thE ER 2R 5538 48 20244FE8 H

+ 686 * Journal of China Medical University Vol.53 No.8 Aug. 2024
N S aE-
e

Z SHHHIRAREX S LI-RADS 593 R e 3ot FF 1L,
BEET5/MNTERZENMER IEKEX

BT, 68, FAAL AKX
RN 25 — B I B R 24 A8 4R R 450003)

HE BR ®it 5 ARk R L (Mp-MRD) BT IE SRS Fe 48 ¥ 2 2 40 (LI-RADS) 5B AT AL B ALY 5
D (SHCC) 898 Wi IR G R & L ik IR20194F3 A £20234F3 A K IE AR <3 em® IFIEL F B 4864 (13244%),
ARIEF R m 32 25 R A AT AR AL R 25 0 384 (54445 ) 425 ROPEZR, SHCC 484 (78453 ) 1.4 Bbh 40, lb 4220 LI-RADS 5~ 4R
FaMp-MRIZ4 [3 5% & (ER),F 34 524 r 18] (MET) 3 K _EAH4H 5 (MSD 5k X T B4t & (MSD), R AL & 2 (ADC) . Jis By 24
(FF) |, 2 RSB ML R ZLI-RADSH BAT AL BT, 132425 3 o 24 th FA b 764, FLHES6AS, 3 PR IR P 104 AR B M 12
A BHAER MET MSI ADCAR T B 28, FF MSD& T B4 (P < 0.05) ; 22X F AL (ROC) W K047 45 R 257, Mp-MRI
BHIALI-RADS 2 B AT A5 B AT A AL B A 45 HSHCCH) W & T @A (AUC) #0.946 (95%CI:0.892~0.977), £ 8 354 #0.811,
R L H88.46% , 4% 7+ JE #192.59% , . T E-Mp-MRIA A LI-RADS 5 28 S 15 W 5 B4 R B 9 22 5 & 45 1 LI-RADS 5 R bb %,
EFA % FEL (P <005 ;ER MET MSI.ADCAE # 592 P & &, F o8 k2 AR5 K, FF MSD A K41
BHFEH, PHORET R, H 5T FAK (P < 0.05) ;Spearmantfl % P #7 2 % 2 7, LI-RADS% 2% \ER \MET .MSI.ADC5
SHCCY% ¥ 4% 2 EA8 % ,FF MSD5SHCCHH E AR 2 fita % (P < 0.05) 4518  Mp-MRIAZ IR A LI-RADSH B AF A2 4 W7 A A2
A 2 5SHCCH AT 48, BLAE A l6 SRR 1ESHCCHR 3L 5 SRR B A F IR IE

KR AFARRACTHE ALY DT §AREIERRIE IR AR S A 205 5 22 2 0 AR S B IME

FESES R445.2 XHERERS A XEHRS 0258-4646(2024) 08-0686-06

&% AR hitps:/link.cnki.net/urlid/21.1227.R.20240722.1245.016

DOI:10.12007/j.issn.0258-4646.2024.08.003

Diagnostic value and clinical significance of Mp-MRI combined with the LI-RADS grading criteria for
regenerated nodules in cirrhosis and small heptocellular carcinoma

CAI Ning, SHI Hui, LI Zhenzhen, GUO Junwu
(Medical Imaging Department, The Second Affiliated Hospital of Zhengzhou University ,Zhengzhou 450003, China)

Abstract Objective To explore the diagnostic value and clinical significance of multi-parametric magnetic resonance imaging (Mp-
MRI) combined with the liver imaging reporting and data system (LI-RADS) grading criteria for diagnosing regenerative nodules and small
hepatocellular carcinoma (SHCC) in patients with cirrhosis. Methods Eighty-six patients (132 nodules) admitted to our hospital from
March 2019 to March 2023 with liver nodules of <3 c¢m in diameter were selected. Based on the surgical pathology results,38 cases (54
nodules) of regenerative nodules in liver cirrhosis were classified into the benign group,and 48 cases (78 nodules) of SHCC were classi-
fied into the malignant group. LI-RADS classification and Mp-MRI parameters [ enhancement rate (ER), mean enhancement time (MET),
maximum slope of increase (MSI), maximum slope of decrease (MSD),appamnt diffusion coefficient (ADC), and fat fraction (FF)] were
compared between the two groups,and their diagnostic values were analyzed. Results Based on the LI-RADS classification standard,
76 positive and 56 negative nodules were detected among the 132 nodules, including ten false positives and 12 false negatives. The ER,
MET, MSI, and ADC were lower in the malignant group than in the benign group,whereas the FI and MSD were higher in the malignant
group than in the benign group (P < 0.05) . The area under the receiver operating characteristic (ROC) curve for the combined diagnosis
of liver cirrhosis regenerative nodules and SHCC using Mp-MRI parameters and the LI-RADS classification standard was 0.946 (95%CI ;
0.892-0.977),with a Youden index of 0.811,sensitivity of 88.46%,and specificity of 92.59%. These results were superior compared to
the diagnosis using each Mp-MRI parameter and the LI-RADS classification standard alone. A significant difference in the LI-RADS clas-
sification of nodules of different pathological grades was observed in the malignant group (P < 0.05) . The ER ,MET,MSI,and ADC were
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highest in well-differentiated nodules,followed by moderately differentiated nodules, and were lowest in poorly differentiated nodules. FF

and MSD were highest in poorly differentiated nodules, followed by moderately differentiated nodules,and were lowest in well-differen-

tiated nodules (P < 0.05) . Spearman’s correlation analysis showed that the LI-RADS classification and Mp-MRI parameters ER ,MET,

