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Background: Hilar cholangiocarcinoma (HCCA) is a common malignant tumor of the biliary system. Factors such as limited 
physical function, intractability, and high mortality caused by the tumor lead to negative emotions, such as anxiety and depression in 
patients. In this study, we investigated the risk factors for negative emotions in patients undergoing radical resection of HCCA during 
the perioperative period and its effect on prognosis to provide strategies for alleviating the negative emotional disorders of patients and 
improving prognosis.
Methods: From September 2016 to August 2021, we retrospectively examined 205 patients with HCCA who underwent radical 
resection in our hospital. The incidence of negative emotions and the clinical parameters of patients were compared using Chi-square 
tests and t-tests. The independent risk factors for unfavorable feelings in patients during the perioperative period were determined 
using binary logistic regression. The key variables influencing the postoperative survival status of HCCA patients were identified using 
the log-rank univariate analysis and Cox proportional risk regression analysis.
Results: The results of the binary logistic regression analysis showed that perioperative negative emotions were independently 
influenced by family monthly income (OR = 0.069), medical insurance (OR = 0.089), family care (OR = 0.013), sleep quality (OR = 
0.071), TNF-α (OR = 5.851), and bile leakage (OR = 29.412) (P < 0.05). The age of the patient (OR = 2.003), preoperative CA19–9 
(OR = 2.038), lymph node metastases (OR = 2.327), and negative mood (OR = 3.054) were independent risk variables that affected the 
survival status of patients, as determined by the results of Cox regression analysis (P < 0.05).
Conclusion: In this study, we found that anxiety and depression in patients undergoing radical operation of HCCA are related to 
family monthly income, medical insurance, sleep quality, family care, TNF-α, and bile leakage; also, negative emotions have adverse 
effects on prognosis.
Keywords: hilar cholangiocarcinoma, radical resection, depression, anxiety, risk factors, prognosis

Introduction
Hilar cholangiocarcinoma (HCCA), also known as Klatskin tumor, is a malignant tumor that occurs in the common 
hepatic duct, left and right hepatic duct, and hepatic duct confluence. HCCA accounts for 60–70% of the incidence of 
cholangiocarcinoma; it is the most common type of cholangiocarcinoma and has the worst prognosis among them.1,2 

Although HCCA was an inoperable cancer earlier, in the past 20 years, with the advancement of imaging and surgical 
techniques, the diagnosis and treatment of HCCA have progressed considerably, the surgical resection rate has increased, 
and the survival rate has improved significantly.3,4 Radical resection is currently the only effective treatment for patients 
with HCCA to achieve long-term survival.5 However, due to the location and invasive growth of HCCA, it can invade 
blood vessels, nerves, lymph node tissues, and adjacent liver tissues very easily. The operation is difficult and risky, the 
long-term efficacy is unsatisfactory, and the postoperative complication rate is high.6,7
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Due to physiological changes caused by cancer, surgical trauma, and toxic side effects of treatment, patients with HCCA have 
different degrees of psychological pressure and emotional disorders. This stress response can affect the level of cytokines secreted 
in the body, which in turn can affect the normal function of the body. These changes can result in a decrease in immunity and 
resistance, as well as, tissue and organ function disorders, which can threaten the health of patients and adversely affect their 
recovery.8,9 Some studies have shown that anxiety and depression are common mental health problems in patients with malignant 
tumors,10 but mental health problems are often at the edge of tumor treatment and are often underestimated and ignored. Among 
patients with malignant tumors in China, the incidence of anxiety is 32–40.0%, and the incidence of depression is 25.8–58.0%.11 

Effectively solving the emotional problems of patients can reduce postoperative adverse consequences. At present, the pathogen-
esis of perioperative anxiety and depression in patients with HCCA is not clear. Few studies have investigated the influencing 
factors of anxiety and depression in patients with HCCA. Although the incidence of emotional disorders among patients with 
malignant tumors in clinics is high, the detection rate is low. The influence of psychological factors and the emotional status of 
patients with HCCA on their immunity and disease outcomes need to be investigated.

