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Purpose: This study aimed to investigate the prognostic value of systemic immune-inflammation index (SII) in patients with 
extrahepatic cholangiocarcinoma (EHCC) treated by percutaneous transhepatic biliary stenting (PTBS) combined with 125I seed 
intracavitary irradiation and further develop a predictive model related to SII.
Methods: A total of 145 patients with EHCC who received PTBS combined with 125I seed implantation were retrospectively analyzed. 
The optimal cut-off value of SII was identified by receiver operating characteristic (ROC) curve analysis. Kaplan–Meier curves and Cox 
regression were applied to estimate the prognostic value of SII and identify other significant factors of overall survival (OS). Additionally, 
a novel nomogram was constructed. The concordance index (C-index), calibration plots and decision curve analysis were used to evaluate 
the performance of the nomogram model.
Results: The optimal cut-off value for preoperative SII of 890.2 stratified the patients into High-SII (H-SII) and Low-SII (L-SII) 
groups. Univariate and multivariate analyses demonstrated that SII was an independent factor for OS. We also found that better 
therapeutic effect could be obtained with combined postoperative chemotherapy (P < 0.001). Moreover, we revealed that elevated 
preoperative CA19-9 (P = 0.038) and TBIL level (P = 0.024) were reason for poor prognosis of EHCC. A well-discriminated and 
calibrated nomogram was developed to predict the 1-year and 2-year OS of EHCC (C-index: 0.709).
Conclusion: The SII may be a feasible and convenient prognosis predictor for EHCC. The comprehensive nomogram based on SII 
presented in this study is a promising model for predicting OS in EHCC patients after PTBS combined with 125I seed intracavitary 
irradiation.
Keywords: extrahepatic cholangiocarcinoma, biliary stenting, 125I seed, systemic immune-inflammation index, nomogram

Introduction
Cholangiocarcinoma (CCA) is a highly malignant and aggressive tumor that originates from the epithelial cells of bile 
duct.1 According to the anatomical location, CCA is classified into intrahepatic cholangiocarcinoma (ICC) and extrahepatic 
cholangiocarcinoma (EHCC), and of which EHCC accounts for 75–90%.2 EHCC is further divided into hilar cholangio
carcinoma (hCCA) and distal cholangiocarcinoma (dCCA).2 Surgical resection is recommended as the preferred therapy for 
early EHCC.3 But few patients are candidates for surgery, mainly owing to the advanced tumor stage at diagnosis and the 
high risk of complications, recurrence, and metastasis.4 Previous studies had reported that palliative surgery, radiotherapy, 
chemotherapy, targeted therapy could be considered as optional treatments for unresectable EHCC.5–7 With the rapid 
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development and progress of minimally invasive technology, interventional therapy has gradually become the first clinical 
choice for unresectable EHCC. Recent studies have revealed that biliary drainage and biliary stenting can relieve biliary 
obstruction and restore bile drainage for EHCC.8 It is worth mentioning that the ingrowth of tumor or epithelial hyperplasia 
would cause further restenosis within 3–6 months,9 doubts about the efficacy of biliary stenting come up. Fortunately, as the 
implantation of radioactive 125I seed, interstitial brachytherapy combined with biliary stenting has been identified as a viable 
and effective palliative therapy, which can improve stent patency and prolong survival time.10,11 At present, the studies of 
PTBS combined with 125I seed intracavitary irradiation for EHCC mostly focused on the clinical efficacy, and fewer 
researches about related factors affecting prognosis have been reported. Therefore, it is crucial to identify effective 
prognostic markers for interventional treatment to optimize adjuvant therapies.

Various previous studies have shown that immune inflammatory indicators have predictive value for postoperative 
survival outcomes in several cancers, including EHHC.12–14 The systemic immune inflammatory index (SII) is calculated 
by platelet, neutrophil and lymphocyte counts, which has been served as useful prognostic biomarkers for several solid 
tumors.15,16 The clinical utility of SII as a prognostic indicator has been verified in EHCC patients who received radical 
resection.14 To our knowledge, the prognostic value of SII in patients with unresectable EHCC has not yet been explored.

