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Abstract 
Background & Aims: Esophageal cancer is a research priority due to its invasive nature and poor prognosis. It ranks sixth in 

mortality among all forms of cancer and esophagectomy is the most conventional treatment. Jejunostomy tube feeding can reduce 

complications in patients and hospital costs. This study aimed to evaluate the cost-effectiveness of jejunostomy tube feeding, as 

opposed to the common nutritional method.  

Materials & Methods: A retrospective case-control study was conducted at a teaching hospital in Iran in 2015. The sample of the 

study included 100 candidates for esophagectomy. In the case group (enteral), a Jejunostomy tube was inserted for 50 patients 

undergoing esophagectomy. The control group (parenteral) consisted of 50 patients undergoing esophagectomy without jejunostomy 

tube.   

Results: The median oral intake was on the third day in the case group, with a shorter hospital stay (P=0.02) compared to the control 

group. The mean total costs of hospitalization per patient in the case group and in the control group were 2228 and 3666 US dollars, 

respectively. The cost-effectiveness ratio of the jejunostomy tube against the common nutritional method was about 40 US dollars 

per day of the median decrease in oral intake.   

Conclusion: According to our findings, jejunostomy tube is cost-effective and preferable to the common nutritional method with a 

decreased median of oral intake start day, a decreased span of hospitalization, fewer complications in the nutritional support of the 

patients undergoing esophagectomy, and finally, more comfort for patients. The decrease in the average length of stay in hospitals is 

also important from the point of view of policymaking. So, this method can be a cost-effective alternative to the common nutritional 

method.  

Keywords: Cost- effectiveness, Esophageal cancer, Esophagectomy, Jejunostomy, Nutrition  

Received 19 April 2023; accepted for publication 22 May 2023 
This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License, which permits copy and 

redistribute the material just in noncommercial usages as long as the original work is properly cited. 
 

 

2023; 2(3): 210-216 



Cost–effectiveness analysis of jejunostomy tube feeding versus conventional nutritional method in esophageal cancer: a retrospective case control study 

 

211 

Introduction  
Oesophageal cancer is one of the worst and most 

fatal cancers, as it is usually not diagnosed until very 
late stages (1). The most common symptom of the 
disease is dysphagia. Only surgical resection 
(esophagectomy) in the very early stages can improve 
the chances of survival of patients with oesophageal 
cancer (2, 3).  

The surgical complications of esophagectomy 
include anastomotic leakage, the inability to start oral 
feeding due to the loss of appetite, and pulmonary 
infection resulting from the delay in oral intake. All 
these complications result in a prolonged 
hospitalization period, subsequent related 
complications, and mandatory venous nutrition for 
providing the necessary calories and stabilizing the 
metabolic state. These impose great costs on the 
patients and on the health system (4,5). 

 Jejunostomy provides a safe opening for patients in 
the case of delayed oral intake. Early intake of food 
and appropriate calories improves the metabolic state 
and enable the patients to take oral drugs instead of 
intravenous medication (6). Given that patients 
confront malnutrition after esophagectomy, 
jejunostomy can additionally be effective in preventing 
weight loss (7).  Enteral feeding tubes are vital for 
people who need them because of nutrition, hydration, 
and medication every day (8). The common 
complications of jejunostomy include obstruction, tube 
displacement, infection of the insertion site on the 
abdomen, and metabolic problems (9). 

Considering the cultural and economic differences 
between Iran and developed countries, a significant 
number of patients in Iran are unable to receive 
adequate food and calories. In addition, some patients 
do not have a good appetite due to the complications of 
anesthesia and surgery. Moreover, in cases where the 
patients have anastomotic leakage, oral intake is 
unsuitable. Usually, hospitalization of these patients 
and performing Total Parenteral Nutrition (TPN) are 
necessary for providing the required calories in such 
cases (10). Nevertheless, TPN has its own side effects 

and imposes high costs on the patients and on the 
healthcare system (11).  

On the other hand, enteral feeding has many 
benefits, such as an improved immune system and 
reduced infectious complications (10). In such cases, 
patients can be fed by Jejunostomy Tube (JT), 
discharged early; and even they wait for anastomosis 
closure (12). Galhego reported jejunostomy as an 
efficient and safe method of early nutrition (13). 