In recent years, the traditional medical model has shifted to the bio-psycho-social model.12 With an increase in the incidence of 
malignant tumors, researchers have focused on developing ways to perform psychological construction for cancer patients. The 
treatment of patients with HCCA should not only be limited to disease control but should also focus on improving their mental 
health, life span, and quality of life. Therefore, in this study, we investigated and analyzed the risk factors that might affect the 
perioperative negative emotions of patients undergoing HCCA radical surgery and the relationship with poor prognosis. Our 
findings provided novel information that can used in further clinical research and practice.

Materials and Methods
Research Participants
In this study, we included 205 patients who underwent radical resection of HCCA at The First Affiliated Hospital of 
Nanjing Medical University between September 2016 and August 2021.

The inclusion criteria were as follows: (I) patients who underwent pathological biopsy and were diagnosed according to the 
HCCA clinical diagnostic criteria; (II) patients with symptoms that were indications for HCCA radical resection; (III) those who 
were not provided any other anti-tumor treatment before and during the operation; (IV) patients with no major systemic illness; 
(V) patients who had full awareness and could communicate normally; (VI) patients with complete clinical data and who 
underwent complete follow-up after the operation; (VII) patients who signed the informed consent form.

The exclusion criteria were as follows: (I) patients who refused surgical treatment or changed surgical methods; (II) 
patients with other biliary system diseases; (III) patients with liver, kidney function, or other important organ insufficiency; 
(IV) patients with cardiovascular and cerebrovascular diseases or other malignant tumors; (V) patients with mental disorders, 
language disorders, or without complete awareness; (VI) patients with missing or lost clinical data (see Figure 1). The study 
was conducted according to the Declaration of Helsinki, and it was approved by the review committee of The First Affiliated 
Hospital of Nanjing Medical University.

Based on the guidelines to perform binary logistic regression and multiple linear regression, the ratio of item number 
to sample size must be between 1:5 and 1:10. Thus, 240 patients represented the sample size required for addressing the 
objective in this study. Due to 35 cases of patient loss and lack of follow-up, we included 205 cases in this study.

General Situation Questionnaire
The general information questionnaire included socio-demographic characteristics (gender, age, income, medical pay-
ment method, sleep quality, the degree of family care, etc.) and clinical characteristics (Bismuth-Corlette classification, 
tumor diameter, tumor differentiation, liver function and inflammatory indicators, complications, etc.).

Assessment of Negative Emotions
Using a questionnaire, we conducted an in-person survey focusing on the negative emotions of patients one week after surgery.
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The self-rating anxiety scale (SAS) was used to evaluate whether the patients had anxiety and determine the degree of anxiety. 
The scale included 20 items, and each item could be given a score of 1–4. Anxiety had a standard score of 50; a score of 50–59 
indicated mild anxiety, a score of 60–69 indicated moderate anxiety, and a score of 70 or higher indicated severe anxiety.13

The self-rating depression scale (SDS) was used to evaluate whether the patients had depression and the severity of depression. 
The scale contained 20 items, and each item could be given a score of 1–4. Depression had a standard score of ≥ 53; a score of 53– 
62 indicated mild depression, a score of 63–72 indicated moderate depression, and a score above 72 indicated severe depression.14

Karnofsky Performance Score
The Karnofsky Performance Score (KPS)15 is an index used to evaluate the functional activity of patients. A higher score 
indicates that the cancer patient can bear greater side effects of treatment. The evaluation standard is as follows: 100 
points: normal, no signs and symptoms; 90 points: patients can perform normal activities, have mild signs and symptoms; 
80 points: almost normal activities, there are some signs and symptoms; 70 points: patients can take care of themselves 
but cannot maintain normal life and work; 60 points: patients can perform basic self-care, occasionally need help; 50 
points: patients often need care; 40 points: patients cannot take care of themselves, need special care and help; 30 points: 
patients are seriously unable to take care of themselves; 20 points: patients are seriously ill, need hospitalization and 
active support treatment; 10 points: critically ill, on the verge of death; 0 points: death.

