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Differential value of enhanced MRI combined with ADC between hepatic primary

mucosa-associated lymphoid tissue lymphoma and hepatocellular carcinoma
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[Abstract] Objective To investigate the value of enhanced MRI image features combined with
apparent diffusion coefficient(ADC) in the differential diagnosis of primary hepatic mucosa-associated
lymphoid tissue(MALT) lymphoma and hepatocellular carcinoma(HCC). Methods The clinical data of 10
patients with pathology-confirmed primary MALT lymphoma admitted in our hospital from January 1997 to
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May 2025 were retrospectively collected. Their enhanced MRI images were analyzed, mainly including the
number of lesions, morphology, signal characteristics, enhancement methods, and presence or absence of
vessel floating signs, and the ADC value was calculated in order to screen statistically significant variables.
Firth regression analysis was used to screen independent predictors of primary MALT lymphoma in the liver.
Receiver operating characteristic(ROC) curve was plotted, and the area under the curve(AUC) was calculated
to evaluate the diagnostic efficacy. Results Compared with the HCC group, the primary MALT lymphoma
group had significantly higher incidence in the females(P=0.026), alpha-fetoprotein(AFP) <8 ng/mI(P<
0. 001), lower T2WTI signal(P=0. 001), lower ADC value(P<0. 001), and mostly continuously enhanced lesions
(P<0.001), and more vessel floating signs(P=0. 008). Univariate Firth regression analysis showed that sex
(95%CI: 1.36~52. 10, P=0.020), T2 value(95%CI: 3. 89~5 121. 00, P<0.001), AFP(95%CI: 0~0. 21, P<
0.001), ADC value(95%CI: 0~0. 21, P<0. 001), and dynamic reinforcement(95%CI: 0~0. 23, P<0. 001), and
vessel floating sign(95%CI: 0~0. 40, P=0. 004) were diagnostic predictors for primary MALT lymphoma of the
liver. Multivariate Firth regression analysis indicated that ADC value(95%CI: 0~0. 62, P=0.006), AFP
(95%CI: 0~0.047, P=0.01), and dynamic reinforcement(95%CI: 0~0.39, P=0.005) were independent
predictors for primary MALT in the liver. ROC curve analysis indicated that the AUC value of ADC value in
diagnosing primary MALT lymphoma was 0. 96, with a sensitivity of 0. 8 and a specificity of 1. 0, and the AUC
value of AFP level in diagnosing primary MALT lymphoma was 0. 85, with a sensitivity of 1.0 and a
specificity of 0.7. The AUC value of dynamic reinforcement in diagnosing primary MALT lymphoma was
0. 85, with a sensitivity of 0.8, and a specificity of 0.9. Conclusion Dynamic reinforcement and ADC

value can be used as differential markers for primary MALT lymphoma and HCC, providing reliable reference
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for clinical preoperative evaluation.
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Table 1 Clinical features of hepatic primary MALT lymphoma and HCC [n(%) ,x+s, M(P,;,P,,) |

Characteristics Primary hepatic MALT(n=10) HCC(n=20) P /U
Gender 0.026
male 5(50) 18(90)
female 5(50) 2(10)
Agelyears 52.50+6. 84 52.35+15.25 0.971 0. 037
HBYV infection 0. 333"
yes 9(90) 20(100)
no 1(10) 0
AFP>8 /(ng/mL) <0.001"
no 10(100) 6(30)
yes 0 14(70)
Maximum diameter /cm 3.00(1.68, 3.95) 3.40(2.58, 5.20) 0.344 78
Number of lesions 1"
one 9(90) 19(95)
=two 1(10) 1(5)
Boundaries 0.419°
clear 8(80) 12(60)
unclear 2(20) 8(40)
TIWI 0. 074"
low 10(100) 14(70)
mixed 0 6(30)
T2WI 0.001°
high 0 13(65)
mixed, slightly higher 10(100) 7(35)
Calcification, Fat, Cystic - -
yes
no
Hemorrhage 0.074
yes 10(100) 14(70)
no 0 6(30)
ADC(x10” mm*/s) 681. 00+124. 00 1012.00£171. 00 <0.001 -6. 056
Dynamic reinforcement <0.001"
continue to strengthen 8(80) 2(10)
fast in and out 2(20) 18(90)
Vessel floating signs 0. 008"
yes 6(60) 20(100)
no 4(40) 0
Speckled enhancement 0. 103"
yes 8(80) 20(100)
no 2(20) 0

a: Fisher s exact test

BEXT DAL 00 K2R, 4390 A 2 4> 2 [ R Firth [1] 4 0. 96 (HBUBAE R 0. 8, %5 5 4E4 1. 0) 5 AFP 2 B I Jirt
P AR, 28 ) R . ADC {H (95%CI: 0~0.62, P=  &PEMALTHREERIAUC 0. 855U R 1. 0,45 54k
0.006) \AFP(95%CI:0~0. 05,P=0. 010) FzhA&5ikTT M 0.7); shaA s Ty X2 Wi A P MALT 3k I8 1Y
2 (95%CI: 0~0. 39, P=0. 005) =12 Wi JIFJ5 & MALT — AUC K 0. 85U R 0. 8, 51 40. 9), W34 Kl 2,

