high negative correlation between LRE, LSR, LMR, and ALBI levels 1-3 in the chronic hepatitis
B group in MRI enhanced images based on Gd BOPTA, which can provide important clinical value for
evaluating liver function in patients with chronic hepatitis B and has the potential to evaluate liver
function in patients with chronic hepatitis B from an imaging perspective.
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2, HRNE: BROBEFRFSREINEMFREER SRS SR
%, FImREEHEE ATAEIIREM ZFEsE,; BB ERT, R
ZREMMRE, 28M%ER, 2A%ER, KEFAEEIE™
BR9M); BBRERE, MR, NRAMNILE: Fif18-80/F
%, FIhREES, TAFIEUREMEBMAAREFARE, BIEFRIM,
TBRE RV AS, EENBAHRITE: SEFREFE. 3
HRBIAER, 25MER, RAMERIMREAR. HERFAKER
£E), BEFREG, BRHIEE%Z, KRENNTSHIHAFRKE, 27
BIAEEXERA, S516/1BM A ES, HPALBI 143061 2
1215, 3R,

BREMZEFXREEAHMEXLREEFREERED
(albumin, ALB). ®k Z& H(globulin, GLB). ZBB£IZ(total bilirubin,
TBiL). EiERBLI & (direct bilirubin, DBIL). [BHERBLIZ (indirect
bilirubin, IBiL). &R SE (alanine aminotransferase, ALT) & &
& %% & §§ (aspartate transaminase, AST), 1R{EALBFITBIL/KFS
HISMATHA ALBIITES, TEAW T,

ALBI=(—0.085XALB g/L) + (0.66 X log10TBiL umol/L)

ALBIER D A= 14k <-2.60; 24k: >-2.60, <-1.39;
3¢k >-1.39
1.2 MREE&EAR HEFITEE6hLL L, WEEFMBBOEITIE,
TR ARSI ARG B E RIFVEC S, RAGE 3.0Tikit
RIABN, SBBAREERIELE, SREEIPEMIL, 17
BEE, PETCESEENFREREE. FEFYEET2WI(E
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RO RRfI). TIWIFHKIEE. DWI. ADCFY, mhaiEsga
WERNXT LRI AGH-BOPTA(R®E), LEEERREEALER
NE)), EBERBKCESIGd-BOPTA(RIZ70.01mmol/Kg, REH
2.5ml/s, SAERBREIEFINREL F35mL 0.9%MERERK), R
IEFTENTLEFI 22 NBE KN, HHPKER18-22s, BERKHAGOS,
T #H#9180s, TR 5.14, TE2.30, EE5mm, EiEE2.50mm,
FOV 40X 36cm, £EFE288X192, 12-16s5epiidi. SENERRI0
S LUEGA-BOPTAE AR F YA 1T AEHRY 131,
1.3 B&oH £E=EGA-BOPTAEBMRIBKEG, H2EEE
ERWNEGEETMIAL. THIZH. FIEEGYERR
BE 2 (500)F11(250) 4T Bx. MEAFAFSLFHIE S8 (Signal
intensity,SI)IY B EIFIE N FREBANERER, 237EFE
ESNH. ERMH. AriH. AEM. BiE. RENXEREER
AN EF R EF BARX1E (regions of interest, ROI), EXF
S FIFFLRILBATE SR E (SIpre). FFREBAFLHRESEE
(SIHBP), BTREHARZAR(SS3RFE (SIFERAE). FFREHRRBEAESRE
(SINA), WE1, FEHEROIFANELOCcmM?-3.5cm? 28], FiF
ERASEME. #EE. BE. B hEE. FELETS
BitHRE,
LRE=(SIHBP-SIpre)/Slpre(FFH 138 r1{= S8 E Slpre, Bf
PBHA{=S38:SIHBP); LER=SIHRP/SIBRAE (FRFFABHRRIAT SRS
SREMRLUEITESEE); LMR=SI HRP/SIALA (FRATAEEARIAT
LRESRERUREIESRE).
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1.4 Zit¥E D BASPSS 23.0M#ITHIT O, EEERH
L x +5)RFERAIEIM(QL,Q3)] KR, FIEMLEIIHM,
P<0.05NERBRITFEER N

FHAShapiro-Wilk (N<50)3Z& Kolmogorov-Smirnov(N
>50)REIFHMEHIENESYE, WTFREESSHHNEEE
Btal, FRESESHHBNUREAMann-Whitney Ute3, tbIR
FBAMEM B RBEAEMEMNER, BidSpearman
HEXESIMENIEHZEF R BEAF G FIEMLRE. LSR.
LMR5(GLB. ALB. TBiL. DBiL. IBiL. ALT. AST)&Il&RE
Efn. ALBIDRZBIIEX Y., RIBEZIHAE- BIERFE(receiver
operatingcharacteristic, ROC)#i%k, LUIEEIEIMROCHLTE
H(area under the curve, AUC)IF#1Gd-BOPTAIE3ELRE, LSR.
LMRZFISTALBI 14k M ALBI 2-34% X 53 B AR M,

24 R
21 EENRAREBEZBFRBEARKARIN REK
AR R EIETBEBWRASS1ZEM TR EE, HA

AR REHE.

