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ABSTRACT

Objective To investigate the clinical value of MRCP imaging before ERCP for uncertain choledocholithiasis.
Methods The medical records of 120 patients with CBDS clinical manifestations or imaging examination
(abdominal ultrasound or CT) considering the presence of CBDS in our hospital from February 2019 to
April 2023 were collected. It is divided into training set and verification set. According to the results of
ERCP, 84 patients were divided into positive stone group (n = 54) and negative stone group (n = 30), and
36 cases were verified, including 25 cases in positive stone group and 11 cases in negative stone group.
The confluence of pancreaticobiliary duct in MRCP was used as the region of interest, and the imaging
features were extracted. After the collinearity was eliminated by Logistic regression, the clinical factors of
CBDS were analyzed and the Clinic model was constructed; the optimal feature model (Rad model) was
constructed by support vector machine (SVM); and the artificial neural network model (Combine model)
was constructed by Python3.6 based on Softmax strategy. The discrimination, calibration and net benefit
of each model of the training set and the verification set were evaluated by using the subject working
characteristic curve (ROC), Hosmer-Lemeshow test and decision curve analysis. Resufts CRP (OR=10.306,
95%Cl:5.827~18.224, P<0.001), cholesterol (OR=7.119, 95%Cl:3.066~12.935, P<0.001), choledochal angle
(OR=2.526, 95%Cl:1.430~7.284, P<0.001), biliary tract infection (OR=3.064, 95%Cl:1.288~5.193, P<0.05),
choledochal dilatation (OR=5.289, 95%Cl:2.067~9.381, P<0.05). All of them were independent influencing
factors for predicting CBDS. The sensitivity and specificity of the Logistic clinical regression model were
72.83% and 67.52%, respectively. According to the 11 optimal features and their corresponding weighting
coefficients, the imaging tag Radiomics score containing 11 optimal features was constructed by SVM
model. There was significant difference in Radiomics score between positive stone group and negative
stone group in training set (P<0.001) and verification set (P<0.037). The area under the curve of Combine
model in training set and verification set was 0.962 (95%Cl:0.925~0.987) and 0.937 (95%Cl:0.851~0.993)
respectively, which was significantly higher than that of Rad model and Clinic model in the same group
by Delong test. Hosmer-Lemeshow test shows that the Combine model is consistent in the two datasets.
Decision curve analysis shows that Combine model curve is significantly higher than Clinic model, Rad
model and extreme curve. Conclusion CRP, cholesterol, choledochal angle < 120°, biliary tract infection
and choledochal dilatation are the clinical influencing factors of CBDS. The artificial neural network model
constructed by MRCP imaging combined with clinical factors makes non-invasive prediction of ERCP
in uncertain CBDS possible. Compared with traditional clinical diagnosis methods, it can enhance the
diagnostic efficiency of CBDS prediction model and provide important clinical decision-making guidance.
Keywords: Choledocholithiasis; Uncertainty; Pre-ERCP; MRCP; Imaging

Z MBI EEY (ERCP) SIS BLER(CBDS)WEingE, BERNEIKR
%, TERFATEE, BEX, BEETHARS, WEIRERESE(MRCP)EIS
PRAESRAE K, MRCPEEERET. MGG S RERS RAN AL, HFEELE
MEARBERENSES, MRCPEABE LS, TREBESIESMRE, BRI ZHAFE
RELER, 2MEEASEERBNISHATGEY, s, MRCPAIKIFHBBHERCPE
RBIFRIERIE, BMRCPIREEFE—ENBEMEEMEMREE, SHIHRTIECBDSE
EBCBDSIEARRMAMRCPIZIIE R AR, B, PRMRCPEGIUEANCBDSHEXH
RO, BHRAZEESETEEYEGNENBXE (RO)BIGNEBESRT, ik
HENEFTHEENREIER, BRAFMETGERSN". ERAZSINAT
R, MENESZENTIRER, HRESTIENEEFSELERERAR
7", B, ZFWHCBDSHITMRCPEGAZHIFHIMRR L. SFIt, FAHRER
RITCBDSHIMRCP AR A S5 F 2 X ERCP AR IEME 1 CBDS B TN M.,