Prognostic Score
The Eastern Cooperative Oncology Group (ECOG) Prognostic Score (PS) is used to evaluate the daily living abilities of cancer 
patients. According to the ability of daily life, from good to bad, it is divided into five grades. The scoring criteria are as follows: 0 
points: patients can move normally; 1 point: patients with relatively mild symptoms can take care of themselves and engage in 
light physical activity; 2 points: patients have prominent symptoms, but they can take care of themselves, the time spent in bed 
during the day is no more than 50%; 3 points: patients have prominent symptoms; the time spent in bed is more than 50%, but 

Figure 1 Study flowchart.
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patients can get up and stand; patients can take care of themselves; 4 points: patients with severe symptoms, bedridden; 5 points: 
patient dead.

Quality of Life Score
The Quality of Life (QOL) score is a common score for cancer patients. It is the comprehensive assessment of 12 aspects, 
which include appetite, sleep, spirit, fatigue, pain, family understanding and cooperation, understanding and cooperation 
of colleagues, the awareness of the patients regarding cancer, attitude toward treatment, daily life, side effects of 
treatment, and facial expressions. Quality of life classification: total score: 60; 51–60 indicates good; 41–50 indicates 
better; 31–40 indicates general; 21–30 indicates poor; < 20 indicates very poor.

Follow-Up Method
Patients were mainly followed up over the telephone and by outpatient or inpatient review; the follow-up deadline was 
September 2022. The survival time from the date of operation to the date of death of the patient or the last follow-up time was 
calculated in months. The patient was regarded as “lost to follow-up” if they died due to another illness. The postoperative survival 
status, tumor recurrence, and metastasis were the key points evaluated during the follow-up.

Statistical Analysis
All data in this study were analyzed by the SPSS 26.0 software. The difference in count data was compared by 
conducting an independent samples t-test, and the difference in measurement data was compared by a Chi-square test. 
Binary logistic regression was used to analyze the independent risk factors for the negative emotions of patients. The 
Kaplan-Meier method was used to calculate the survival rate and plot the survival curve. The difference was compared 
by the Log rank test. The influencing factors for survival prognosis were analyzed by the Cox proportional regression 
analysis. All results were considered to be statistically significant at P < 0.05.

Results
Comparison of Perioperative SAS Score and SDS Score in Patients
The baseline data of patients are presented in Table 1. The results showed significant differences between SAS and SDS 
scores in the family monthly income, medical insurance, differentiation of tumors, and vascular invasion (P < 0.05). 
Sleep quality was significantly different in the SAS scores (P < 0.05), whereas family care degree was significantly 
different in the SDS scores (P < 0.05) (Table 1).

Comparison of Liver Function and Inflammatory Indices Between the Two Groups on 
the Third Day After Operation
The results of the experimental examination on the third day after operation showed that the mean values of TNF-α, ALP, 
γ-GT, TBIL, and WBC in patients with negative emotions were 4.36±0.86 μg/L, 113.45±30.67 U/L, 153.12±19.67 U/L, 
187.18±35.92 µmol/L, and 13.61±4.15 ×109/L, respectively. The mean values of TNF-α, ALP, γ-GT, TBIL, and WBC in 
patients without negative emotions were 3.77±0.76 μg/L, 100.78±23.56 U/L, 136.32±26.94 U/L, 164.02±41.28 µmol/L, 
and 11.21±3.31 ×109/L, respectively. The differences in TNF-α, ALP, γ-GT, TBIL, and WBC between patients with and 
without negative emotions were significant (P < 0.05) (Table 2).