Studies have shown mixed results in terms of the 
effectiveness of jejunostomy. In a study conducted by 
Sadeesh, the results indicated that routinely performing 
a jejunostomy increases complications (6). However, in 
another study done between 2003 and 2007 by Vikus 
Gupta et al., it was demonstrated that this method 
reduced surgical complications by providing nutritional 
support, especially in patients with anastomoses leak, 
and was recommended for routine use after procedures 
to treat gastric and oesophageal cancers (12).  

To the best of our knowledge, no study has been 
conducted on the economic evaluation of jejunostomy 
on such patients. The present study aimed to 
investigate the cost–effectiveness of JT in patients with 
oesophageal cancer who underwent esophagectomy, 
compared to those who fed by the Common Nutritional 
Method (CNM) to determine whether performing JT 
saves costs and time for hospitals and patients 
undergoing esophagectomy. 

 
Materials & Methods 

Design: 
This retrospective case-control study was 

conducted in a five-year time frame, at the largest 
referral hospital affiliated with Urmia University of 
Medical Sciences (UUMS), Iran in 2015. The aim of 
the study was to analyse the cost–effectiveness of two 
feeding methods in patients who underwent 
esophagectomy: 1) the JT method (enteral group), 2) 
the CNM method.  
Cost-Effectiveness analyses: 

Inputs included costs of hospitalization, drugs, and 
solutions. The final outcome of the jejunostomy was 
considered as a criterion of effectiveness. In this way, 
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the median time to start oral feeding was considered as 
the unit of effectiveness. To calculate the cost-
effectiveness ratio in each of the designated strategies, 
the total cost of treatment was divided into the median 
time to start the oral feeding period after the main 
surgery.  

After comparing the hospital costs between patients 
feeding with JT and those with CNM, and related 
analyses, the usefulness of JT in studied patients was 
discussed. The incremental Cost-Effectiveness Ratio 
(ICER) was used to compare selected strategies. In this 
way, the costs spent on a strategy with less 
effectiveness were deducted from the costs spent on the 
strategy with more effectiveness. Finally, ICER was 
calculated by dividing the result by the difference in 
the effectiveness of these two strategies (14, 15).  
ICER= (Cost A – Cost B)/ (Outcome A – Outcome B) 

A larger ICER means that more money is needed to 
buy each unit of outcome and intervention is less cost-
effective (16). To increase the accuracy of work and 
due to the inherent uncertainty of data, Sensitivity 
analysis was used after the calculation of incremental 
cost-effectiveness. The sensitivity analysis shows how 
much the results are sensitive to fluctuations and to 
what extent it is generalizable (17, 18). 
Jejunostomy procedure: 

All procedures were the same in all patients and 
were performed with the same surgeon. The 
jejunostomy tube is embedded by the Stamm method. 
Esophagectomy and jejunostomy were simultaneously 
performed in the JT group.  
Subjects: 

The population of the study included patients with 
oesophageal cancer who underwent esophagectomy 
from 2010 to 2014. All 50 patients who underwent 
laparoscopic feeding jejunostomy following 
esophagectomy for upper gastrointestinal malignancies 
were chosen as case group by census method and due 
to the limited number of patients, sampling was not 
performed. The control group consisted of 50 patients 
who had undergone esophagectomy without JT, with 
the same surgeon, in the same time period, and at the 
same center.  

All patients in the two groups were in stages 2 or 3 
of esophageal cancer. Patients received chemotherapy 
or chemoradiotherapy prior to surgery according to the 
results of the pathology. All patients had the same 
socio-economic conditions in two groups. 
Data collection and statistical analyses: 

The medical records of all patients in the two 
groups were retrospectively reviewed between January 
2010 and December 2014. The required data including 
esophagectomy and jejunostomy costs, hospitalization 
days (ward and ICU), solutions costs, and medication 
costs in both groups were extracted and recorded.  

A discount rate of 5 % was applied for calculating 
costs. After calculating and comparing all costs in both 
groups and analysing data, the comparative benefits of 
the two methods were investigated in the study 
population. The description and the analysis were 
performed using the SPSS, version 16. The statistical 
significance level of tests was defined at p<05. 