In this study, we intended to analyze the prognostic value of preoperative SII in patients with EHCC treated by PTBS 
combined with 125I seed intracavitary irradiation and to further construct a nomogram model for prognosis on the basis of SII.

Methods
Study Population
Patients who underwent PTBS combined with 125I seed implantation for EHCC between August 2018 and 
December 2021 in department of interventional radiology were included in our study. Inclusion criteria: (1) pathologi
cally or radiologically (contrast-enhanced magnetic resonance imaging (MRI) or computed tomography (CT) confirmed 
EHCC). (2) with no surgical indication. (3) all implanted biliary stent combined with 125I seed strip. Exclusion criteria: 
(1) combined with severe cardiac, hepatic, and renal dysfunction. (2) ICC or benign bile duct stricture. (3) previously 
underwent radical surgery, chemotherapy, radiotherapy, or other therapeutic methods for EHCC. (4) incomplete admis
sion or follow-up data (Figure 1). Informed consent was signed before interventional therapy by all patients. Our study 
was carried out in accordance with the principles of the Declaration of Helsinki17 and approved by the ethics committee 
of Affiliated Hospital of Xuzhou Medical University.

Materials
Percutaneous transhepatic cholangial drainage (PTCD) was executed by pigtail catheters; 125I seed (Ningbo Junan 
Pharmaceutical Technology limited company), specification: 4.5mm*0.8mm, with a half-life of 59.6 days; Biliary 
metal stent (Bard Company, 8 mm×6 cm, 8 mm×8 cm); balloon dilation catheter (Cook Company, length: 40–80mm, 
diameter: 6–8cm); guidewire (Terumo company); PTCD tube (Cook company).

Surgical Procedures
All patients received PTCD before stent implantation. About a week later, cholangiography through drainage tube was first 
made to confirm the location of bile duct obstruction and measure the length and diameter of the obstructive bile duct. The 
guidewire was introduced through drainage tube, which was then replaced by 6F catheter sheath. Subsequently, the catheter 
was inserted through the guidewire and further reached the duodenum via repeatedly adjusting the direction of guidewire. 
Under the guidance of DSA, the biliary stent was slowly released at the bile duct stricture. At the same time of withdrawing 
the 6F catheter sheath, the prepared 125I seed strip was placed between the stent and bile duct wall. Finally, a drainage tube 
was placed indwelling above the stent. If the stent expanded unsatisfied, the balloon dilation was performed.

The amount of 125I seed was calculated as follows: N = Length of the biliary obstruction segment (mm)/4.5+4.18
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Data Collection
Blood characteristics were extracted from peripheral blood within 3 days prior to the onset of interventional surgery. The 
variables measured included Neutrophil counts, Lymphocyte counts, Platelet counts, prealbumin (PAB), albumin (ALB), 
total bilirubin (TBIL), alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyl transpepti
dase (GGT), a lkaline phosphatase (ALP), Carbohydrate antigen199 (CA19-9), high-sensitivity C-reactive protein 
(hsCRP), carcinoembryonic antigen (CEA), prothrombin time (PT). Neutrophil, lymphocyte, and platelet counts were 
collected to calculate SII: SII = platelet (P)×neutrophil (N)/lymphocyte (L). Body mass index (BMI) was defined as 
weight (kg)/square height (m2).

Follow-Up and Outcomes
In our study, the survival status of all patients was obtained through outpatient follow-up or telephone interview. Follow-up 
was performed every 3 months from the end of interventional surgery and lasted until September 2022 or death. Each 
follow-up visit consisted of a clinical interview, routine biochemical examinations, tumor landmarker tests, and imaging 
investigations such as abdominal ultrasound, CT, and (or) MRI. The major outcome of the study was overall survival (OS). 
OS was determined as the duration from the date of interventional therapy to death or the last follow-up.

