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Abstract
BACKGROUND
Most cholangiocarcinoma patients with malignant obstructive jaundice (MOJ) have varying degrees of malnutrition and immunodeficiency preoperatively. Therefore, perioperative nutritional support has important clinical significance in the treatment of cholangiocarcinoma.

AIM
To investigate the effects of postoperative early enteral nutrition (EEN) on immunity function and clinical outcomes of cholangiocarcinoma patients with MOJ.

METHODS
This prospective clinical study included 60 cholangiocarcinoma patients with MOJ who underwent surgery. The patients were randomly divided into an experimental group and a control group according to the nutrition support modes. The control group received postoperative total parenteral nutrition (TPN), whereas the experimental group received postoperative EEN and parenteral nutrition (PN; EEN+PN). The clinical outcomes, postoperative immune function, incidences of surgical site infection and bile leakage, intestinal function recovery time, average hospitalization days, and hospitalization expenses of the two groups were assessed on postoperative days (PODs) 1, 3, and 7.

RESULTS
The CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and the immunoglobulin (Ig) G, IgM, and IgA levels in the EEN+PN group were significantly higher than those in the TPN group on PODs 3 and 7 (P < 0.05), whereas no significant differences in the CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and IgG, IgM, and IgA levels before operation and on POD 1 were found between the two groups (P > 0.05). The intestinal function recovery time and postoperative hospital stay were shorter (P < 0.001 for both) in the EEN+PN group than in the TPN group. The hospitalization expenses of the EEN+PN group were lower than those of the TPN group (P < 0.001). However, the incidence of abdominal distension was higher than in the EEN+PN group than in the TPN group (P < 0.05). The incidence rates of biliary leakage and surgical site infection were not significantly different between the two groups (P > 0.05).

CONCLUSION
A postoperative EEN program could reduce the incidence of postoperative complications and improve the clinical outcomes and immune functions of cholangiocarcinoma patients with MOJ and is thus beneficial to patient recovery.
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Core Tip: The aim of this prospective clinical trial was to investigate the effects of postoperative early enteral nutrition (EEN) on immunity function and clinical outcomes of cholangiocarcinoma patients with malignant obstructive jaundice (MOJ). Patients were randomly divided into the early enteral nutrition +parenteral nutrition (EEN+PN) and total parenteral nutrition (TPN) groups. As a result, the CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and the immunoglobulin (Ig) G, IgM, and IgA levels in the EEN+PN group were significantly higher than those in the TPN group on PODs 3 and 7 (P < 0.05). A postoperative EEN program could improve the clinical outcomes and immune functions of cholangiocarcinoma patients with MOJ and is thus beneficial to patient recovery.

INTRODUCTION
Cholangiocarcinoma with malignant obstructive jaundice (MOJ) is a malignant tumor originating from the bile duct epithelium. According to their locations, cholangiocarcinomas are divided into intrahepatic and extrahepatic groups (ECC). This study refers to ECC. Radical surgical resection is the most commonly used method for the treatment of cholangiocarcinoma and is still the only method that can achieve long-term survival of patients.
However, impaired lipid digestion and absorption in patients with cholangiocarcinoma may result from decreased bile flow into the intestine due to bile duct obstruction and inflammation[1]. Most cholangiocarcinoma patients with MOJ have varying degrees of malnutrition and immunodeficiency preoperatively[2,3]; therefore, perioperative nutritional support has important clinical significance in the comprehensive treatment of cholangiocarcinoma.
In this study, the clinical data of 56 cholangiocarcinoma patients with MOJ who underwent surgery were collected. The clinical value of early enteral nutrition (EEN) support in these patients was evaluated using a statistical analysis of the effects of different nutritional support methods on postoperative immune function.

MATERIALS AND METHODS
Study design
This was a prospective, single-center, randomized clinical trial. The patients were randomly assigned to either the EEN+PN or TPN group after surgery. We used simple or complete randomization, which is a grouping method based on the remaining random numbers. After a random number was generated, the remaining grouping method (divided by two) was performed in a computer to determine which group the patient will be assigned to, either in the EEN+PN or TPN group. The treatment allocation was concealed from the patients included in the study and will not be deleted from the study after it is made known to the patients. The main difference between the two groups was the nutritional support mode, so blinding the treating physicians to the treatment allocation was not possible. As the included patients had no knowledge of the treatment allocation, this study is considered a single-blind clinical trial. This study was approved by the ethics committee of Gansu Provincial Hospital (approval No. 2016-036), and all the programs were performed after the patients or their relatives signed the informed consent form. This study was registered at the Chinese Clinical Trial Registry, under registration identification No. ChiCTR2000034561. Figure 1 shows the flowchart of the participants.