Comparison of Postoperative Complications in Patients with and without Negative 
Emotions
Among the patients with postoperative incision infections, 16 patients had negative emotions and 13 patients had no 
negative emotions. Among the patients with bile leakage, 14 patients had negative emotions, and 9 patients had no 
negative emotions. Among all postoperative complications, the incidence of incision infection and bile leakage was 
significantly different between patients with and without negative emotions (P < 0.05) (Table 3).
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Table 1 Comparison of Perioperative SAS Score and SDS Score in Patients (Mean ± SD)

Item N (%) SAS t/F P SDS t/F P

Gender 0.771 0.155 0.697 0.735

Male 121(59.0) 46.23±8.89 47.63±8.96

Female 84(41.0) 47.25±9.88 48.55±9.76

Age (years) 0.293 0.200 −0.335 0.420

<65 128(62.4) 46.80±9.54 47.84±9.01

≥65 77(37.6) 46.40±8.93 48.29±9.78

Family monthly income (yuan) 16.414 0.000 12.730 0.000

<6000 83(40.5) 55.48±7.45 55.73±7.99

≥6000 122(59.5) 40.64±4.26 42.75±5.76

Medical insurance −14.629 0.000 −12.083 0.000

No 86(42.0) 54.79±8.07 55.28±8.28

Yes 119(58.0) 40.76±4.39 42.75±5.76

Sleep quality 4.359 0.000 3.924 0.105

Worse 122(59.5) 48.80±9.66 50.03±9.30

Good 83(40.5) 43.48±7.76 45.02±8.48

Family care degree 4.219 0.085 6.706 0.023

Lower 49(23.9) 51.35±9.45 55.04±9.71

Higher 156(76.1) 45.17±8.77 45.79±7.98

Operation time −0.141 0.184 −0.489 0.062

<6h 107(52.2) 46.56±8.85 47.70±8.43

≥6h 98(47.8) 46.74±9.80 48.34±10.17

Bismuth-Corlette type 1.259 0.289 1.340 0.263

I type 75(36.6) 45.52±8.45 46.79±8.08

II type 44(21.4) 48.14±9.24 48.36±8.84

III type 68(33.2) 47.50±9.84 49.59±10.24

IV type 18(8.8) 44.50±10.47 46.22±10.90

Preoperative CA19-9 (U/mL) −1.449 0.130 −1.428 0.961

<150 108(52.7) 45.76±8.84 47.13±9.25

≥150 97(47.3) 47.64±9.73 48.98±9.27

Preoperative CEA (μg/mL) −3.798 0.151 −4.476 0.330

<5 103(50.24) 44.27±8.86 45.24±8.86

≥5 102(49.76) 49.05±9.14 50.79±9.03

Tumor diameter (cm) 0.765 0.094 1.371 0.108

<3 113(55.1) 47.10±9.64 48.81±9.81

≥3 92(44.9) 46.10±8.89 47.02±8.55

(Continued)
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Table 1 (Continued). 

Item N (%) SAS t/F P SDS t/F P

Differentiation of tumors 67.084 0.000 68.713 0.000

Poorly-differentiated 87(42.4) 52.45±9.56 53.84±9.37

Moderately-differentiated 45(22.0) 47.56±6.00 48.91±6.10

Well-differentiated 73(35.6) 39.18±4.01 40.49±4.29

Lymph node metastasis −1.478 0.844 −0.926 0.125

No 97(47.32) 45.64±9.28 47.37±9.96

Yes 108(52.68) 47.56±9.26 48.57±8.63

Vascular invasion −6.238 0.000 −5.852 0.045

No 94(43.41) 42.65±7.84 44.21±8.08

Yes 111(56.59) 50.04±9.12 51.22±9.05

Table 2 Comparison of Liver Function and Inflammatory Indexes Between the Two Groups on the Third Day 
After Operation (Mean±SD)

Groups CRP (mg/L) TNF-α (μg/L) ALT (U/L) AST (U/L) ALP (U/L)

With negative emotions 15.91±4.00 4.36±0.86 53.88±10.49 55.09±15.40 113.45±30.67

Without negative emotions 14.24±3.95 3.77±0.76 51.24±12.00 50.92±15.96 100.78±23.56

t 2.938 5.157 1.065 1.845 3.137

P 0.679 0.000 0.364 0.393 0.008

Groups γ-GT (U/L) TBIL (μmol/L) DBIL (μmol/L) ALB (g/L) WBC (×109/L)