Statistical Analysis
Statistical analyses were conducted using SPSS software version 24.0 and R software (version 4.1.3, https:www.r-project.org/). 
Continuous variables were converted into categorical variables and expressed as numbers and percentages. On the ground of 
receiver operating characteristic (ROC) curve analysis, the optimal cut-off value of SII was obtained by calculating the maximum 
Youden’s index. Then the patients were split into high and low groups. The discrepancy between groups was compared by the 
chi-square (x2) test. Spearman correlation analysis was applied to analyse correlations between SII and above significantly 
variables. Cox proportional hazards regression model was applied to perform univariate and multivariate analysis to evaluate 
clinical factors associated with OS. The predictive value of SII for OS was assessed using the Kaplan–Meier method and Cox 
proportional hazards model. Variables with P value less than 0.05 in the multivariate analysis were selected to plot the nomogram. 

Figure 1 Flow diagram of patients enrolled.

International Journal of General Medicine 2023:16                                                                             https://doi.org/10.2147/IJGM.S411577                                                                                                                                                                                                                       

DovePress                                                                                                                       
2083

Dovepress                                                                                                                                                             Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

http://https:www.r-project.org/
https://www.dovepress.com
https://www.dovepress.com


The calibration plots and concordance indexes (C-index) were applied to evaluate the performance of the established nomogram 
model in predicting prognosis. Finally, decision curve analyses (DCA) were generated to determine the clinical effectiveness of 
the nomogram. A two-sided P value <0.05 was considered as statistical significance.

Results
Patients Characteristics
A consecutive series of 145 EHCC patients who underwent percutaneous transhepatic biliary stenting combined with 
125I seed intracavitary irradiation were enrolled in this study (Figure 1). Up to the deadline for follow-up, a total of 27 
patients were alive and 118 patients died. The median follow-up time was 25.5 months (range 2.5–30 months). Of all 
these patients, 91 (62.8%) patients were male, 54 (37.2%) patients were female and the mean age was 67.9±11.8 years. 
Ninety-two cases were clinically and (or) pathologically diagnosed as hCCA and 53 cases were dCCA. Basic clinical 
data and laboratory tests are presented in Table 1.

Table 1 Baseline Clinical Characteristics of the Participants

Variables Total (n=145) L-SII (n=69) H-SII (n=76) P-value

Gender 0.608
Male 91 (62.8) 45 (65.2) 46 (60.5)

Female 54 (37.2) 24 (34.8) 30 (39.5)

Age 0.247
<70 68 (46.9) 36 (52.2) 32 (42.1)

≥70 77 (53.1) 33 (47.8) 44 (57.9)

Tumor location 0.731
Hilar 92 (63.4) 45 (65.2) 47 (61.8)

Distal 53 (36.6) 24(34.8) 29 (38.2)
BMI (kg/m2) 1.000

<24 112 (77.2) 53 (76.8) 59 (77.6)

≥24 33 (22.8) 16 (23.2) 17 (22.4)
Postoperative chemotherapy 0.284

Yes 26 (17.9) 15 (21.7) 11 (14.5)

No 119 (82.1) 54 (78.3) 65 (85.5)
PAB (mg/l) 0.068

<0.2 77 (53.1) 31 (44.9) 46 (60.5)

≥0.2 68 (46.9) 38 (55.1) 30(39.5)
ALB (g/l) <0.001

<33.5 93 (64.1) 34 (49.3) 59 (77.6)

≥33.5 52 (35.9) 35 (50.7) 17 (22.4)
ALP (U/l) <0.001

<654 94 (64.9) 62 (89.8) 32 (44.9)

≥654 51 (35.2) 7 (10.2) 44(55.1)
GGT (U/l) 0.068

<250.5 70 (48.3) 39 (56.5) 31(40.8)

≥250.5 75 (51.7) 30 (43.5) 45 (59.2)
ALT (U/l) 0.619

<156.5 71 (49.0) 32 (46.4) 39 (51.3)

≥156.5 74 (51.0) 37 (53.6) 37 (48.7)
AST (U/l) 0.315

<151 81 (55.9) 42 (60.9) 39 (51.3)

≥151 64 (44.1) 27 (39.1) 37 (48.7)

(Continued)
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Biliary stent and 125I seed went on smoothly in all patients. The symptom of obstructive jaundice ameliorated 
significantly after the operation. The postoperative complication occurred in 15 cases (10.3%): 8 had hyperamylasemia 
(diastase was more than 3 times the reference value within 24 h) and 7 had biliary tract infection. All of them were 
effectively controlled under symptomatic treatment.

