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Abstract 
Following an esophagectomy, nurses’ patient nutrition observations are im-
portant for physical recovery and quality of life. The study proposed to iden-
tify the factors associated with physical recovery among esophageal cancer 
patients after surgery based on nurses’ observations and nutritional evalua-
tions. Data were collected from the nursing records of 21 esophagectomy pa-
tients. The data included patients’ rate of weight loss, body mass index (BMI), 
energy intake, and postoperative complications. Patients were divided into 
two groups according to their weight loss rate: <8% and ≥8%. Patient out-
comes were compared between the two groups. There was no difference in 
average BMI before or after surgery between the two groups. There was no 
difference in albumin levels during hospitalization; however, after esopha-
gectomy, energy intake at discharge was insufficient in both groups. The ≥8% 
weight loss may be facilitated, or at least confounded, by the presence of re-
current nerve paralysis and aspiration pneumonia. Thus, the nursing records 
typically identified the need to check for recurrent laryngeal nerve palsy and 
aspiration pneumonia in conjunction with nutritional assessment to enhance 
patients’ physical recovery. When weight loss was significant, nurses provided 
oral intake support with the NST, and patients maintained oral intake levels 
similar to the group with weight loss under 8%. In order to better support 
physical recovery among malnourished, post esophagectomy patients, nurses 
need to monitor for signs of recurrent nerve palsy and aspiration pneumonia 
in addition to nutritional intake. 
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1. Introduction 

According to The International Agency for Research on Cancer, esophageal 
cancer is the tenth most common malignancy and the seventh leading cause of 
cancer death in Japan. In 2008, there were an estimated 17,497 new cases and 
11,746 deaths. The estimated age-adjusted incidence rate (standardized for the 
world population) in 2008 was 5.7 per 100,000 population. Data from the Center 
for Cancer Control and Information Services showed that the age-adjusted inci-
dence rate (per 100,000 population) increased among Japanese men from 8.3 to 
11.7 during 1975-2006, but barely changed among Japanese women, who had a 
lower incidence rate of approximately 1.5 [1]. From 1950 until 2010, the annual 
death rate continued to increase among Japanese men but did not change signif-
icantly among Japanese women [2].  

Since 2005, fast-track surgery and enhanced recovery after surgery (ERAS) 
programs [3] have promoted faster recovery for esophagectomy patients. For 
example, perioperative nutrition management targets the preoperative, intra-
operative, and postoperative care. One study showed it can reduce postoperative 
complications and the length of hospital stays [4], lowering treatment and pa-
tient costs.  

Postoperative patients undergoing esophagectomy may experience recurrent 
nerve palsy and dysphagia due to surgical procedures such as lymph node dis-
section. In addition, after the esophagectomy, the gastric tube volume decreases, 
as the gastric tube is used for reconstructing the esophagus, and the reduced 
storage function leads to decreased food intake per dose. Consequently, patients’ 
nutritional status is likely to deteriorate after esophagectomy [5]. Oral intake is 
considerably diminished after surgery because of mechanical and functional ga-
strointestinal tract changes that cause swallowing disorders, early satiety, and 
postprandial dumping syndrome [6]. Nutritional management is therefore cru-
cial for surgical outcomes and postoperative quality of life (QOL). 

After surgery, higher severity grades of common complications (i.e., pneumo-
nia, anastomotic leakage, chyle leakage, and cardiac issues) are associated with 
increased hospital costs and length of stay [7]. Nurses who observe these symp-
toms immediately report it to the attending physician. In Japan, if a nurse as-
sesses a patient as at high risk of malnutrition after surgery, the attending physi-
cian can recommend nutritional support. By monitoring nutritional intake, nurses 
promote patients’ physical recovery after surgery, as maintaining nutritional status 
leads to an improvement in QOL [8]. 

Some patients treated surgically for esophageal cancer require supplemental 
nutritional management using enteral and parenteral nutrition to fulfill their 
needs perioperative. However, in order to shorten postoperative hospital stays, 
patients are often discharged after fulfilling nutritional requirements via sup-
plemental methods despite displaying inappropriate oral intake [9]. General al-
gorithms for nutrition administration recommend that oral intake (i.e., the phy-
siological food administration route) be re-established as soon as possible and 
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that it should take priority over enteral and parenteral nutrition [10] [11]. Sever-
al studies have reported that esophageal cancer surgery patients resumed oral 
feeding at postoperative day 1 [12] [13], and the importance of promoting oral 
intake is increasingly being considered. The cephalic phase responses can ex-
plain the benefits of oral intake, as they prepare the gastrointestinal tract for di-
gestion and absorption [14] [15]. Therefore, our aim was to examine nursing 
practices to reduce malnutrition by focusing on observation and nutritional evalu-
ation of patients after an esophagectomy. 

