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[Abstract] Objective To evaluate whether preoperative diffuse reduction of spleen density on
computed tomography (CT) predicts overall survival (OS) in patients with intrahepatic
cholangiocarcinoma (ICC) undergoing surgical resection. Methods We retrospectively analyzed 106
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consecutive ICC patients who underwent curative resection at the Department of Hepatobiliary Surgery,
Affiliated Hospital of Qinghai University, from April 2017 to June 2020. Spleen density was measured
on CT cross-sectional images for each patient. Receiver operating characteristic (ROC) analysis
identified the optimal CT threshold for spleen density; patients were then classified as having diffuse
reduction of spleen density (DRSD) or non-DRSD based on that cutoff. Median OS was estimated by
the Kaplan - Meier method and compared with the log-rank test. Univariate and multivariate Cox
proportional hazards models were used to identify independent predictors of OS. Results The optimal
CT cutoff for spleen density predicting survival yielded an area under the curve (AUC) of 0. 667 (95%
CI: 0.560-0.774). Using the identified threshold (44.9 HU), 39 patients (36.8%) were classified as
DRSD (CT<C44.9 HU). Baseline characteristics did not differ significantly between DRSD and non-
DRSD groups (P> 0.05). Median OS was 13.5 months (95%CI: 6.5-20.5) in the DRSD group
versus 37. 0 months (95%CI: 31.5-42.5) in the non-DRSD group (y’=12. 444, P<C0.001). Subgroup
analysis by stage showed that DRSD was strongly associated with worse OS in stage [ - Il patients:
median OS 13. 5 months (95%CI: 1.5-26.5) versus 46. 6 months (95%CI: 31.5-42.5) in non-DRSD
(> =19. 941, P<C0.001). For stage Il -1V patients, median OS was 12. 0 months (95%CI: 2. 4-21.6)
in the DRSD group and 28. 0 months (95%CI: 12.3-43. 2) in the non-DRSD group, but this difference
was not statistically significant (}*=0.242, P=0.623). In multivariate Cox analysis, DRSD (HR=
2.898, 95%CI: 1.722-4.876, P<C0.001) , lymph node metastasis (HR=2.193, 95%CI: 1.280-
3.756, P=0.004), and microvascular invasion (HR=4.577, 95%CI: 2.419-8. 658, P<(0.001) were
independent predictors of poorer OS. Conclusions Preoperative diffuse reduction of spleen density on
CT is an independent predictor of worse overall survival in patients with stage I - Il intrahepatic
cholangiocarcinoma undergoing surgical resection. CT-based measurement of spleen density may
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provide a simple, noninvasive imaging biomarker to aid prognostic stratification in ICC.
[Key words] Intrahepatic cholangiocarcinoma; Diffuse reduction of spleen density; Computed

tomography scan; Prognosis
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