By the end of follow-up, a total of 32 patients had stent restenosis, of which 18 patients received re-intervention, including 
5 patients underwent secondary stent placement, 13 patients received percutaneous hepatic biliary drainage and the remaining 
14 patients had no treatment after stent obstruction due to basal intolerance, subjects refusal, and other reasons.

Thirty-one pathologically confirmed patients had combined with postoperative chemotherapy after interventional 
therapy. Five patients failed to the entire process of chemotherapy owing to poor physical condition or other factors. The 
regimen of perfusion chemotherapy was administered: gemcitabine 600–1000 mg/m2 and oxaliplatin 60–100 mg/m2; The 
perfusion time was 20 min, 3–4 weeks apart for the next perfusion chemotherapy, a total of 5 courses. Twenty-six 
patients completed full course of chemotherapy and markedly prolonged survival.

Determination of the Optimal Cut-off Values for SII
The ROC curves of SII indicated that 890.2 was optimal cut-off values. SII was a statistically significant indicator for 
distinguishing between deceased and surviving cases, with the corresponding area under the curve (AUC) value 0.751 
(95% CI: 0.652–0.850). Accordingly, these patients were categorized into the Low-SII group (L-SII, n = 69, 47.6%) and 
the High-SII group (H-SII, n = 76, 52.4%) in the light of the optimal cut-off value.

Association of SII with EHCC
As presented in Table 1, no notable differences were observed between groups in the aspect of baseline characteristics, 
such as gender, age, tumor location, BMI, ALT, AST, GGT, postoperative chemotherapy, PAB, PT, and hsCRP (all P > 
0.050). SII was statistically related with several clinical features, including ALB, ALP, TBIL and CA19-9 (all P < 001), 
as well as CEA (P = 0.002). The elaborated correlations between the SII and other variables are depicted in Table 1. By 
means of the Spearman correlation analysis, SII was associated weakly with these variables, and the confounding effect 
on SII was negligible (Table 2).

Table 1 (Continued). 

Variables Total (n=145) L-SII (n=69) H-SII (n=76) P-value

CEA(ng/mL) 0.002

<4.7 69 (47.6) 48 (69.6) 33(43.4)
≥4.7 76 (52.4) 21 (30.4) 43 (56.6)

TBIL(μmol/l) <0.001

<213.5 49 (33.8) 35 (50.7) 14 (18.4)
≥213.5 96 (66.2) 34 (49.3) 62 (81.6)

PT (s) 0.868

<12.4 71 (49.0) 33 (47.8) 38 (50.0)
≥12.4 74 (51.0) 36 (52.2) 38(50.0)

CA19-9 (U/mL) <0.001

<695 59(40.7) 46 (66.7) 13 (17.1)
≥695 86 (59.3) 23 (33.3) 63 (82.9)

hsCRP (mg/l) 0.615

<11.9 82 (56.6) 41 (59.4) 41 (53.9)
≥11.9 63 (43.4) 28 (40.6) 35 (46.1)