With negative emotions 153.12±19.67 187.18±35.92 82.09±10.61 44.81±7.83 13.61±4.15

Without negative emotions 136.32±26.94 164.02±41.28 81.83±14.79 45.22±5.90 11.21±3.31

t 5.144 4.106 −0.126 −0.419 4.335

P 0.003 0.000 0.899 0.119 0.012

Abbreviations: CRP, C-reactive protein; TNF-α, tumor necrosis factor-α; ALT, alanine transaminase; AST, aspartate aminotransferase; ALB, 
Albumin; ALP, alkaline phosphatase; γ-GT, γ-glutamyl transpeptadase; TBIL, total bilirubin; DBIL, direct bilirubin; WBC, White blood cells.

Table 3 Comparison of Postoperative Complications in Patients with or Without Negative Emotions (n, %)

Item With Negative  
Emotions (n=79)

Without Negative  
Emotions (n=126)

χ2 P

Intra-abdominal hemorrhage

Yes 4(5.06) 6(4.76) 0.01 0.920
No 75(94.94) 120(95.24)

Incision infection
Yes 16(20.25) 13(10.32) 3.947 0.047
No 63(79.75) 113(89.68)

Pleural effusion

Yes 6(7.59) 11(8.73) 0.082 0.775
No 73(92.41) 115(91.27)

Pulmonary infection
Yes 3(3.80) 8(6.35) 0.623 0.430
No 76(96.20) 118(93.65)

(Continued)
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Binary Logistic Regression Analysis of Negative Emotional Risk Factors in Patients
The results of the binary logistic regression analysis showed that family monthly income (OR = 0.069), medical 
insurance (OR = 0.089), family care degree (OR = 0.013), sleep quality (OR = 0.071), TNF-α (OR = 5.851), and bile 
leakage (OR = 29.412) were independent risk factors for perioperative negative emotions (P < 0.05) (Table 4).

Comparison of PS, KPS, and QOL Scores Between the Groups After Radical 
Resection of HCCA
The differences in the PS, KPS, and QOL scores between the groups were significant (P < 0.05). The PS, KPS, and QOL 
scores of patients without negative emotions were better than those of patients with negative emotions (Table 5).

Univariate Analysis of Postoperative Survival of HCCA Patients
The results of the univariate analysis showed that age, preoperative CA19-9, preoperative CEA, tumor differentiation, 
lymph node metastasis, vascular invasion, and combined negative emotions were the factors that significantly affected 
the prognosis of patients (P < 0.05) (Table 6).

Table 3 (Continued). 

Item With Negative  
Emotions (n=79)

Without Negative  
Emotions (n=126)

χ2 P

Liver failure
Yes 3(3.80) 9(7.14) 0.986 0.321
No 76(96.20) 117(92.86)

Leaky gut

Yes 2(2.53) 5(3.97) 0.304 0.581
No 77(97.47) 121(96.03)

Bile leakage
Yes 14(17.72) 9(7.14) 5.455 0.020
No 65(82.28) 117(92.86)

Postoperative intestinal adhesion

Yes 1(1.27) 4(3.17) 0.743 0.389
No 78(98.73) 122(96.83)

Table 4 Binary Logistic Regression Analysis of Negative Emotional Risk Factors in Patients

Item B SE Wald P OR 95% CI

Lower Upper

Family monthly income −2.676 1.125 5.658 0.017 0.069 0.008 0.624

Medical insurance −2.424 1.220 3.949 0.047 0.089 0.008 0.967
Family care degree −4.351 1.616 7.245 0.007 0.013 0.001 0.306

Sleep quality −2.642 1.106 5.706 0.017 0.071 0.008 0.622

Differentiation of tumors −2.071 1.081 3.669 0.055 0.126 0.015 1.049
Vascular invasion 2.128 1.145 3.454 0.063 8.396 0.890 79.159