Patients
All adult patients (aged 18-70 years) who were admitted to the Department of General Surgery of Gansu Provincial Hospital between November 2016 and June 2019 under the diagnosis of ECC were included in this prospective clinical study.
The inclusion criteria were as follows: (1) patients whose total bilirubin level exceeded 17.1 µmol/L and who could understand the purpose of the study and signed the informed consent form; (2) patients with preoperative nutrition risk screening (NRS) score ≥ 3 points (the European Society for Parenteral Nutrition 2002 recommendation standard); (3) patients with a histological diagnosis of ECC with obstructive jaundice indicated for choledochojejunostomy or pancreatoduodenectomy; (4) patients with Child-Pugh liver function class A or B; (5) patients who underwent all operations by the same team of surgeons; and (6) patients whose bilirubin levels were reduced to 50-125 µmol/L before operation. 
The exclusion criteria were as follows: (1) patients who could not cooperate to complete the relevant investigation or examination; (2) patients who accepted palliative operation; (3) patients with cardiovascular, liver, kidney, brain, lung, or other serious diseases, or those with poor control of hypertension or diabetes; (4) pregnant or lactating patients; (5) extremely weak patients with malignant fluids in the late stage of cancer; (6) patients with mental illness; (7) patients who participated in other clinical trials within 1 mo prior to participation in this study; and (8) patients who were unsuitable to participate in this clinical study on the basis of the evaluation performed by the researchers.

Preoperative assessment
Preoperative parenteral nutrition was given according to the patient's nutritional status. Patients with preoperative total bilirubin greater than 200 µmol/L were treated with preoperative biliary drainage therapy, such as percutaneous transhepatic cholangial drainage (PTCD) or endoscopic nasobiliary drainage (ENBD)[4]. The bilirubin of patients with cholangiocarcinoma dropped to around 200 µmol/L, and patients with Child-Pugh liver function was class A or B, so surgical treatment can be considered.

Nutritional support mode
The postoperative nutritional support was based on a 40-mL/(kg· day) liquid volume and total energy levels of 10, 20, 30, and 35 kcal/kg on the first, second, third, and following days, respectively (Table 1). In the EEN+PN group, a 10-F nasojejunal feeding tube (Flocare, Nutricia Ltd) was placed as needed. EN (Peptisorb, Nutricia Ltd) was used on postoperative day (POD) 2, and PN was used as a supplement in the case of insufficient EN. In the TPN group, a 10-F nasojejunal feeding tube (Flocare, Nutricia Ltd) was placed as well, whereas patients were completely supplied by PN via a central venous catheter, and the calorie-to-nitrogen ratio was defined as 120-150:1. Of the total energy intake, 50% to 70% was provided by glucose, while the supply of lipids was based on the serum triglyceride levels. In addition, electrolytes, adequate insulin, vitamins, and trace elements were supplemented.

Data collection
[bookmark: _Hlk56435039]On admission, the baseline data, including sex, age, NRS score, total bilirubin level, and jaundice duration, were collected. The general postoperative indicators, namely bile leakage, surgical site infection, abdominal distention, intestinal function recovery time, length of postoperative hospital stay, and total cost of hospitalization, in all the patients were recorded and compared. Multiple indicators of immune function and nutritional status were evaluated in all the patients before surgery and on PODs 1, 3, and 7. Immune function was assessed by measuring the counts of the blood lymphocyte subsets (CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cells) and serum immunoglobulin (Ig) G, IgM, and IgA levels (g/L). T-cell subpopulations (CD3+T, CD4+T, and CD8+T) and serum IgG, IgM, and IgA were detected with commercially available human Quantikine enzyme-linked immunosorbent assay kits (R and D Systems, Bio-Techne Corporation, United States) in accordance with the manufacturer’s instructions.