MSI, and ADC were positively correlated with the pathological grade of SHCC, whereas FF and MSD were negatively correlated with the

pathological grade of SHCC (P < 0.05) . Conclusion The combination of Mp-MRI parameters and the LI-RADS classification criteria is

reliable for diagnosing regenerative nodules in cirrhosis and SHCC and can provide important reference information for the clinical evalua-

tion of SHCC pathological grading.

Keywords regenerated nodules in cirrhosis; small hepatocellular carcinoma; multi-parameter magnetic resonance imaging; grading

standards for liver imaging reporting and data management systems; diagnostic value
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Tab.1 Comparison of general information of the two groups

Group Malignant group (n = 48) Benign group (n = 38) tx? P
Sex [n (%) ] 0.045 0.831
Male 40(83.33) 31(81.58)
Female 8(16.67) 7(18.42)
Age (year) 55.92 +5.17 55.19 £ 5.63 0.625 0.534
Nodule diameter (¢cm) 1.60 +0.16 1.57£0.18 0.817 0.416
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Fig.1 Diagnostic results of the LI-RADS grading criteria

£R2 24AMp-MRIBELLE (x £s)
Tab.2 Comparison of the Mp-MRI parameters between the two groups (x +s)

Group n ER (%) MET (s) MSI MSD ADC ( x 107 mm/s) FF (Hz)
Malignant group 78 67.68+891  51057+1620 108.41+35.62 11523 +28.79 0.98 +0.17 4.65+1.48
Benign group 54 81.32+10.64 53328+21.75 161.53+47.19  89.60 +20.56 1.13+0.22 2.51£0.80
i 7.982 6.874 7.366 5.622 4.414 9.684
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ER .MET .MSI.MSD .ADC .FFiZ W/ ffi 1k, F5-2E
£E35 5SHCCHIAUCSY 311°40.777 (95%CT - 0.696~0.844) .

0.716 (95%CI:0.631~0.791).0.746 (95%CI : 0.663~
0.818).0.833 (95%CI:0.758~0.892).0.792 (95%CI :
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Fig.2 Results of the Mp-MRI parameter diagnosis
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Fig.3 Value of Mp-MRI combined with the LI-RADS grading cri-
teria in the diagnosis of cirrhosis with regenerated nodules
and SHCC

2.5 CSHAEAAS TR B4 945 T LI-RADS 53 94 Mp-
MRIZ§ LA

AR ZH AN [R5 B4 0 25 1T LI-RADS /- 41 LU B
ERH G FE L (U =19.588,P <0.001), L33,
ER .MET .MSI ADCTE 5 7004515 hodse iy, h oAk 4
TRZ ARSI EE T B, FF MSDTEAR 43 b 45717
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Tab.3 Comparison of LI-RADS grades of nodules with different pathological grades in the malignant group [n (%) ]

Group Level LR-1 Level LR-2 Level LR-3 Level LR-4 Level LR-5
Poorly differentiated 0(0) 1(4.17) 0(0) 5(20.83) 18 (75.00)
Moderately differentiated 0(0) 2(6.06) 1(3.03) 20 (60.61) 10(30.30)
Highly differentiated 1(4.76) 4(19.05) 3(14.29) 11(52.38) 2(9.52)

F4 BHEATRERESRETFTMp-MRIBHLLE (x+s)
Tab.4 Comparison of Mp-MRI parameters of nodules with different pathological grades in the malignant group (x = s)

Group n ER (%) MET (s) MSI MSD ADC ( x 107 mm’/s) FF (Hz)
Poorly differentiated 24 6021+6.15 49272+1059  88.68+20.03 131.24 +19.66 0.84 +0.06 571+1.26
Moderately differentiated 33 68.19+6.93  514.46+12.34 107.57+22.41  112.29 22.58 1.01 +0.09 4.58 +1.09
Highly differentiated 21 7542+722 52486+ 1581  132.28+26.89  101.55+27.14 1.09+0.10 3.55+ 1.02
F 28.331 37.450 20.119 9.734 52.179 20.664
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Tab.5 Correlation between LI-RADS grading, Mp-MRI parame-
ters, and SHCC pathological grading

Pathological grade

Index
r P
LI-RADS classification 0.628 <0.001
ER 0.614 <0.001
MET 0.572 <0.001
MSI 0.649 <0.001
MSD -0.553 <0.001
ADC 0.704 <0.001
FF -0.693 <0.001
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