TNF-α 1.767 0.768 5.290 0.021 5.851 1.299 26.368

ALP −0.001 0.022 0.003 0.955 0.999 0.956 1.043
TBIL −0.002 0.016 0.022 0.883 0.998 0.966 1.030

γ-GT 0.035 0.026 1.810 0.179 1.035 0.984 1.089
WBC 0.138 0.148 0.861 0.353 1.148 0.858 1.534

Incision infection 2.096 1.171 3.204 0.073 8.130 0.820 83.333

Bile leakage 3.381 1.720 3.864 0.049 29.412 1.010 12.871

Abbreviations: TNF-α, tumor necrosis factor-α; ALP, alkaline phosphatase; γ-GT, γ-glutamyl transpeptadase; TBIL, total bilirubin; WBC, White blood cells.
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Table 5 Comparison of PS, KPS and QOL Scores Between the Two 
Groups After Radical Resection of HCCA

Groups PS KPS QOL Score

With negative emotions 2.76±0.82 47.30±10.69 29.57±5.81

Without negative emotions 2.29±0.96 52.83±11.22 32.48±6.03

t 3.696 3.497 3.410
p 0.041 0.000 0.000

Abbreviations: PS, Prognostic Score; KPS, Karnofsky Performance Score; QOL, Quality 
of Life.

Table 6 Univariate Analysis of Postoperative Survival in HCCA Patients n (%)

N (%) 1- Year Cumulative  
Survival Rate (%)

χ2 P

Gender

Male 121 71.7 0.182 0.669
Female 84 71.2

Age (years)
<65 128 78.3 5.086 0.024
≥65 77 60.9

Preoperative CA19-9 (U/mL)

<150 108 80.2 9.542 0.002
≥150 97 61.8

Preoperative CEA (μg/mL)
<5 103 77.5 3.887 0.049
≥5 102 64.9

Tumor diameter (cm)

<3 113 73.5 0.013 0.909
≥3 92 68.3

Bismuth-Corlette type
I type 75 77.3 1.937 0.586
II type 44 75.0
III type 68 75.0

IV type 18 61.1

Differentiation of tumors

Poorly-differentiated 87 63.2 7.885 0.019
Moderately-differentiated 45 78.4
Well-differentiated 73 76.9

Lymph node metastasis
No 97 82.3 10.656 0.001
Yes 108 61.6

Vascular invasion

No 94 79.0 6.841 0.009
Yes 111 65.1

Combine negative emotions
No 126 78.3 14.238 0.000
Yes 79 61.2

(Continued)
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Cox Risk Regression Analysis of Factors Related to Postoperative Survival Status of 
Patients
The results of Cox regression analysis showed that negative emotions (OR = 3.054), age (OR = 2.003), preoperative 
CA19–9 (OR = 2.038), and lymph node metastasis (OR = 2.327) were the independent risk factors that affected the 
survival of patients (P < 0.05) (Table 7 and Figure 2).

Discussion
The results of our analysis showed that family monthly income, medical insurance, sleep quality, family care, TNF-α, and 
bile leakage are independent risk factors for negative emotions in patients undergoing radical resection of HCCA. It has 
been reported that economic conditions also play a key role in the occurrence of depression in cancer patients. High 
income is a protective factor for cancer patients with depression.16 Many studies in China also found that economic 
burden is the influencing factor in anxiety and depression. The results of this study showed that patients with good 
economic income (family monthly income ≥6000 yuan) have mild symptoms of anxiety and depression. Because HCCA 
is a disease with complex treatment methods and high medical costs, patients with a low family income often need to 
bear a greater economic burden, which makes these patients prone to anxiety, depression, and other negative emotions. 

Table 6 (Continued). 