1 EREHZ*
1.1 IREREHE UWE2019F28 F2023F48 FRIRAGCBDSIER RN HBELE S E
REF1FECBDSEER/HERL

PR COBSIRARRILSEMRCPIZIIER AT ; BEBRIESZERCPA; MRCP
FHEARNDICOMX M RFTEBAIRE, Fi>18%, HRITE: BRIEK. BB
ZFf. SEMFEEEX; Mg, FFIEWS TR, ERCPAN, REAMANI20GEE,
1.2 94 %7 SLLBIBEN D ISR EMIITEE, IIZRES4EI, RIEERCPAREER NN
PR RAMPEMERA, EH, FAMEERES4E], B335, 21, F#820~81%, F

[

(5—1FE] B, &,
(BRfEE] & K 5,

FREM, TEMTAM:

126 -

EF 4. E-mail: JUNdandan03030@126net.com.cn

BIEEEIN, TEM7AM: BERMEISMIFABT. E-mail: 50085422@gg.com



$(61.40£10.58)% ; PAMELEALEI06], B186G1, 126, Fi
20~80%, F13(62.37£11.02)%, JiEEE36f, HARELERAE25
i, 21561, &106l, F#421~79%, Fi9(61.72+9.66)%; Bl
SRALLE, BT6), L4, F#21~80%, F14(62.51+11.46)
%, i)l SIIFEE—RRIGRAEHYE (19P>0.05),
13ARE=*

1.3.1 IGFREIBNE NBFRHRATRINEEEE: M3, £
. KREBIEM(BMI), MAERETE: BABEEARESE. K
R, ¥ERE. ARBIFFINAERR. EL. SE. NRIEE,
SLIEEIN: AARESHE. v-2akiKEs. BBEE. CRP.
Him=FE. IERESES, PBEER: BREY k. BBEKR=E. B
R, JKERE, BEOEANIHEERERS. BREXRA,
1.3.2 ERCP12/F BEREARF6 hZ2E, 4 hK, HEELEMN
BB REL B E HITERCP, BERAMEMI, UK, MES,
FEARMEETIF-160REF+21ERE, BEBIORSIIE
BE+_IEmES, NAKERARNERE D ERIFEARNE
WYRIBELE R (B1A), BN BAMERIRE A R4S A (B1B),

1)

B 1A-E1B BRCPLER; 1A M4 A; HIB M4 a.

1.3.3 MRCPieZE: BRXE FREEF1FSkyra3.0 T MRIFFHE
N, NAEBEWWTERCPAHIT dNIESMRCP, BEEKNEFE
B8 h, HEIRS. FEER2DRYE BHEEIKIEA#HITMRCP,
ST : BHIEMS512X512, AEAEFI0.8X0.8X50 mm’,
FMEF300 X 300mm’, EE40-50mm, TE/TR 985/4500 ms, &j
HEFEE150°, ETL 256k-space. MPACSEZHRSHDICOM,
ERREBERFAIRIIER.

ROI B HFEREN: HIEWBIEIMA. B)iM&E=Z i &ERIMRCP
BRERE. THEEEFTTFREELSH, HEEHNMEREN
MRCPE%& S A3D Slicerfift, #{TREMEBX(RONDE, D3IHE
JA/BFIF—1N25 X 25mm M sEFAAT HEB 2 BAE S L &6, A
BEM+ 18k, WEZNRIEEN RO, WE2,

1c)

2 ROIA#

/3D SlicerdfradiomicsiZFEXTROEFITHFEIREN. ME
KA REBDIRE T 849N B AF L, FHEWAD . 3D
RISIE; REHAESEME(GLCM); —M4FE(First Order); RETE
FEREFE(GLRLM); 2DFIREHIE; HELPREEFEPE(NGTDM); KE
RNKIHFEPE (GLSZM) ; TR EEARBIAEFE(GLDM)o [ FIASIG5RIE

CHINESE JOURNAL OF CT AND MRI, MAY. 2024, Vol.22, No.5 Total No.175

BRSNS RS EE F) MR e 88 = IR E T

— T BEALEEG0KE SR, BT itEARBEXRIK
(ICC), THHARFE—HE. ENMATHEBEARRITARAROISE
FUSEIREN (BEALFNEFIEA2) . EIMBHRIT—RABEHRE(HFHE
B)o EICC>0.75, MIBEMIBGAFIBIIRTEEMN",

YFIERRLERTFIE: HXTIRRRAZR, FIELogistic[al)In#riH
e CBDSHY IR &M &,

FHRAFFHERIE: (1)SITIEEMKRN: HX20aF4R
FRIZWEIM(A. B)AEMNRMEBX, 251N GAFIFE,
B ICCXI M L & Mg XAV RFE #1734, LAICC=0.851EA#F
, 1ICC>0.85— 48T, (2)FERRMME(FREs3.4.3)glmnetiZ
B ITR/NEITIRIEFIE R E £ (LASSO) Bl AR 4 1T S 8
%, RMATSHN EBFERHERXRIEERS,