In Japan, lymph node dissection in esophageal cancer is often performed in 
the neck, chest, and abdomen. These operations cover a wide area and are there-
fore very invasive, with common postoperative complications such as suture 
failure and pneumonia. In postoperative patients, dysphagia is an important 
complication, 30% of patients experienced food aspiration, and 25% developed 
aspiration pneumonia [16]. Frequent postoperative difficulties include dysphagia 
(50%), decreased physical strength (39.5%), and oral intake reduced to half (55.3%) 
or one-fourth (25.5%) of their original level [17], suggested the importance of 
supporting oral intake. Postoperative nutritional parameters assessed by either 
weight change (as a percentage or absolute amount) or body mass index (BMI) 
were reported in most studies [18]. Weight loss is a significant issue for these pa-
tients. Clinical trials evaluating operative variables such as reconstruction route 
or gastric tube type (whole or narrow) showed no improvement regarding calo-
rie intake or postoperative weight loss [19] [20]. Research demonstrated nutri-
tional decline is common after an esophagectomy, with the greatest changes oc-
curring in the first month after surgery when weight loss ranged from 5% to 8% 
[21] [22]. Nurses play a crucial role in observing oral intake and body weight to 
reduce malnutrition. They also determine the need for the nutrition support 
team (NST).  

This study compared patients at high risk of dysphagia during the periopera-
tive period of esophagectomy. This study proposed to identify the factors asso-
ciated with physical recovery and malnutrition based on nurses’ nutritional evalu-
ation and observation after esophagectomy. 

2. Materials and Methods 
2.1. Patients 

This study adopted a descriptive observational design. Participants were patients 
undergoing esophagectomy for esophageal cancer at Hokkaido University Hos-
pital from April 2008 to March 2014, who were able to hold a sitting position 
without assistance following the procedure and who had started oral food intake 
7 days after surgery. The following patients were excluded from the study: 
• Patients with impaired consciousness.  
• Patients undergoing an esophagectomy for the purpose of palliative surgery 

or bypass. 
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• Patients whose oral intake after surgery started more than 7 days after sur-
gery. 

2.2. Data Collection 

The following data, routinely recorded in nurse records as part of standard care, 
were extracted: 
• Basic patient information: age, sex, height, body weight, diagnosis, details of 

surgery, number of days in hospital. 
• Rate of weight loss based on body weight, body mass index (BMI), and ade-

quacy of energy intake. 
• Total serum albumin (before surgery, at discharge, and 7, 14, and 21 days af-

ter surgery). 
• Dietary and caloric intake details by intake route (before surgery, at dis-

charge, and 7, 14, and 21 days after surgery), with postoperative diet specify-
ing the contents of the meal provided. 

• Presence of postoperative complications (swallowing impairment, recurrent 
nerve palsy, aspiration pneumonia, reflux symptoms, obstruction, anasto-
motic leakage). 

2.3. Ethical Considerations 

This research was approved by the ethics committee of the Hokkaido University 
Hospital (approval number 010-0046), and proof of approval, based on appro-
priate regulations, was published on the homepage of this institution. Written 
informed consent was obtained from all the patients. 

2.4. Statistical Analyses 

The sample was divided into two groups according to weight loss rate: patients 
with weight loss ≥8% and patients with weight loss <8%. Objective data were 
compared between the two groups. The cutoff point was chosen based on pre-
vious research [23] that indicated weight loss rate at discharge was 8%. The as-
sociation between patient nutrition data and complications was assessed univa-
riably with the chi-square test. Continuous variables were summarized using the 
mean and standard deviation (SD). The rate of weight loss was calculated using 
the formula [(pre-operative body weight–postoperative body weight)/pre-operative 
body weight × 100]. The adequacy of energy intake was calculated by dividing 
the actual caloric intake by the required caloric intake, and the required caloric 
intake was calculated by multiplying the basal metabolism (estimated using the 
Harris-Benedict equation) by the activity index and the stress index. A group 
time repeated-measures ANOVA was conducted. In addition, a baseline ad-
justed ANCOVA comparing groups at discharge was used. Preoperative data 
were scored for 3 days after admission, and postoperative data were scored for 3 
days before discharge. The statistical software JMP 14.2.0 was used, and a signi-
ficance level of less than 5% was considered statistically significant. 
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3. Results 
3.1. Hospitalization Process and Characteristics 

According to the inclusion and exclusion criteria, 47 patients were enrolled. 
Four patients were excluded because they experienced continuous difficulty with 
oral intake immediately after surgery, and 21 patients were excluded because of 
difficulty with oral intake combined with bilateral nerve palsy or worsening su-
ture failure. After exclusions, data from 22 patients were analyzed in this study. 
All patients were men and had undergone esophagectomy through the retro- 
sternal route or posterior mediastinal route.  