ALBI 14 (n=30). 24 (n=12). 3% (n=9), MR ABHELRZRN
RIFIR. HEENBASEMEZEFAEE, BEFR. K3
GLBER XA FEN, BEMAFALB. TBiL. DBIL. IBilL.
ALT. ASTERBRITFEEN(P<0.001), &idSpearmantBxi45
#, 8B REEMALRE. LSRSALB. GLB. TBiL. DBiLH
—EMMEXM, P<0.01; ERLMR5ALB. TBILEREMREX4,
P<0.01, SERZMIGKIEIMITEEEXMN,; WR2FT.

2.2 FFBELRE. LSR. LMRSALBIZEXY E=EXRAFIEM
ZEFF R BEALRE, LSR. LMRIIR3FR, RIEMann-Whitney
Utelt, EEAMIEMZEFRBEATRALBIDRAZELRE,
LSR. LMREZERERITFEN(P<0.05), A2 6L
B ERELRE. LSR. LMREZEALBIIEFESELAITFEEN,
P>0.05, £2-3kHERIRBHRITERN, (P<0.05), Spearman
ELMEXDITER, LRE. LSR. LMREESALBID R E AR,
KA (P<0.001)o
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SDALBID K 1-3RAIROCHI £ D TN R SHE 2P 7. LRESY FX 53
ALBIZD2R1-3% Mt RS, AUCEN0.917,

®1 ARABREARRENIM(QLQ3), Hx *s]

£t E8(n=80) EE4(n=27) 18 MR (n=51) pfa
(%) 51.12+12.26 49.07+10.6 52.20%+13.03 0.142
H3(5/%) 46+22 15%12 31£20 0.655
IERIhAER &

BEH(g/L) 35.38%5.6 45,58%2.85 41.43%8.29 <0.01
KEH(g/L) 29.53+6.54 29.28+3.88 29.67+7.62 0.806
EEBE(umol/L) 42.87£7.16 13.14%+4.32 47.15+66.42 <0.01
)44 & (umol/L) 14.85+12.48 9.77+3.16 17.53+14.6 <0.01
BB % (umol/L) 19.11£42.82 3.18%+1.63 27.54151.13 <0.01
[ERFESKE

ARHEFEU/L)  47.32£90.93 23.85+13.4 45.98+40.62 <0.01
AERSE(U/L) 554714771 26+7.86 47.98+42.15 <0.01

®2 FFELRE. LSR. LMR5IfRERIEHRAVAEX 14
BHEH(ALB) IXEH(GLB) SBELIZR(TBIL) [EHXFELIER(IBIL) HIZFBIER(DBIL) AREIEHAL) AERTEM(AST)

FFSCRAERTIG58E (LRE) r=-0.667 r=-0.530 r=-0.518 r=-0.443 r=-0.562 r=-0.313 r=-0.449
P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P=0.125 P=0.125
YT EL2E (LSR) r=-0.657 r=-0.575 r=-0.512 r=-0.398 r=-0.529 r=-0.335 r=-0.516
P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P=0.016 P=0.016
FERNYTEEZE(LMR) r=-0.414 r=-0.274 r=-0.325 r=-0.213 r=-0.3 r=-0.107 r=-0.185
P<0.01 P=0.052 P<0.01 P=0.134 P=0.032 P=0.457 P=0.457

3 FRAFIhRED AR HBILRE. LSR. LMR{E
EE(n=27) EMFREEAN=51) PE ALBIS %R

14%(n=30) PE  24R(n=12) PE  3%(n=9) P&
TSR FRABRT IS8R (LRE) 1.42+0.63 1.19+0.88 <0.05  1.59£0.92 0713 073042 <0.01  049+028  <0.01
AFBE ST EL R (LSR) 245+1.11  1.93%+0.80 <0.05  2.33£0.80 0987  141+031 <0.01 13%0.36 <0.01
AFANATELZR (LMR) 3.19£1.15 2631091 <0.05  3.0£0.94 0362 217405 <001  201+057  <0.01
RABMZ B4 BELRE, LSR. LMRESALBIERIMER M