REME: BFULEMENIRREZEMNEGAZIFEREM

MR (1) IRRESE (CliniciRE): B8 mEE X4+ CBDSHIHR
VAR, QFGAFER (RadiZE): GEMRCPEGHAFIFE;
()R BZRAFIER (CombinelRE): AU ERERENMAL
R LEIEEL,
1.4 533 7% BHSPSS 22.0#THITFE 9. itBEKA
(A EE)RR, ARRERMIIERGE; THEER
LURERT, EREARE, BIgSMEET 503 TFisher's ¥5H
i, KALogisticEl)IEBFRELMERE, PITEECBDSAER
IGARRRHFWREClnicER; UZFEEN(SYM)WE R
=B (RadiRE); FEMPython3.6&EFSoftmaxZREEHIE A T 1
LMEEE (Combinet®Ed), FHR A& TIEFFEMLZ(ROC).
Hosmer-Lemeshowe LR R ML D T MAIEESERN
XOE. REEMER 2N E. FRMETERZEBER LR
fEMADelong %, 3 7KEa=0.05,

24 R

2.1 FEEFMCBDSHIRERZERL IAEMKIELIRIA, 5
PRl RARLL, FIMEERAMNCRP, BEEKTYHAERS,
Fiy. BREEA<I20°HLL. BERLE . BEEE L.
EREY Khtb. BRELSARKE L. ILLEHEE HELIYH
ERE, EBERITFENX(P<0.05), MARERRK. RIASE.
SME. B, BARELTE. EF. NRIER. RETFFIhas
B, y-RaBEREE. Bh=fk. ABREBESTHITEE
X (P>0.05),

2.2 IRERTMER AR UERTAECBDS(KE=1, k&%
=0)NREZTE, ERINGEFHEUEERASHEBRRALR
P<0.05M9TFEN BT E, #HiTLogisticE)An#, ERE
~, CRP(OR=10.306, 95%CI: 5.827~18.224, P<0.001).
RBE &2 (OR=7.119, 95%CI: 3.066~12.935, P<0.001). FEEZR
B ¥ H(0R=2.526, 95%CI:. 1.430~7.284, P<0.05). RE&RX
Z(OR=3.064, 95%CIl: 1.288~5.193, P<0.05). BE2E¥ ik
(OR=5.289, 95%CI: 2.067~9.381, P<0.05)¥3=2FMCBDSAYH
I FME R (3P<0.05), HERLogisticBl)IRE A Logit(p)=
-1.601+2.596X:1+2.160X2+1.330X3+1.456X4+1.832Xs, EHIX: 4
CRP, X NPEEEE, XsHBEEXRA<I20°, X4 HBEERE,
XsHBBR &Y K, Hosmer-Lemeshowie i B, x’=7.069,
P=0.182, RERRBE. FEENH72.83%. 67.52%:
2IRBAFERAE

2.3.1 EFLASSOTMER GAFRIERSI—HERE RY
ICC=>0.85FIMRCPRARLAFAFAE (8491), LMMBXMNILERE
760 MFE. LASSOEINFUKIT R R WIEMERMAME, HiRER/N
B, EREMUEBRETI0MTE, AERERIIEMESRM,
ERSRINEERLARBE —MIERNARENUE, RETINE
=2, IE3A, BEEMEMIEAREZHES, BRERNFEHE
L, BESTETEMRRERS, RIBlog\)FIER—TRE
HEE, ERIEERERNRAMELESILITESRE, IE
3B, RAMELIMHEANRMEFE, ICCR95% CITFFRY>0.800,
MRCPEAZAFFHIREREN—EE, BASMMRLT,

. 127



HEICTRIMRIZRE 2024458 $£22% $588 281758

2.3.2 RBAFERANERERES T REBLIDMRMFERY
NN EER, SIMEREHEGS1IIMNREHFTENFEAFRS
Radiomics score, BHFEEREFRNERFZNEL, T4k
£ (P<0.001)F13%3E 5 (P=0.037)%, PAMLERAMPAMLERAM
Radiomics score¥JEEEMER, MEDSA,