N (%) 1- Year Cumulative  
Survival Rate (%)

χ2 P

Bile leakage
No 182 75.3 0.741 0.389
Yes 23 69.6

Intra-abdominal hemorrhage

No 195 72.1 0.963 0.326
Yes 10 60.0

Liver failure
No 193 71.8 0.015 0.903
Yes 12 62.5

Leaky gut

No 198 71.9 1.456 0.228
Yes 7 57.1

Pulmonary infection
No 194 72.5 2.640 0.104

Yes 11 53.0

Table 7 Cox Risk Regression Analysis of Factors Related to Postoperative Survival of Patients

Item B SE Wald P OR 95% CI

Lower Upper

Negative emotion 1.116 0.384 8.445 0.004 3.054 1.438 6.483

Age 0.695 0.281 6.130 0.013 2.003 1.156 3.472
Preoperative CEA 0.188 0.363 0.267 0.605 1.207 0.592 2.459

Preoperative CA19-9 0.712 0.318 5.026 0.025 2.038 1.094 3.798

Differentiation of tumors 0.609 0.553 1.211 0.271 1.839 0.622 5.439
Lymph node metastasis 0.845 0.328 6.642 0.010 2.327 1.224 4.423

Vascular invasion 0.344 0.374 0.850 0.357 1.411 0.678 2.935
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Patients with high family incomes can choose more suitable medical resources during treatment to improve clinical 
symptoms and treatment effects. Additionally, medical insurance can reimburse part of the surgical treatment cost and 
chemotherapy cost, which can reduce the financial pressure on patients to a certain extent. Patients who do not have 
medical insurance need to pay for medical expenses directly from their income; therefore, they worry about the burden of 
high costs of treatment and chemotherapy, which increases their psychological pressure.17 Anxiety and depression affect 
the quality of sleep; lack of sleep and poor sleep quality adversely affect mood quality.18 The results of this study showed 
that patients with poor sleep quality had more significant symptoms of anxiety. Induru19 reported that the incidence of 
sleep disorders in cancer patients was high in a study on cancer-related insomnia. Sleep disorder is also a common 
complaint in patients with HCCA; pain and postoperative adverse reactions are the main causes of poor sleep and even 
insomnia. Additionally, the discomfort caused by various drainage tubes after the operation and the worry about 
prognosis affects the sleep of patients with HCCA. Some studies have shown that long-term sleep deprivation can 
lead to an imbalance of hormones in the body, affect the normal function of neurotransmitters, and then, affect emotional 
stability.20 Therefore, taking effective analgesic treatment for patients with HCCA on time after operation is important. 
Also, it is necessary to strengthen drainage tube nursing to decrease the discomfort of patients as much as possible to 
improve their sleep. Other studies have found that family care can also affect the emotions of patients. Because patients 
with HCCA not only suffer from physical pain but also from serious psychological trauma, they need more care and 
comfort from their relatives. Good family care can provide patients with HCCA with more material and emotional 
support, which can effectively alleviate the bad mood of patients. It can also improve the confidence and enthusiasm of 
patients with HCCA for treating diseases. In contrast, inadequate family care may increase the self-burden of patients 
with HCCA and provide them with no opportunity to express their feelings, which can lead to major negative emotions. 
Therefore, besides offering psychological assistance to patients, medical professionals should urge families to provide 
patients with greater emotional support and companionship so that patients may find spiritual support, security, and 
emotional support to decrease their psychological burden.

Figure 2 Analysis of the Kaplan-Meier survival curve results. (A) Postoperative survival curves of patients with and without negative emotions; (B) Postoperative survival 
curves between patients < 65 years old and ≥ 65 years old; (C) Postoperative survival curve of patients with preoperative CA19-9 < 150U/mL and preoperative CA19-9 ≥ 
150U/mL; (D) Postoperative survival curve of patients with lymph node metastasis and non-lymph node metastasis.
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The results also showed that TNF-α was an influencing factor of negative emotions in patients with HCCA. We 
speculated that inflammatory response might be one of the key factors inducing depression in patients with HCCA. TNF- 
α is an important member of inflammatory cytokines. It plays a key role in the development of depression by regulating 
the synthesis, metabolism, and reuptake of monoamine neurotransmitters, causing excessive activation of the 
Hypothalamo-pituitary-adrenal (HPA) axis and impairing its negative feedback regulation, activating indoleamine 
2,3-dioxygenase (IDO), and other mechanisms.21–23 Additionally, the occurrence of complications can adversely affect 
the physiology and psychology of HCCA patients. Patients suffer from depression, despair, and a reduction of self- 
efficacy, which causes them to lose confidence in treatment and even give up treatment in some cases; this can eventually 
lead to poor clinical treatment.24 Therefore, we should not only pay attention to the mental health of patients with HCCA 
but also focus on the indicators of patients and take timely measures to prevent the occurrence of complications, improve 
the prognosis, and prolong overall survival.

