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Abstract: [ Objective] To investigate the prognostic value of the enhancement pattern in arterial phase of preoperative
Gd-EOB-DTPA enhanced magnetic resonance imaging (MRI) in evaluating the disease—free survival (DFS) and overall
survival (0S) in patients undergoing curative resection for intrahepatic cholangiocarcinoma (ICC).[Methods] A retrospec-
tive analysis was done on the clinical, preoperative MRI findings and postoperative follow—up results of 93 pathologically
confirmed ICC patients undergoing surgery in our hospital between January 2018 and December 2021. Kaplan—Meier sur-
vival curves and log-rank test were used to compare the DFS and OS of three groups with different arterial enhancement
patterns. Cox regression analysis was used to identify the factors affecting DFS and 0S.[ Results] There were significant dif-
ferences in DFS and OS among the 3 groups (log—rank test, P < 0.05). The arterial enhancement pattern was an indepen-
dent predictive factor for DFS (using diffuse hyperenhancement as a reference, peripheral rim enhancement: HR = 3.550;

95%CI: 1.16 ~ 10.8; P = 0.026; diffuse hypoenhancement: HR = 3.430; 95%CI: 1.04 ~ 11.3; P = 0.042). The arterial
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enhancement pattern and tumor location were predictive factors for OS ( (using diffuse hyperenhancement as a reference,

diffuse hypoenhancement, HR = 8.500; 95%CI: 1.09-66.3; P = 0.041; using tumor distal location as a reference, tumor
perihilar location HR=2.583,95%CI: 1.14-5.83, P =0.022). The AUC of arterial enhancement patterns in predicting 1-,
2—, and 3- year DFS were 0.722, 0.748, and 0.617, respectively; in OS, 0.720, 0.704, and 0.730, respectively, which

showed better prognostic efficacy than AJCC-TNM staging system. [ Conclusion] Arterial-phase enhancement pattern of

preoperative GA=EOB-DTPA enhanced MRI is an independent predictive factor for DFS and OS of ICC patients, with a

better prognostic value than AJCC-TNM staging system, and can be used for the clinical management of ICC patients.

Key words: intrahepatic cholangiocarcinoma (ICC) ; magnetic resonance imaging (MRI) ; arterial-phase enhance-

ment pattern; postoperative survival
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Diffuse hypoenhancement Peripheral rim Diffuse h:

Diagrams(A—C) of 3 enhancement patterns on arterial phase imag-
es and corresponding examples of MR images (D—F) of ICC. Diffuse hy-
poenhancement pattern, almost no enhancement, the peripheral hyper-
enhancement ring is less than 10% of the tumor cross—sectional area
(A, D). Peripheral rim enhancement (ring-like enhancement) pattern,
has a peripheral hyperenhancement ring, the enhancement area ac-
counted about 10% ~ 70% of the tumor maximum cross—sectional area.
(B, E). Diffuse hyperenhancement pattern (C, F), the tumor hyperen-
hancement area is greater than 70% of the tumor maximum cross—sec-
tional area.
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Fig.1 Schematic diagram of the MRI arterial phase en-
hancement pattern of ICC
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Statistical significance was assessed by using the log-rank test. A: Kaplan—Meier survival curves of DFS and C: OS according to MRI arterial—

phase enhancement pattern. B: Kaplan—Meier survival curves of DFS and D: OS according to AJCC-TNM staging system. TNM staging systems were

evaluated according to the eighth edition of the American joint committee on cancer.
2 ICCARHE] MR ZhBkEI 3R L ER R AJCC-TNM 4} # 5 DFS #1 OS B 4 77 #h 4
Fig.2 Kaplan - Meier curves for overall survival and Disease—free survival according to Arterial-phase enhancement pat-

tern and AJCC-TNM-staging system in ICC
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Table 1 Multivariate Cox analysis of potential prognostic factors associated with DFS

Variable b S, Wald y* P HR HR 95% CI
Arterial.phase.enhancement.type
Diffuse hyperenhancement 1.000 (1.00,1.00)
Peripheral rim enhancement 1.27 0.569 4.97 0.026 3.550 (1.16, 10.8)
Diffuse hypoenhancement 1.23 0.608 4.12 0.042 3.430 (1.04, 11.3)
Sex

M 1.000 (1.00,1.00)

F 0.633 0.328 3.72 0.053 1.883 (0.99, 3.58)
Abdominal.pain

No 1.000 (1.00,1.00)

Yes 0.581 0.339 2.96 0.086 1.788 (0.92, 3.48)
CA125

Low 1.000 (1.00,1.00)

High 0.292 0392  0.556 0.456 1.339 (0.62, 2.89)
CA199

Low 1.000 (1.00,1.00)

High 0.735 0.382 3.69 0.054 2.086 (0.99, 4.41)
NLR 0.038 0.048 0.627 0.428 1.038 (0.95, 1.14)
PLT 0.000 07647 0.002  0.0013 0.971 1.000 (1.00, 1.00)

HR: Hazard Ratio; CI: Confidence Interval. The first item of each categorical variable was treated as the reference category. Variables with

P < 0.05 in univariable analysis were selected as corrected factors in multivariable analysis.
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Table 2 Multivariate cox analysis of potential prognostic factors associated with OS

Variable b S Wald * P HR HR 95% CI
Arterial enhancement pattern

Diffuse hyperenhancement 1.000 (1.00, 1.00)
Peripheral rim enhancement 1.75 1.04 2.83 0.093 5.775 (0.75, 44.6)
Diffuse hypoenhancement 2.14 1.05 4.17 0.041 8.500 (1.09, 66.3)
Location

Distal 1.000 (1.00, 1.00)
Perihilar 0.949 0.416 5.22 0.022 2.583 (1.14, 5.83)

HR: Hazard Ratio; CI: Confidence Interval. The first item of each categorical variable was treated as the reference category. Variables with

P < 0.05 in univariable analysis were selected as corrected factors in multivariable analysis.
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A-C: ROC curves of Arterial enhancement pattern and TNM staging system for 1, 2, and 3—year DFS in ICC. D=F: ROC curves of Arterial en-

hancement pattern and AJCC-TNM staging system for 1, 2, and 3—year OS in ICC.
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Fig.3 Predictive efficacy comparison between Arterial-phase enhancement pattern and AJCC-TNM staging system about
1-, 2—, and 3—year DFS and OS using ROC curves
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