2.4 BEATANEE MR HTFRad-scoreRIGRIFE, BIIAT
HEMEIRE, HRBREAE—BRN, IMRER, HHE
RACBDSIRFILER, S NEBBA—MEET, MillGEHTT
1797T3RER, BRDELBEAN DB ANE, EX/IVEERESS
EEM, NMEEARTEANESNRETEmEA, WESB,
2.5 REGTE

2.5.1 KO ERSN ROCHLER, WE6. &1, ClinicREEI
SREMA TEFRA0.893(95%C1:0.812~0.959), ERIELAF
790.832(95%CI1:0.665~0.956), RadEE! ML TEIRD 5N
0.927(95%Cl: 0.870~0.969)#10.869(95%Cl: 0.740~0.969),
N EMEIEEFRadBER 5CliniciRE L Delongl N ER, 7
B 2 B ERBFITEE N (P<0.05), Combinet®E & #E3)II%k
EMWIFERMERLE TE N2 51590.962(95%Cl: 0.925~0.987)

o

#00.937(95%Cl: 0.851~0.993), £Delongi3u) &R FREH
Radt&R AU ClinictE Y ($P<0.05).
R ZHEBENIRRADIEL PR FNEE

pag’| &E AUC  95%Cl  REE(%) HRE(%)
k& ClinictRE 0.893 0.812~0.959 0.865 0.934
RadiRE! 0.927 0.870~0.969 0.909 0.781
Combinef®2! 0.962 0.925~0.987 0.842 0.976
IiiE%E  ClinicigE 0.832 0.665~0.956  0.840 0.801
Radi&H! 0.869 0.740~0.969 0.893 0.800
CombinefZ% 0.937 0.851~0.993  0.945 0.799

2.5.2 BEEIEM Hosmer-Lemeshow it B miE P& & ISR
BESTIME—SERY, REAERSNTUIEEE. RET,
253 ImFRREERIZE RIRHLEDTRE, ERANRETERN(H
EMEE>20%), CombinefRB LI EESFCliniciER, Rad
REFRIRREZE, REACombineiRER 2 ES, BEESN%E
RmSIRKMNE, WES

) o
5] ® oc)
7c) 5/) @

VI 3A-FE 3B T CBDS HIMRCP 5/ 1% 41 % A4 fif b 7~ R FEI3A LASSOPE J3 KT 2 LI i ik $AT X B I 26 58k A SR, FEI3B LASSOTET J3 4 A oy 454 2 B S W .

[El4 MRCP3/ 15 21 2 7 4 UM CBDS B 11N (R 4 AE

BISA MRCPSARAL AR A AE I P 4 B Al fo [ 1 4 B AL B B9 2 R0 A RV Lcoxonth i, B4 B A NG EMAE LS, EATHADTEROANE LK, BEX

RN EEH, FERTHEERU.

B 5B Rad-scoreBk & i RAFAE MG A Tp & W 4640 E; X, Rad-score; X,, CRP; X, JEEE XA X, EERY; X, EEHE; X,

RE R E K

BI6A-BI6B Rad. Clinic&Combinetd# FMCBDSHYROCH %; E6A % E; E6B BiffE.
B TA-E 7B Rad. Clinic%Combinet & FNCBDSA E th4k; ETA 4%, ETB Whiffk.
BI8A-BI8B Rad. Clinic&Combinetd# FMCBDSING fR s 5 w1 % FE8A, Y|%&E; EHB Rirk.

128 -



33 i

3.1 MRCPRERCPARHIZUTIEHEMCBDSNBRESZ A
5iRE ", MRCPIZKICBDSR B E H80%~93%, HEEH
93%~97%, ERCPECBDSHIZUI&iT I, BRIAER KN LE
Hi, FASHEE, SENIRE N SERREZECBDS
E%IFERCPENA, UBRAREREEFARBRERR", 1
gh, HisWiA EEERBERNERE(EUS). RPEEEE,
ARPEEEESHATFRWVNERAHBRELELRRE, FARE
BRAR, BRREMMRCPSIEEREYRA T BIEEES2
WrEREBEER", HEUSH, BRNEEBERLKREI R
S, CBDSKRMAEEANBEEMR, HEBEABET.
AfzalpurkarZ™ £, EUSYCBDSHIFAMTNES FMRCP,
BEBERFNUIZEEUSIES, BEARS, UETELERE
BERZHIENESASENG, S£&87s, MRCP22HCBDS
HENE T &