Abbreviations: SII, Systemic Immune-Inflammation Index; BMI, Body Mass Index; PAB, prealbumin; ALB, albumin; 
ALP, a lkaline phosphatase; GGT, gamma-glutamyl transpeptidase; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; CEA, carcinoembryonic antigen; TBIL, total bilirubin; PT, prothrombin time; CA19-9, 
Carbohydrate antigen 199; hsCRP, high-sensitivity C-reactive protein.
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Correlations Between SII and Survival
The median survival time of patients was 13.2 months (95% CI: 11.1–15.3), with the 1-year and 2-year OS rates were 
55.2% and 13.1%, respectively. Figure 2A reveals the Kaplan–Meier survival curves of all patients. As presented in 
Figure 2B, higher preoperative SII scores tended to generate worse OS in patients with EHHC [hazard ratio (HR) 
=17.587, 95% CI: 6.960–13.240, P < 0.001]. Subsequently, the prognostic value of SII level was analyzed in the 
subgroups based on location of EHCC. As further described in Figure 2C, higher SII was associated with lower OS rates 
for hCCA patients (HR = 10.683, 95% CI: 8.448–13.552, P = 0.001). Similarly, higher SII was correlated with lower OS 
rates for dCCA patients (HR = 12.612, 95% CI: 7.821–9.579, P < 0.001), which is demonstrated in Figure 2D.

Cox Regression Analysis of Risk Factors of OS
Univariate analysis revealed that BMI [HR = 1.904, 95% CI: 1.256–2.885, P = 0.002], preoperative ALT level (HR = 
0.580, 95% CI: 0.400–0.842, P = 0.004), postoperative chemotherapy (HR=4.912,95% CI: 2.695–8.952, P < 0.001), 
preoperative CA19-9 level (HR=2.772,95% CI: 1.841–4.173, P < 0.001), preoperative TBIL level (HR=2.537,95% CI: 
1.644–3.913, P < 0.001), and preoperative SII level (HR=2.423,95% CI: 1.650–3.557, P < 0.001) were associated with 
OS in EHCC patients (Table 3). Subsequently, BMI, ALT, postoperative chemotherapy, CA19-9, TBIL, SII entered into 
multivariate analysis model. The preoperative CA19-9 (HR = 0.600, 95% CI: 0.366–0.985, P = 0.038), preoperative 
TBIL level (HR = 0.570, 95% CI: 0.347–0.935, P = 0.024), postoperative chemotherapy (HR=4.961,95% CI: 2.673– 
9.208, P < 0.001), and preoperative SII level (HR = 0.558, 95% CI: 0.360–0.566, P = 0.009) were independently factors 
correlated with OS for patients with EHCC treated by percutaneous transhepatic biliary stenting combined with 125I seed 
intracavitary irradiation. The results of multivariate analysis were depicted in the forest plot (Figure 3).

A Nomogram Predicting OS Based on SII
On the basis of the significant indicators of multivariate analysis, a predictive nomogram for 1-year and 2-year OS in 
patients with EHCC was built. As shown in Figure 4, each feature was assigned points according to its risk contribution 
to OS and a higher total score was associated with a lower OS rate. The performance of the model was borne out 
internally. The time-dependent receiver operating characteristic (ROC) curve of the prognostic model is depicted in 
Figure 5C. The C-index of the nomogram for prediction of the OS was 0.709 in patients with EHCC. The calibration 
curves for 1-year, 2-year nomogram displayed great agreement between the predicted and real probability of OS 
(Figure 5A and B). Decision curve analysis revealed that our prognostic model integrating preoperative SII, CA19-9, 
TBIL and postoperative chemotherapy had preferable clinical utility (Figure 5D).

Discussion
As is well-known, inflammation may be conducive to the cancer microenvironment and promote tumor cells 
proliferation.19,20 Accumulating evidence has demonstrated that inflammation-based prognostic scores, such as NLR, 

Table 2 Correlation Between SII and Clinical 
Variables in EHCC Patients

Variables SII

r P

ALB −0.295 <0.001
ALP 0.499 <0.001

CEA 0.263 0.001

TBIL 0.341 <0.001
CA19-9 0.504 <0.001

Abbreviations: ALB, albumin; ALP, a lkaline phosphatase; 
CEA, carcinoembryonic antigen; TBIL, total bilirubin; 
CA19-9, Carbohydrate antigen 199.
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PLR and SII, are related to the prognosis of patients with resectable EHCC.14,21–23 However, to date, little is known 
about the utility of inflammatory-based indicator in unresectable EHCC. In the current study, we explored that SII, 
a novel developed serum inflammatory marker, was recognized as an independent dangerous factor for prognosis in 
patients with EHCC treated by percutaneous transhepatic biliary stenting combined with 125I seed intracavitary irradia
tion. The study showed that the higher SII before interventional therapy in patients was associated with worse prognosis. 
The study identified CA19-9, TBIL, postoperative chemotherapy, along with SII, which were associated with the OS of 
EHCC. On the basis of those significant indicators, the prognostic nomogram prediction model of the interventional 
therapy for EHCC patients was established, this is, to the best of our knowledge, the first nomogram was used to predict 
the prognosis of such patients.