  
Results 

In this study, the mean age of the patients was 64.7 
years in the case group and 63.9 years in the control 
group. In this group, 27(54%) patients were male. The 
mean of weight loss in the JT group was less than the 
control group, but the difference was not statistically 
significant (p> 0.5). Table 1 demonstrates the 
demographics, clinical characteristics, and cost items 
comparison between the two groups studied.  

Patients were NPO for at least 5 days after the 
intervention in two groups. NPO lasted more than 5 
days in case of anastomosis leakage. Considering that 
the JT position was distal to the anastomosis, after the 
resolution of the ileus and the lack of contraindications, 
intestinal nutrition started through the JT.  

Patients in the case group were hospitalized until 
complete dietary intake. Patients in the JT group were 
discharged as soon as they tolerated a clear liquid diet 
and enteral nutrition training. The JT was removed 
after assuring the regime's tolerance after a week.  

In the case group, gavage solutions including 
carbohydrates, protein, fat, vitamins, and required 
minerals were used. The consumption of albumin, 
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intralipid, and amino fusion vials in the control group 
was 15, 7, and 14 per person, respectively.  

The cost of the consumed albumin was 65 US 
dollars, of intralipid was 12.76 US dollars, and of 
amino fusion vials was 13 US dollars per patient. 
Therefore, the total costs of taking these vials in the 
control group were 1213 US dollars per patient. The 
costs in the case group were zero in this context. The 
mean cost of gavage solutions per patient in the case 
group was 38 US dollars.  

In this study, the average length of stay was directly 
associated with the time to start enteral intake. In the 
case group, the median of enteral intake start was three 
days and the average length of stay was significantly 
shorter, compared to the control group with a median 
of oral intake start at seventh days. The average total 
hospitalization costs (including the cost of 
jejunostomy) per patient suffering from oesophageal 
cancer in the case group and the control group were 
2228 and 3666 US dollars, respectively.  

Table 1. Demographic and clinical information of patients undergoing esophagectomy in studied groups 

 
Without JT Without JT p value 

Age (year) 
63.9 63.9 -- 

Male 
24(48%) 24(48%) -- 

Female 
26(52%) 26(52%) -- 

ALOS (Total) (days) 
12.8 12.8 0.02 

ALOS (ICU) (days) 
5.2 5.2 0.09 

Median oral intake start (days) 
7 7 0.002 

Pneumonia (Number) 
3 3 0.91 

Abdominal distension (Number) 
2 2 0.04 

Anastomotic leak (Number) 
4 4 0.88 

JT: Jejunostomy Tube; ALOS: Average Length of Stay; ICU: Intensive Care Unit 

 
Figure 1 shows the decision tree of the two 

appropriate nutritional methods for patients undergoing 
esophagectomy. The effectiveness of esophagectomy 
was calculated with and without the jejunostomy tube 
and the index of the cost-effectiveness of each choice 

was finally calculated, taking into account the costs of 
the two methods. The effectiveness was considered as 
the decrease in the median time of the start of oral 

intake. 

Fig. 1. Decision tree to choose the most appropriate nutritional method in patients undergoing esophagectomy 
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In this study, the ICER was calculated using the 
data of costs and outcomes as represented in Table 2. 
The costs per day of hospitalization of patients in the 
intervention group were 6109009 IRRs and in the 
control group were 381 US dollars.  

The cost differences of hospitalization of both 

methods per patient per day were considered in the 
numerator and the differences in the median time of 
oral intake per patient were considered in the 
denominator. The ICER of JT feeding against CNM 
was about a 40 US dollars decrease per day in the 
median time of the start of oral intake. 

 
Table 2. ICER of two feeding methods in patients undergoing esophagectomy 

Strategy Cost (US dollars) Effectiveness Cost/Effectiveness ICER 

CNM 381 7 54 - 

JT 222 3 74 40 

ICER: Incremental Cost-Effectiveness Ratio; CNM: Common Nutritional Method; JT: Jejunostomy Tube 

 
Regarding the changing price of vials, solutions, 

and therefore the hospitalization costs over time, the 
prices in 2014 were considered as base prices. Thus, 
one-way sensitivity analysis was used with a 10% 
decrease in these prices to determine the strength of the 
results.  