3.2 CBDSIRREMAR ST AHRLM, CRP, BER, B
BEXM<I20°, ERME, BRET ¥ECBDSEENTMHE
%, UEEMREIEL", BRABXA<120°BELELEAN
RSB B ikiS, ARREREIER, XokEHTFREASEA
<120°EREHERE SR IRENRET /)y, EMBE TR,
SRFRBE B E R MM KSR, MSmAEE R AR
U B RET KANT R ERNRAR N, NS R
SRR, SHEESRESLMN. BERIEERIE, MM
BEHRA"Y, CRPEERHFHARASRN—FZKSF, 5
MASEBRERR, EVERERER, SREVEKDHAM.
BRI MR Lb(IL-1b). IL-6b%, MTT{EHFT4aa S
MCRP, ERIE. SIGZERT, CRPEIEEMAATIEE, B
AZERH, HIERENEM, Blt, CRPR2RMAIAKIER
MIEE RBBIERN . AARERKYW, FAMLERACRPKESE
B, Rt EAREREAEEM™E, 5TranE " WARE
R, AMRPAEEAEEERKTHESFREEERA,
HRENET BEEEKEASRCBDSHEREE,

3.3 MRCPEABAE DT Lee JEIEL, BT EMAE M
BEgiTmsR, PRAYTEERERGRESE, NARR
FEMRDERS., A5 LUERCPARBIMRCPE 7k (849
M), TREENRMREBEMRCPEGEE, SRR NFILE
GOMEER MR, SRR T SIS ERERE. RESH
B s, ERARBHICCIERERID RETIFME, RIS
HEEN T EE M, HEXASYMEERadiomics score, R
ANLINMAZREEE, AR #E—F B Radiomics score. CRP. fB
Eliz, BREXMA. BERE. BRST KENEENRNESR
N, AFRNCBDSIRM T —Fh BRI S S E. LW, %k
EMWTERCombine R MATEMNEZS FRMARadER
MClinickgR, BRYEERBHTUNBEE, ERANEET
Bl (B AR >20%), Combinel@ gy B EEFClinick
£ RadiEEFILSEL, I2RCombinelERlReMES, A5
BEMEFE RS IEFRNE,

3.4 XARBIFHERBRYE AARHOFHMEEFEFMRCPE
BAS I EMECBDSHITERCPRATEAITAN, EBEREM
MoEEY, BARRBEENHFARREMRCPEARGIR, &M
RMRCPHEZR2DE R, RE—MIELRMTHAFERS
CBDSHIMEXM; HASR/, BRPEHOEMMHAR, ks
BE—ERERE. BEAETARE—FHZR3D MRCP, 1
AR, #—F5BE LR NENAR.

3.5 B4 &Pk, CRP. FEEE. BEEAEXRMA<I0°, EER
. BBEEY KECBDSEEMIGKREMEAR, MRCPEARAS
BIRKEE MR A THEM &SR G E M CBDSHERCPA
FITAITUMAR I ET8E, B TFESKIRRIZUT A%, BI838CBDS
TSR RIS HTRIEE, BRI T EEMIRRRAEIES,

CHINESE JOURNAL OF CT AND MRI, MAY. 2024, Vol.22, No.5 Total No.175

25

[1]1tani M,Lalwani N,Anderson MA,et al.Magnetic resonance chol
angiopancreatography:pitfalls in interpretation[J].Abdom-—
Radiol (NY), 2023, 48 (1):91-105.

[2]Suzuki M, Sekino Y,Hosono K,et al.BEndoscopic ultrasound versus magnetic
resonance cholangiopancreatography for the diagnosis of computed
tomography-negative common bile duct stone:prospective randomized
controlled trial[J].Dig Endosc, 2022, 34 (5):1052-1059.

[3]Hou JU,Park SW,Park SM,et al.Bfficacy of an artificial neural
network algorithm based on thick-slab magnetic
cholangiopancreatography images for the automated diagnosis of common
bile duct stones[J].J Gastroenterol Hepatol, 2021, 36 (12): 3532-3540.

[4]Li Y, Zhang Y,Fang Q,et al.Radiomics analysis of ['*FIFDG PET/CT for
microvascular invasion and prognosis prediction in very-early-—
and early-stage hepatocellular carcinoma[J].Bur J Nucl Med Mol
Imaging, 2021, 48 (8):2599-2614.

[5]Ma D, Zhang Y,Shao X,et al.PET/CT for Predicting Occult Lymph Node
Metastasis in Gastric Cancer[J].Curr Oncol, 2022,29(9): 6523-6539.