Statistical analysis 
GraphPad Prism 8 (San Diego, CA, United States) and SPSS 22.0 package (SPSS Inc., NY, United States) was used to perform the analysis. Continuous variables were expressed as the mean ± standard deviation. An independent samples t-test was used to compare differences between the two groups. Categorical variables were expressed as absolute and relative frequencies. The Chi-square test or Fisher’s exact test were used to compare the differences in proportions between the two groups. A two-sided P value < 0.05 was considered statistically significant.

RESULTS
Baseline data of the study population
As shown in Figure 1, 60 patients were enrolled in this randomized clinical trial during the study period. Of these patients, 28 received EEN+PN and 30 received TPN. There were 2 patients in the EEN+PN group who dropped out for adverse reactions of early enteral feeding, and 56 patients were analyzed in this study at last. The comparison of the basic data before surgery and on POD 1 between the two groups revealed no significant differences between the two groups in terms of sex, age, preoperative NRS score, serum total bilirubin level, disease duration of jaundice, or the proportion of patients who underwent percutaneous transhepatic cholangial drainage (all P > 0.05), which were comparable (Table 2). We found no significant differences in operation methods, operation time, intraoperative blood loss, and NRS score on POD 1 between the two groups (all P > 0.05), as shown in Table 3.

Changes in the related cellular and humoral immune indexes in the two groups
In the EEN+PN group, compared with the preoperative counts, the CD3+T, CD4+T, and CD4+T/CD8+T cell counts were all decreased on POD 1 (P < 0.05; Figure 2) and then began to increase on POD 3 and were all higher on POD 7 (P < 0.05), but the change in CD8+T cell count was not significant (P > 0.05; Figure 2C). In the TPN group, the CD3+T, CD4+T, and CD4+T/CD8+T cell counts decreased on POD 1 (P < 0.05). The CD3+T and CD8+T cell counts continued to decrease on POD 3 and began to increase on POD 7 but were both lower than the preoperative counts (P < 0.05; Figure 2A). The CD4+T and CD4+T/CD8+T cell counts increased from PODs 3 to 7 but were still lower than the preoperative counts (P < 0.05; Figures 2B and D). No significant differences in the CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts before surgery and on POD 1 were found between the two groups (P > 0.05). The CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts in the EEN+PN group were significantly higher than those in the TPN group on PODs 3 and 7 (P < 0.05).
In the EEN+PN group, the IgG, IgA, and IgM levels decreased on POD 1 as compared with the preoperative levels (P < 0.05) and gradually increased on POD 3 and were significantly higher on POD 7 as compared with the preoperative levels (P < 0.05; Figure 3). In the TPN group, as compared with the preoperative levels, the IgG, IgA, and IgM levels began to decrease on POD 1 (P < 0.05) and slightly increased on POD 7 but were still lower than those before operation (P < 0.05).
No significant differences in the IgG, IgM, and IgA levels before operation and on POD 1 were found between the two groups (P > 0.05). The IgG, IgM, and IgA levels in the EEN+PN group were significantly higher than those in the TPN group on PODs 3 and 7 (P < 0.05; Figure 3).

Postoperative complications of the ECC patients with MOJ
The incidence of abdominal distention in the EEN+PN group was significantly higher than that in the TPN group (P < 0.05), which mostly occurred on PODs 1 to 3. In the TPN group, two patients had abdominal distention until POD 9. No significant differences in the incidence rates of bile leakage and infections at the surgical site were found between the two groups (P > 0.05), as shown in Table 4.

Comparison of recovery time of intestinal function, hospitalization time, and total cost of hospitalization
The recovery time of intestinal function in the EEN+PN group was significantly shorter than that in the TPN group (P < 0.001). The hospitalization time and total cost in the EEN+PN group were shorter or lower than those in the TPN group (P < 0.01), as shown in Table 5.