B2 ST T PR 2R, WA 3. 2.4 FAFRAEPEMALTHE®E EFL5 HCC %% MRIH
2.3 AT Firth B2 54715 W7 2 e+ 7 4F 1 rb iz

ADC {HIZ W 5 & P MALT ik 0988 i il 261 i X JHF R 2 M MALT bk B0 98 58 35 10 384 5 MRT 1% 5.
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Table 2 Univariate Firth regression analysis of clinical
data and MRI imaging characteristics of primary
MALT lymphoma of the liver and HCC

Characteristics OR 95%CI P

Gender

male ref ref

female 7.40 1.36~52. 10 0. 020
Age 1.00 0.94~1. 06 0. 940
Maximum diameter 0. 89 0. 60~ 1.22 0.510
Number of lesions

one ref ref

=1two 2.05 0. 15~28.00 0. 620
Boundaries

clear ref ref

unclear 0.43 0.07~2.09 0.310
TIWI

mixed ref ref

low 9.41 0.93~1278.00  0.060
T2WI

mixed, slightly higher ref ref

high 37.80 3.89~5121.00 <0.001
ADC 0.02 0~0.21 <0. 001
AFP(>8 ng/ml.)

no ref ref

yes 0.02 0~0.21 <0. 001
Dynamic reinforcement

continue to strengthen ref ref

fast in and out 0.04 0~0.23 <0. 001
Vessel floating signs

yes ref ref

no 0.04 0~0. 40 0. 004
Speckled enhancement

yes ref ref

no 0.08 0~1. 16 0.070

N IR TIWT AR S T2WI 2 &5 5, i A, ok
DB e I S IRBE (1€ 3A B) 5 iR DWI B i 344
1= (b=800) , ADC B R 3 {1k (K1 3C . D) s g sl A8 3G 5 ]
LA R EesimAb , IF7E 3 5 45 U A 1 A U AE , AR
Wk 2] WL /INES IR BE SRR SR AL (B 3E~H) o

HCC B 1Y 34 5% MR EME SR < B TIWT 21K
5 T2WIL S S A5 5, 8 0% e kAl o 24
Il (/& 4A . B) 5 iR DWIHE 5 (b=800) , ADC F4 Ui I
(E14C.D) ; shAsygsm sh kb nT WL B @R 5 5k, 1
Jik 1 B R AT A AL AR, S PRtk b s Ak 5K, IR
Bk B WA, R WLBE s AR L (B 4E~H) o
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Bl R B B MRI 245 24T
Table 3 Multivariate Firth regression analysis of clinical
data and MRI imaging characteristics of primary
MALT lymphoma of the liver and HCC

Characteristics Exp B 95%CI P
Model 1
Gender
male ref ref
female 6. 00 0.11~4912.00  0.400
T2WI
mixed, slightly higher ref ref
high 12.20 0.89~1710.00  0.060
ADC 0.10 0~0. 62 0. 006
Model 2
AFP(>8 ng/mL)
no ref ref
yes 0.02 0~0. 05 0.010
Dynamic reinforcement
continue to strengthen ref ref
fast in and out 0.03 0~0. 39 0. 005
Vessel floating signs
yes ref ref
no 0.09 0~2. 83 0.200

F4 ERFER MRIZGAEREFRLZEMALT KERES
HCC H)IZ B 2 BE
Table 4 Diagnostic efficacy of clinical data and MRI
imaging signs in primary MALT lymphoma of

the liver and HCC
Predictors AUC 95%CI Sensitivity Specificity
AFP 0.85 0.747~0.953 1.0 0.7
ADC 0.96 0.897~1.000 0.8 1.0
Dynamic reinforcement ~ 0.85 0. 703~0. 997 0.8 0.9
1.001

Sensitivity
o
()]
o

AuC

— Dynamic Enhancement: 0.85
— High AFP: 0.85

0.251 — ADC:096

0 0.25 0.50 0.75 1.00
1-specificity

B2 EEAZLRMRIZEEREFRZEMALT HEES
HCC 2 # %8 ROC HiZk
Figure2 ROC curve analysis for clinical data, MRI imaging
signs in the diagnosis of hepatic primary MALT
lymphoma of the liver and HCC
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Blue arrows: primary MALT lymphoma in the left lobe of the liver

A and B: T1 and T2 images at the cross-sectional position; C and D: Cross-sectional diffusion-weighted images; E~H: Cross-

sectional MRI enhanced images (arterial, portal vein, transitional, hepatobiliary)

3 RRMMALT B E B E G52 MRI E R
Figure 3 Enhanced MRI images of a patient with hepatic primary MALT lymphoma

Blue arrows: HCC in the left lobe of the liver

A and B: T1 and T2 images at the cross-sectional position; C and D: Cross-sectional diffusion-weighted images; E~H: Cross-

sectional MRI enhanced images (arterial, portal vein, transitional, hepatobiliary)

El4 HCCEEREEMRIER
Figure 4 Enhanced MRI images of a HCC patient
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