Figure 2 Continued.
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The biological reason for the prognostic value of SII should be elucidated by the function of neutrophil, platelet and 
lymphocytes, respectively. On the one hand, neutrophils are involved in stimulating tumor progression by secreting 
numerous inflammatory mediators, such as interleukin (IL)-6, IL-8, which may be essential for tumor angiogenesis.24 On 
the other hand, neutrophils can lead to DNA damage of epithelial cells and activate oncogenes by releasing noxious 
factors.25 The platelet, covered in previous researches, can protect circulating tumor cells from shear stress in the 
circulation to escape injury.26 While platelets activated by tumor cells will in turn facilitate tumor cell diffusion by 
relaxing the endothelial barrier to allow transendothelial migration.26,27 Lymphocytes play a critical role in surveilling 

Figure 2 Kaplan–Meier curves indicating OS of EHCC patients after PTBS combined with 125I seed implantation. The whole cohort (A); stratified by the value of SII in the 
whole cohort (B), stratified according to the SII level in the hCCA subgroup (C), and stratified according to the SII level in the dCCA subgroup (D).
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and inhibiting proliferation and migration of cancer cells.28 Activated B lymphocytes are able to alter the levels of 
circulating cytokines and (or) chemokines to regulate cancer progression. Not only could T lymphocytes directly destroy 
cancer cells but also cause apoptosis via binding to Fas-FasL on the surface of tumor cells.29 Decreased lymphocyte 
numbers and quality might result in weakening the immune system and proliferation of cancer cells. Taken together, the 
SII is promising for predicting the prognosis of unresectable EHCC, to some extent.

Table 3 Univariate Analyses of Features Correlated with OS of EHCC Patients

Variables HR 95% CI P

Gender (M/F) 1.135 0.780–1.653 0.507
Age (<70 vs ≥70 years) 1.326 0.917–1.918 0.133

Tumor location (perihilar/distal) 0.840 0.572–1.235 0.376

BMI (<24 vs ≥24kg/m2) 1.904 1.256–2.885 0.002
Postoperative chemotherapy (Yes/No) 4.912 2.695–8.952 <0.001

PAB (<0.2 vs ≥0.2mg/l) 0.802 0.556–1.156 0.237

ALB (<35 vs ≥35) g/l) 0.722 0.487–1.072 0.106
ALP (<654 vs ≥654U/l) 1.441 0.992–2.094 0.055

GGT (<250.5 vs ≥250.5U/l) 0.833 0.578–1.199 0.325
ALT (<156.5 vs ≥156.5U/l) 0.580 0.400–0.842 0.004

AST (<151 vs ≥151U/l) 0.914 0.633–1.317 0.628

CEA (<5.2 vs ≥5.2ng/mL) 1.102 0.764–1.587 0.604
TBIL (<213.5 vs ≥213.5μmol/l) 2.537 1.644–3.913 <0.001

PT (<12.4 vs ≥12.4s) 1.269 0.878–1.834 0.205

CA19-9 (<695 vs ≥695U/mL) 2.772 1.841–4.173 <0.001
hsCRP (<11.9 vs ≥11.9mg/l) 1.180 0.819–1.702 0.374

SII (low/high) 2.423 1.650–3.557 <0.001

Abbreviations: BMI, Body Mass Index; PAB, prealbumin; ALB, albumin; ALP, a lkaline phosphatase; GGT, 
gamma-glutamyl transpeptidase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CEA, carci
noembryonic antigen; TBIL, total bilirubin; PT, prothrombin time; CA19-9, Carbohydrate antigen 199; hsCRP, 
high-sensitivity C-reactive protein; SII, Systemic Immune-Inflammation Index.