DISCUSSION
Many studies have found that enteral nutrition (EN) can improve the metabolism of patients, promote the early recovery of liver and gastrointestinal functions, and significantly reduce the incidence of infection in perioperative patients[5,6]. At the same time, in a study with patients in the intensive care unit[7], EN was found to show a stronger immune improvement effect on patients and lower concurrent infection rate. These results suggest that EN support may have a regulatory effect on the immune function of the body. Immune surveillance of tumors is mainly dependent on cellular immunity. As one of the main effector cells, T lymphocytes play an important role in tumor immunity. They are divided into CD4+T and CD8+T cells, and a decreased ratio of CD4+T/CD8+T cells represents a decrease in immunity[8]. CD4+T cells, as helper T lymphocytes, play an important role in tumor immune surveillance. Humoral immunity is mediated by antibodies in vivo or substances with antibody activity. IgG, IgM, and IgA are non-specific antibodies, which are the main substances of mediated liquid immunity[9], and humoral immunity mainly prevents infection. After surgery, EN can effectively stimulate the immune system, rapidly increase the ratios of CD3+T, CD4+T, CD8+T cells, and CD4+T/CD8+T cells in peripheral blood[10], and increase the plasma immunoglobulin level[11].
At present, many studies have been conducted on postoperative nutritional support in patients with digestive system tumors such as gastric, colorectal, and esophageal cancers. Owing to the specific location of cholangiocarcinoma, the early diagnosis rate is low, the root treatment surgery is traumatic, the complication rates are high, and patients are often accompanied by malnutrition risk or malnutrition[12],which is not only a complication of cancer but also a disease condition related to one of the reasons for general health deterioration[13]. In recent years, with the development of nutritional support, more in-depth research on nutritional support has been conducted. TPN has been found to possibly cause liver function damage such as intrahepatic cholestasis[14] and increase the risk of infection in patients, while EN has no such complications[15]. In a study in patients with esophageal cancer[16], immune-enhanced EN not only corrected malnutrition but also regulated the immune function impairment and enhanced the anti-tumor effect of T lymphocytes. The human immune system mainly includes cellular and humoral immunities. However, patients with cholangiocarcinoma have more trauma during operation, and most of them have obstructive jaundice and incomplete liver function preoperatively. In addition, their food intakes before operation are insufficient, which may lead to low immune function, intestinal mucosa barrier damage, and increased postoperative complication and mortality rates[17]. When patients with cholangiocarcinoma developed obstructive jaundice, the total number of lymphocytes decreased, the risk of infection increased[18], the immune function of the intestinal mucosa decreased significantly[19], the reticuloendothelial system of the liver was damaged so that bacteria and endotoxins in the blood could not be effectively removed[20], and sepsis was ultimately more likely to occur. The enteral nutrient solution is absorbed in the intestine, enters the liver through the portal vein, and finally transforms into the liver, which not only supplies nutrition to the body but also provides comprehensive demand for the gastrointestinal mucosa. In addition, it activates the intestinal neuroendocrine system, promotes the growth of the gastrointestinal mucosa, maintains the normal immune functions of the intestine and body, maintains the integrity of the intestinal mucosa function, and blocks the heterotopia of the flora[21]. EEN can promote the recovery of intestinal function, reduce the degree of abdominal distention, and shorten the time of abdominal distention[22]. Moreover, studies have shown that EN is more reasonable within 24 h after operation[23]. In a study on postoperative abdominal surgery, PN with postoperative EEN not only improved the nutritional status of patients with tumors but also reduced the incidence of postoperative complications[24,25]. The gastrointestinal tract function is not complete after the operation for obstructive jaundice and the absorption capacity of nutrition is reduced[26]. EN not only has a protective effect on the immune function of the intestinal mucosa[27] but also is conducive to the recovery of liver function[28], which can improve the postoperative nutrition of patients, promote the recovery of intestinal function, and reduce the incidence of bile leakage[29].
In this study, we found that the immunological indexes began to recover on the third day after radical operation of cholangiocarcinoma, and the CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and IgG, IgM, and IgA levels in the patients with EEN support were significantly higher than those in the patients with TPN support. Combined with the literature analysis, our findings showed that the causes of this phenomenon are not only related to postoperative cholangiocarcinoma, which affects the participation of bile in enterohepatic circulation and the balance of nutrient absorption after the release of obstruction[30], but also more closely related to the maintenance of the intestinal mucosal barrier and improvement of immune function[31,32]. The use of postoperative EEN had significant advantages over parenteral nutrition in terms of recovery time of intestinal function and total hospitalization cost (P < 0.05), but the incidence of abdominal distention in the EEN+PN group (42.31%) was higher than that in the TPN group (13.33%; P < 0.05). However, abdominal distention also occurred in the TPN group, and the duration of abdominal distention in the EEN+PN group was longer than that in the TPN group. We found no significant differences in the incidence rates of infections in the surgical site and bile leakage, and length of stay after surgery (P > 0.05).