There were 13 participants in the <8% weight loss group and 9 in the ≥8% 
weight loss group. The data were pooled in the two groups. Nurses requested 
NST intervention for all the patients in the ≥8% weight loss group. Nurses did 
not request NST support for any patients in the in <8% weight loss group. The 
<8% weight loss group followed a diet according to their digestive function 
(foods that were easily sucked up by a straw). The diet of the ≥8% weight loss 
group included partial rice gruel, followed by a diet based on patients’ swallow-
ing function. 

During hospitalization, all patients received oral care and respiratory rehabili-
tation from admission to surgery (i.e., a mean period of 5 ± 2 days), intubation 
in the ICU from post-surgery to the following day, and nursing care following 
artificial respiration removal on the second day post-surgery. In the ≥8% weight 
loss group, on day 3 post-surgery, a physiotherapist provided respiratory reha-
bilitation, and a speech therapist provided swallowing rehabilitation. From the 
seventh day onward, a registered dietician monitored oral intake and food pro-
vision. In the <8% weight loss group, nurses assumed the role of speech therap-
ists and registered dieticians. The patients in the <8% weight loss group had an 
average age of 64.9 ± 6 years, and in the ≥8% weight loss group had an average 
age of 62.4 ± 14 years. The number of days spent in the hospital following sur-
gery was 29 ± 3 days in the <8% weight loss group, and 48 ± 4 days in the ≥8% 
weight loss group (p < 0.05) (Table 1). Compared with the <8% weight loss 
group, the ≥8% weight loss group had a higher rate of recurrent nerve palsy and 
aspiration pneumonia (p < 0.05) (Table 2). 

 
Table 1. Clinical and demographic characteristics of study participants. 

 
<8% weight  
loss group 

≥8% weight  
loss group 

Age (years) 64.9 ± 6 62.4 ± 14 

Hospital stays (days) 40 ± 14 57 ± 12* 

Postoperative days (days) 29 ± 3 48 ± 4* 

Values given are mean ± SD. *p < 0.05 (compare with Nurse Group value) in wilcoxon 
signed-rank test. 

https://doi.org/10.4236/ojn.2022.121002


T. Uno, S. Yoshimura 
 

 

DOI: 10.4236/ojn.2022.121002 17 Open Journal of Nursing 
 

Table 2. Pathological examination results and postoperative complications. 

Pathological examination results <8% weight loss group ≥8% weight loss group 

P-Stage I 2 1 

II 5 4 

III 5 4 

IVa 1 0 

Postoperative complications   

Hoarseness 6 9 

Recurrent nerve paralysis 0 6 * 

Aspiration pneumonia 1 5 * 

Reflux symptoms 0 0 

Passage disorder 1 0 

Anastomotic leakage 4 2 

Values given are the number of patients. *p < 0.05 (compared with <8% weight loss group 
value) in chi-square test. 

3.2. Nutrition Evaluation 

When comparing patients’ nutrition status according to weight loss rate, there 
was no significant change in the BMI or body weight between admission and 
discharge in both groups (Table 3). There was no difference in plasma albumin 
values before or after surgery between the two groups. A group time repeated- 
measures ANOVA was not significant (Figure 1(a)). Figure 1(b) shows oral in-
take for the <8% weight loss group was 95.5% ± 23.6% at admission, and 60.2% 
± 19.5% at discharge. On the other hand, the ≥8% weight loss group had an oral 
intake of 83.9% ± 24.2% at admission and 73.3% ± 20.5% at discharge. Only the 
values on postoperative days were significantly different between the groups (p < 
0.01). Figure 2 shows pre- to post-surgery values for each individual and com-
pares the groups in terms of the change scores. 

4. Discussion 
4.1. Nutrition Evaluation 

Patients with esophageal cancer often have reduced food intake and significant 
weight loss before surgery because of dysphagia or swallowing problems related 
to cancer [24] [25]. In this study, the mean BMI at admission was around 22 
kg/m2, and there were no obese patients. Furthermore, after surgery gastric-tube 
reconstruction of the esophagus reduces its volume capacity and degrades reten-
tion function. While a normal stomach has a capacity of about 1000 ml, the gas-
tric tube causes a loss of around 300 ml, reducing food intake at meals. There-
fore, patients can suffer from disrupted nutrition following an esophagectomy 
[26] [27] [28], and nutrition management is extremely important for the out-
come of surgery and patients’ postoperative QOL. 
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Figure 1. Comparison of Postoperative Plasma Albumin level (a) and adequacy of Oral Energy Intake (b) in <8% and ≥8% weight 
loss groups. Values given as mean (SD). A group time repeated-measures ANOVA was conducted. In addition, a baseline adjusted 
ANCOVA comparing groups at discharge was used. * p < 0.05 in time repeated-measures ANOVA. ✞ p < 0.05 in ANCOVA 
comparing groups at discharge. 