Figure 3 Forest plot based on the results of multivariate analysis of the indicators associated with OS.
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Elevated levels of TBIL or CA19-9 were other prognostic parameter for lower OS in the present study. This can be 
explained by the fact that the higher TBIL, the longer obstruction of biliary tract may be, and the more serious tumor 
invasion.30 If the preoperative serum TBIL is rapidly increased to a higher level in the short term, it indicates that the 
cancer cells grow faster, their degree may be less differentiated, and the invasion ability is stronger.31 CA19-9, a tumor 
marker, is essential in screening, differentiating diagnosis, and judging prognosis of tumors, including EHCC.32–34 Yang 
et al suggested that preoperative CA19-9 levels were vital for prognosis of intrahepatic cholangiocarcinoma after 
hepatectomy.35 Tella et al found that CA19-9 is an important risk factor for OS in EHCC (HR: 1.72; 95% 
CI=1.462.02; P < 0.01).34

Recently, the effect of adjuvant chemotherapy for CCA has been widely demonstrated clinically.36–38 In this study, 26 
patients completed the full course of chemotherapy and significantly prolonged survival. Cox regression model analysis 
suggested that postoperative chemotherapy was a protective factor affecting OS (P < 0.001). This indicated that the 
interventional therapy combined with neoadjuvant chemotherapy could provide preferable therapeutic efficacy. 
Regarding the optional time for chemotherapy, some scholars proposed that it should be performed within 3 and 4 
days after the implantation of 125I seed, owing to the radiative function of 125I particles at this time can improve the 
permeability and the partial oxygen pressure of the tumor vessel, which can further enhance chemotherapeutic 
effectualness.39 However, more evidence is required to gather to confirm that.

Nomogram has been widely used as a visualization instrument to conduct individualized assessments, optimize 
adjuvant therapies and postoperative monitor in tumor patients. In this study, a nomogram consisting of SII, 
CA19-9, postoperative chemotherapy, and TBIL, which were the independent predictors of OS, was established. 
Data from the C-index and calibration plots certified that the nomogram had an outstanding predictive value on 
predicting oncological outcomes in patients with EHCC undergoing PTBS combined with 125I seed intracavitary 
irradiation. As the first nomogram of unresectable EHCC, our model may help screen preoperative high-risk 
groups, monitor the disease status individually to follow-up intervals, and optimize the postoperative adjuvant 
treatment of EHCC, which has potential clinical application value and worthy of further study and development.

There are some notable limitations in our study. First, the study was retrospective in a single-center and single-region, 
with limited sample and inevitable selection bias. In the future, a large number of internal and external samples are still 
required to validate and optimize the model. Second, the dynamic changes of the SII and other factors during follow-up may 
also associate with patient outcomes, which requires further research. Third, the differences in the prognostic value of SII 
with other inflammatory markers after intervention of EHCC patients have not been compared, such as NLR, PLR, COUNT 
and so on. Fourth, in the future, the nomogram model can be further improved to explore the prognostic impact of different 

Figure 4 Survival nomogram based on SII.The total points of every patient can be used to predict the OS of EHCC patients.
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Figure 5 Continued.
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Figure 5 Calibration curves for 1-year (A), 2-year (B) OS for the nomogram with internal validation. (C) Time-dependent ROC of the nomogram for predicting OS. (D) 
Decision curve analysis of the nomogram.
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postoperative adjuvant therapy regimen on EHCC patients. Last but not least, as fewer cases with a clear pathological 
diagnosis, the impact of pathological classification and differentiation on patient prognosis has not been considered.

Conclusion
In summary, we investigated that SII might be an accessible and reliable indicator to predict the short-term prognosis of 
patients with EHCC. The SII-based nomogram integrating CA19-9, postoperative chemotherapy and TBIL, may be 
a reliable tool to help doctors conduct personalized assessments. High-quality multicenter, prospective studies are 
required to further estimate the precision of the above nomogram model.
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