CONCLUSION
In conclusion, from the results of this study, as compared with TPN support alone, early use of EN support in ECC patients with MOJ not only can promote the recovery of immune function but also can significantly promote the recovery of gastrointestinal function, reduce the total treatment cost, and be used safely. However, long-term follow-up is needed, and statistical data from a large number of cases is needed to determine whether EN support has an impact on the survival time of patients with cholangiocarcinoma after surgery. Its role in immune monitoring for tumors needs further study.

ARTICLE HIGHLIGHTS
Research background
Most cholangiocarcinoma patients with malignant obstructive jaundice (MOJ) have varying degrees of malnutrition and immunodeficiency preoperatively.

Research motivation
Perioperative nutritional support has important clinical significance in the comprehensive treatment of cholangiocarcinoma.

Research objectives
We aimed to investigate the effects of postoperative early enteral nutrition (EEN) on immunity function and clinical outcomes of cholangiocarcinoma patients with MOJ.

Research methods
The patients were randomly divided into an experimental group and a control group according to the nutrition support modes. The control group received postoperative total parenteral nutrition (TPN), whereas the experimental group received postoperative EEN and parenteral nutrition (PN; EEN+PN). The clinical outcomes, postoperative immune function, incidences of surgical site infection and bile leakage, intestinal function recovery time, average hospitalization days, and hospitalization expenses of the two groups were assessed on postoperative days (PODs) 1, 3, and 7.

Research results
The CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and the immunoglobulin (Ig) G, IgM, and IgA levels in the EEN+PN group were significantly higher than those in the TPN group on PODs 3 and 7 (P < 0.05), whereas no significant differences in the CD3+T, CD4+T, CD8+T, and CD4+T/CD8+T cell counts, and IgG, IgM, and IgA levels before operation and on POD 1 were found between the two groups (P > 0.05). The intestinal function recovery time and postoperative hospital stay were shorter (P < 0.001 for both) in the EEN+PN group than in the TPN group. The hospitalization expenses of the EEN+PN group were lower than those of the TPN group (P < 0.001). However, the incidence of abdominal distension was higher than in the EEN+PN group than in the TPN group (P < 0.05). The incidence rates of biliary leakage and surgical site infection were not significantly different between the two groups (P > 0.05).

Research conclusions
A postoperative EEN program could reduce the incidence of postoperative complications and improve the clinical outcomes and immune functions of cholangiocarcinoma patients with MOJ and is thus beneficial to patient recovery.

Research perspectives
Long-term follow-up is needed, and statistical data from a large number of cases is needed to determine whether EN support has an impact on the survival time of patients with cholangiocarcinoma after surgery.
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Figure 1 Flow chart of the participants.
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[bookmark: _Hlk56437062]Figure 2 Difference in the counts of CD3+T, CD4+T, CD8+T and the CD4+T/CD8+T cell ratios between the early enteral nutrition + parenteral nutrition and total parenteral nutrition groups. A: Difference in the counts of CD3+T between the early enteral nutrition + parenteral nutrition (EEN+PN) and total parenteral nutrition (TPN) groups; B: Difference in the counts of CD4+T between the EEN+PN and TPN groups; C: Difference in the counts of CD8+T between the EEN+PN and TPN groups; D: Differences in the CD4+T/CD8+T cell ratios between the EEN+PN and TPN groups. aP< 0.05. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition; POD: Postoperative days.
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[bookmark: _Hlk56437248][bookmark: _Hlk56437198][bookmark: _Hlk56437211]Figure 3 Difference in the serum immunoglobulin G, immunoglobulin M and immunoglobulin A levels between the early enteral nutrition + parenteral nutrition and total parenteral nutrition groups. A: Difference in the serum immunoglobulin (Ig) G levels between the early enteral nutrition + parenteral nutrition (EEN+PN) and total parenteral nutrition (TPN) groups; B: Difference in the serum IgM levels between the EEN+PN and TPN groups; C: Difference in the serum IgA levels between the EEN+PN and TPN groups. aP < 0.05. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition; POD: Postoperative days.