With a 10% reduction in prices, the ICER 
decreased (36 US dollars per day of median duration of 
oral intake), resulting in a 0.9% reduction in the 
amount of ICER. So, it can be said that the ratio was 
not very sensitive to price and showed the strength of 
the results. 
 
Discussion 

This was the first study that aimed to do an 
economic evaluation of the nutritional approaches in 
patients undergoing esophagectomy in Iran. The 
median day of starting oral intake was used as the 
outcome scale.  

As is obvious, the mean consumption of materials 
(vials and other solutions) and, accordingly, the costs 
per patient were higher in the control group than in the 
tube feeding group. This confirms that the CNM in 
patients undergoing esophagectomy is more expensive, 
compared with JT feeding.  

Regarding the median time of the start of enteral 
intake, it should be noted that the median time of the 
start of oral intake was shorter in the case group than in 

the CNM method, as in the control group. In the case 
group, the median day of the start of oral intake was 
0.42 times the median time of the start of oral intake in 
the control group.  

Studies have also shown improvement in outcomes 
with the tube feeding method. Most studies, like 
Mazaki–Ebisawa, Kin–fechin, and Osrinatan observed 
seven days for the median time of the start of oral 
intake, which confirms the results of this study (19, 
20). Fenton also found similar results (21).  

The results of this study showed that the length of 
stay and total hospitalization costs were significantly 
lower in the case group. Among the related 
complications, abdominal distension was only 
significantly more in this group.  

Regarding the costs, only direct medical costs were 
considered as the measure of costs (hospitalization 
costs and consumables). It was observed that the cost 
per patient for routine feeding was about 2.15 times 
that of the JT method.  

In this study, in order to facilitate the decision-
making for selecting the low-cost and more effective 
feeding method, the ICER was calculated. As is 
apparent, ICER was equal to 1,093,736 IRRs per day 
of median time reduction in enteral intake in JT, 
compared to the CNM.According to the results, it can 
be stated that JT is a cost-effective method for feeding 
patients undergoing esophagectomy. In addition, the 
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World Health Organization has defined cost 
effectiveness threshold of interventions being less than 
three times of the country's GDP per capita (22).  

The overall tube-related morbidity is low and it can 
be recommended in patients at risk of morbidity and 
nutritional support (23). In patients requiring feeding 
tubes, evidence was not found about the cost-
effectiveness of gastrostomy tubes and JT for 
preventing aspiration (24). Generally, the JT method 
was cost-effective in this study. One of the benefits of 
reducing the median time of enteral intake start is a 
reduced hospital stay. Therefore, it is an advantage of 
the JT which increases the cost differences with the 
CNM.  

Finally, it should be stated that the study suffers 
from several limitations. Studies on calculating DALY 
as an outcome measure have rarely been performed in 
Iran. Another problem was the lack of information 
about the indirect costs to patients. But considering the 
fast discharge of patients in the JT method and also the 
pain relief, and faster recovery, indirect costs were 
lower in the JT method.  

The study was not limited to investigating the 
indications and contraindications of JT feeding. 
Utilization and reducing costs and hospitalization time 
were also important, especially in a developing country 
with limited resources.  

It is recommended that more cost-effectiveness and 
cost-utility studies be performed that consider the 
indirect costs and the effect of these methods on the 
patient’s quality of life. With such studies, the cost-
effectiveness of these nutritional methods can be 
decided with more certainty in the future. 

  
Conclusions 

JT with a lower median time of the start of enteral 
intake showed that it is a cost-effective method due to 
fewer complications and better tolerance of the enteral 
nutrition method in patients with upper gastrointestinal 
cancer. Also, it led to decreased hospitalization and 
costs. As a result, JT provided more comfort for 
patients with an early return to normal life, compared 
to the routine nutritional method. On the other hand 

decrease in the costs and average length of stay in 
hospitals is an important index of performance and 
utilization in a developing country. 
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