Some studies have found that anxiety and depression can activate the neuroendocrine-immune regulation system, 
destroy the cellular immune function, and induce tumor progression, and form a vicious circle.9 Negative emotions such 
as anxiety and depression can also lead to a loss of appetite, insomnia, and other adverse effects, further reducing the 
immune function of patients and the effectiveness of clinical treatment.25 The results of this study showed that negative 
emotion was a factor affecting the prognosis of patients undergoing radical resection of HCCA. A comparison of the 
quality of life scores (PS, KPS, and QOL) between patient groups indicated that the scores of patients with negative 
emotions were worse than those without negative emotions, indicating that negative emotions might negatively affect the 
prognosis of patients undergoing radical resection of HCCA. Therefore, the mental health problems of patients should be 
highly valued in clinical practice.

The results of the Cox regression analysis showed that age, preoperative CA19–9, and lymph node metastasis were 
also independent risk factors affecting the prognosis of patients with HCCA. HCCA generally occurs in middle-aged and 
elderly people over 50 years old. Many studies have reported that age affects the prognosis of malignant tumors,26 but so 
far, there are few reports on the relationship between age and HCCA prognosis. In the present study, we found that 
patients who were ≥ 65 years old had a poorer prognosis than patients who were below 65 years old, which might be 
related to the yearly decrease in immune function and poor general physical state of older patients. Elderly patients are 
often accompanied by chronic diseases, such as hypertension, diabetes, and heart disease, and their general health 
condition is relatively poor. Hence, the scope of intraoperative lymph node dissection is limited, which increases the 
chances of tumor recurrence and metastasis, thus leading to a poor prognosis. CA19–9 is the most commonly used 
diagnostic marker for biliary system tumors and an important prognostic marker for patients undergoing radical resection 
of HCCA. Some studies have shown that a higher preoperative CA19–9 level is an important factor in reducing the 
survival rate of HCCA patients.27 The results of the univariate analysis showed that the survival rate of patients with 
a preoperative CA19–9 level ≥ 150 U/mL was lower than that of patients with a preoperative CA19–9 < 150 U/mL, 
which was consistent with the above conclusions. Relevant literature reports that the probability of lymph node 
metastasis in HCCA is as high as 30–50%, which is an important factor affecting the survival of patients.28,29 We 
found that in 108 cases of lymph node metastasis, the incidence rate was 52.6%, and the one-year survival rate was 
61.6%. This occurred because the lymphatic tissue around the biliary tract is rich, the tumor cells are easy to invade and 
metastasize, and they can metastasize with the lymphatic distribution and the intrahepatic and extrahepatic bile ducts, as 
well as, along the nerve lymph node space in the duodenal ligament.30 The difficulty in intraoperative dissection leads to 
prolonged operation time, an increase in complications, and a greater risk of postoperative recurrence and metastasis. 
Thus, the overall prognosis of patients with lymph node metastasis is poor.

Our study had some limitations. This was a single-center retrospective study with a small sample size and short 
follow-up time. The effect of negative emotions on the prognosis of patients with HCCA needs to be further evaluated by 
conducting larger prospective studies.

Conclusion
Anxiety and depression in patients undergoing radical operation for HCCA were found to be related to family monthly 
income, medical insurance, sleep quality, family care, TNF-α, and bile leakage. Negative emotions were found to have 
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adverse effects on prognosis. In clinical work, communication with patients should be strengthened, and the emotional 
abnormalities of patients should be determined at the earliest to provide practical solutions, so as to fundamentally reduce 
the degree of anxiety and depression of patients, enhance their survival rate, and improve the prognosis.
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