Table 1 Nutrition supply postoperation
	Group
	Nutritional support
	POD 1 
	POD 2
	POD 3
	POD 4
	POD 5
	POD 6

	TPN group
	PN
	10 kcal/kg
	20 kcal/kg
	30 kcal/kg
	35 kcal/kg
	35 kcal/kg
	35 kcal/kg

	
	EN
	0
	0
	0
	0
	0
	0

	EEN+PN group
	PN
	10 kcal/kg
	10 kcal/kg
	10 kcal/kg
	5 kcal/kg
	0
	0

	
	EN
	0
	10 kcal/kg
	20 kcal/kg
	30 kcal/kg
	35 kcal/kg
	35 kcal/kg


EEN: Early enteral nutrition; TPN: Total parenteral nutrition; EN: Enteral nutrition; PN: Parenteral nutrition; POD: Postoperative days.

Table 2 Baseline data before operation
	Group
	Number of cases
	Age (yr), (mean ± SD)
	Gender (case), (M/F)
	[bookmark: OLE_LINK17]NRS score, (mean ± SD)
	Total bilirubin (µmol/L), (mean ± SD)
	Jaundice duration (d), (mean ± SD)
	PTCD (case)

	TPN group
	30
	58.90 ± 7.42
	18/12
	4.03 ± 0.78
	100.26 ± 19.18
	21.26 ± 9.16
	16

	EEN+PN group
	26
	59.08 ± 7.64
	15/11
	4.08 ± 0.78
	96.50 ± 18.01
	18.96 ± 8.89
	18

	t or χ2
	
	0.089
	0.031
	0.239
	0.753
	0.950
	1.476

	P value
	
	0.9291
	0.8612
	0.8121 
	0.4551
	0.3461
	0.2242


[bookmark: _Hlk56438021]1t-test; 2Chi-square test. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition; NRS: Nutrition risk screening; M: Male; F: Female; PTCD: Percutaneous transhepatic cholangial drainage; SD: Standard deviation.

Table 3 Comparison of operation methods and relevant data
	Basic data
	EEN+PN group (n = 26)
	TPN group (n = 30)
	[bookmark: OLE_LINK13]t or χ2
	P value

	[bookmark: OLE_LINK7]Operation methods(case)
	
	
	
	

	Pancreatoduodenectomy
	12
	20
	2.393
	0.1222

	Choledochojejunostomy
	14
	10
	
	

	Operative duration (h, mean ± SD)
	3.27 ± 0.88
	2.84 ± 0.90
	1.802
	0.0771

	Amount of bleeding (mL, mean ± SD)
	476.00 ± 187.71
	524.00 ± 169.61
	1.005
	0.3191

	NRS score on the first day after operation (score, mean ± SD)
	4.25 ± 0.74
	4.21 ± 0.88
	0.183
	0.8561


1t-test; 2Chi-square test. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition; NRS: Nutrition risk screening; SD: Standard deviation.

Table 4 The incidence of abdominal distention, bile leakage and infection of operation site in two groups, n (%)
	
	Cases
	Abdominal distention
	Bile leakage
	[bookmark: OLE_LINK8]Surgical site infection

	TPN group
	30
	4 (13.33)
	4 (13.33)
	5 (16.67)

	EEN+PN group
	26
	11 (42.31)
	2 (7.96)
	2 (7.96)

	Total
	56
	15 (26.79)
	6 (10.71)
	7 (12.50)

	P value
	
	0.018
	0.675
	0.431


Fisher's exact test. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition.

Table 5 Comparison of recovery time of intestinal function, hospitalization time and total cost of hospitalization (mean ± standard deviation)
	
	Cases
	Recovery time of intestinal function after operation (h)
	Postoperative hospital stay (d)
	Cost of hospitalization (RMB)

	TPN group
	30
	72.0 ± 12.9 
	9.7 ± 1.5
	109036.69 ± 7949.71

	EEN+PN group
	26
	51.2 ± 4.4 
	8.7 ± 0.8
	87852.37 ± 9127.04

	t
	
	7.828
	3.043
	9.285

	P value
	
	< 0.001
	0.004
	< 0.001


t-test. EEN: Early enteral nutrition; TPN: Total parenteral nutrition; PN: Parenteral nutrition.
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