PSS P&

FFAE SCBRABRY 1458 3 (LER) -0.717  <0.001
RT3 LEZE (LSR) -0.694  <0.001
FFANPIRHEL R (LMR) -0.5 <0.001
RS BUEZBFABEALRE. LSR. LMREKROCELZ 21T

AUC  95%Cl Rt R
FFSRBRAERTIS38(LRE)  0.917  (0.833, 1) 0.933 0.81
AFARABRTIE3R R (LSR) 0.913  (0.837, 0.988) 0.91 0.81 (2 )
FFRNAERH 18385 (LMR) 0.798  (0.675, 0.922) 0.933 0.619 W12 180 2 AU BF K B 4ILRE. LSR. LMR{Z 5ALBI1-34 #YROCH %.
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RIS Z B R BEHALRE. LSR5ALB. GLB. TBiL.
DBILE—EHIAE% M, LMRSALB. TBILEREARXM, 5IBiL.
ALT. ASTHIEEEMEX M, FAREEHNENIREFEELHK
(organic anion transportingpolypeptide, OATP), &5HF4RiIIR
EXGd-BOPTARITBEFAT 4T, HRFARSIRAT, FFARRAEOATP
R F A ROATPIBIFIOATPIB3Z RIK R/, SHAFMMIBEG-
BOPTA. TBJE/, ZLRE. LSR. LMREEEMFEER""",

ALBRFFBEAM~ENSIEEAR, BEREL. 2%
BHmEE", ALBKERFESEKEBUIFFRENINE
FEAMFEFRY, TBILRMETRMmEEL. Httthee, T4
MRS FRGE AT A SR B AR K EAHS ", EEm
R, EENBASEMZEFAEEA. ALBI2, ALBI3AMH
LRE. LSR. LMREFEEER, BE5ALBIIELHEER. LRE.
LSR. LMRIESALBINKE A%, AIRERENTIALBIILIE
HZ B A BERFNSRRE, FARLERE, MBI%
AT TR ANThAE, X FATRBEAT4RMIE FGd-BOPTAR IR
X, FFEEHRBLEEZINTMAEE, MEEHZRFREE
HMFEIRHE, SEERINEEFARMNLLEAIERL, TSR
RIGR BRI S SR AR RE", EEHMpTF4
k&, SIEFFAmIMNaIRIEE, ARSIRESAES, SBIFES
MEXSELFIBOY SR — 5 R, EIRERDE VR RIS REY
Gd-BOPTAMYIEEY, EEATREEIRTREE ST, FIRITA AN
EBMZEFABEALBISENFAS, REFABRGREEN
5, FARXNGI-BOPTA BEUAREHE, #HMSHRFERES
BERRERE, BEWRVER, FIERGEN, ARSI
Gd-BOPTAR/L, SHIINER—; BAIBIEDLLESLRCTP
IO RMELDITENBAZM. &E, SHMEZXL, BERTFE
HZ B4 BENREMEE", Eit, ®3Gd-BOPTASAIBIT
DEEEMT AR R L FIN R BEE, BXEIETENENEH
Z(REKZE. FFURRRSEE) NI,

ROCHMRE, FFFHBALRE. LSR. LMR 8 LR IFHIX
ALBI 1R FALBI 2~34%, EFLRE. LSRXFX4ALBI 14%#
ALBI| 2~3 &M RS, LMRXYFX2ALBI 14kF0 ALBI 2~34% /&
Ml —Mg, FIAERE AR NNBERE, LFHRIRERIE
RS — BB, MBMA U FARREGTFERE, SHHE
SNEEFHIRZ.

ARRFE—ENBRY. Bk, SHRNEREST, B
ERFRNE—, TERREDEERRE; X, BUFHS
EEESINE, SN B FAREERE S RINEmME R
2FE, NTIBBEREETER, NZOEWR; 8F, ~HR
ST TEERR, EEXRBBEAFRESM. SEAL
e

22 FFRiR, Gd-BOPTAISEMRIELRE. LSR. LMR5IEM
ZEFRBEALBINRERBHMERXY, HALRE. LSRATF
RSALBI2. 3RE R AN, FEXLBHEBETE—ERELIER
WIS Z BT A BEFFIAEHBTEIENT, MEARFAET
IS MATRIATINGE, B AIRRATT ARSI E S MNMENFEE,
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