[6]Durmaz ES,Karabacak M,Ozkara BB,et al.Radiomics—based machine learning
models in STEMI:a promising tool for the prediction of major adverse
cardiac events[J].Bur Radiol, 2023, 33(7):4611-4620.

[7]Meng J,Luo Z,Chen Z,et al.Intestinal fibrosis classification in
patients with Crohn’s disease using CT enterography-based deep
learning: comparisons with radiomics and radiologists([J].Eur
Radiol, 2022, 32(12): 8692-8705.

[8]Xue C,Yuan J,Lo GG,et al.Radiomics feature reliability assessed by
intraclass correlation coefficient:a systematic review[J].Quant Imaging
Med Surg, 2021, 11(10): 4431-4460.

91 3K/t 27, PRI WA MRCP WF Rl B2 . R S fE &4 45 B (A [D) . EICT
FOMRIZ 75, 2023, 21 (4): 110-111, 114,

[10]Paviovi T,Trtica S,Troskot Peri R.Bile duct diameter changes
after laparoscopic cholecystectomy:a magnetic
cholangiopancreatography prospective study[J].Croat
1,2020,61(3):239-245.

(L] 48, 87, 1 7%, . £ B $RECT 5 sk £ IRMRCPE AR i B &8 55/ e A
[J]. $FEICTAMRI 44 %, 2022, 20 (1) : 119-121.

[12]Johnson KD,Perisetti A,Tharian B,et al.Endoscopic retrograde
cholangiopancreatography-related complications and their management
strategies:a "scoping" literature review[J].Dig Dis Sci, 2020, 65 (2): 361-375.

[13]Tagawa M,Morita A, Imagawa K,et al.Endoscopic retrograde
cholangiopancreatography and endoscopic ultrasound in children[J].Dig
Endosc, 2021, 33(7): 1045-1058.

[14]Stock MR,Fine RO,Rivas Y,et al.Magnetic resonance imaging following the
demonstration of a normal common bile duct on ultrasound in children
with suspected choledocholithiasis:what is the benefit?[J].Pediatr
Radiol, 2023, 53(3): 358-366.

[15]Afzalpurkar S,Giri S,Kasturi S,et al.Magnetic resonance
cholangiopancreatography versus endoscopic ultrasound for diagnosis of
choledocholithiasis:an updated systematic review and meta—analysis[J].
Surg Endosc, 2023, 37 (4): 2566-2573.

[16]Lian T,Liu G,Zhang Y.Double common bile duct with cholelithiasis[J].J
Minim Access Surg, 2023,19(2): 307-309.

[17]Saito H,Iwagoi Y,Noda K,et al.Dual-layer spectral detector computed
tomography versus magnetic resonance cholangiopancreatography for
biliary stones[J].EBur J Gastroenterol Hepatol, 2021, 33(1): 32-39.

[18]Gomez D, Cabrera LF,Villarreal R,et al.Laparoscopic common bile duct
exploration with primary closure after failed endoscopic retrograde
cholangiopancreatography without intraoperative cholangiography:a case
series from a referral center in Bogota,Colombia[J].J Laparoendosc Adv
Surg Tech A, 2020, 30(3):267-272.

(9 RMR, XA, 7%, % ZHEESTREGEERFABTIERE 0 I BEY 4
BHBRSN . BV R, 2022,29 (11): 56-57.

(2014230, R4k, £H  BEREENREKLBEREPEGHRERE A
MHEEEHBEELE D REFAMXBFEARENT ] FHRAR
,2024,31(2): 65-67.

[21]Tran A, Hoff C,Polireddy K,et al.Beyond acute cholecystitis—gallstone-
related complications and what the emergency radiologist should
know[J]. Emerg Radiol, 2022,29(1):173-186.

[22] Tunruttanakul S, Verasmith K,Patumanond J,et al.Development of a
predictive model for common bile duct stones in patients with clinical
suspicion of choledocholithiasis:a cohort study[J].Gastroenterology
Res, 2022, 15(5): 240-252.

[23]Lee J,Kim SH,Kang BJ.Prognostic factors of disease recurrence in breast
cancer using quantitative and qualitative magnetic resonance imaging
(MRI) parameters. [J].Sci Rep, 2020,10(1):e7598.

resonance

resonance
Med

(WFSEHA: 2023-08-00)  (KW4iE: ${EH)

+ 129