 

 

Figure 2. Pre- to Post-surgery Change Scores of Adequacy of Oral Energy Intake for Each Individual. A 
given pre- to post-surgery change scores of adequacy of oral energy intake for each in <8% weight loss 
groups. B given the scores of adequacy of oral energy intake for each in ≥8% weight loss groups. 

 
Table 3. Comparison of physical status between groups. 

Physical Status 
<8% weight loss group ≥8% weight loss group 

Admission Discharge Admission Discharge 

Rate of weight loss (%)  4.5 (2.75)  10.0 (2.62) 

BMI (kg/m2) 21.6 (2.83) 20.6 (2.42) 24.3 (3.80) 21.9 (3.64) 

Body Weight (kg) 58.5 (12.91) 55.7 (11.45) 68.6 (13.3) 62.2 (12.58) 

Rate of weight loss was calculated as the percentage of weight loss at discharge assuming 
the weight at admission as 100%). BMI: body mass index. Results are presented as mean 
(SD). 

 
In this study, there was no difference in albumin levels recorded during hos-

pitalization, but after esophagectomy, energy intake at discharge was insufficient 
in both groups. Therefore, the weight and BMI at discharge in both groups were 
lower than at the time of admission. This suggests that weight loss after esopha-
gectomy might be inevitable, and it is important to minimize it. The ≥8% weight 
loss group had complications of recurrent laryngeal palsy and aspiration pneu-
monia, which may have prevented adequate ingestion because of dysphagia. 
However, even in cases with dysphagia, it appeared that nutritional status could 
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be maintained with the help of the NST. Finally, as swallowing function deter-
mined the type of meal offered, it might have indirectly impacted patient nutri-
tion. 

4.2. Need to Offer Nutrition According to Swallowing Function 

In Japan, the medical remuneration system is revised every 2 years in the context 
of a universal health insurance system, and NST credit was newly added to the 
2010 system [29]. Regarding meal content, guidelines for meals according to 
swallowing function were established in 2013 [30]. As this study investigated 
transitional periods, NST intervention and dietary content was left to the judg-
ment of doctors and nurses. In this study, in the case of NST intervention, diet 
was evaluated by a speech therapist for swallowing function, who provided that 
information to a dietitian. In the absence of NST intervention, a dietary regimen 
based on digestive function was provided. The ≥8% weight loss group often ex-
perienced recurrent laryngeal palsy and aspiration pneumonia, and required 
more calories for wound healing. However, NST intervention prevented signifi-
cant weight loss. Since oral feeding is normally suspended for one-week post- 
surgery to allow the incision to heal and support overall recovery, the muscles 
for eating and swallowing are not used and their strength decreases [31]. In ad-
dition, even if contrast radiography does not show any abnormalities, because of 
swallowing muscle fatigue, accidental oral intake may occur while eating [32]. 
When postoperative feeding begins, feeding and swallowing training is more 
important than the oral provision of nutrition. Even for patients without recog-
nized eating or swallowing abnormalities, food optimized for post-surgery func-
tion reduces the risk of accidental oral intake. Post-esophagectomy eating and 
swallowing impairments can cause postoperative aspiration pneumonia, a com-
mon complication. Impairments happen at the pharyngeal stage, which may be 
due to post-esophagectomy recurrent nerve palsy as well as pharyngeal con-
strictor failure and upper esophageal sphincter dysfunction, resulting from eso-
phagectomy and lymph node dissection [33].  

Accidental ingestion and aspiration pneumonia are thought to occur when the 
alimentary bolus enters the trachea due to the tendency of the bolus to remain in 
the pharynx, and the degradation of the function to transfer the bolus to the 
esophagus. Accordingly, even if there are pharyngeal stage impairments, such as 
obstructions, prescribed foods like jelly reduce the risk of accidental oral intake 
because of its smooth passage through the posterior pharyngeal wall and its easy 
transfer from the alimentary bolus to the esophagus. Therefore, in the <8% 
weight loss group, aspiration pneumonia may have occurred despite the absence 
of recurrent laryngeal nerve paralysis, when patients received foods not appro-
priate to their swallowing function. In addition, at the start of the postoperative 
diet, eating and swallowing training is more important than oral feeding. Pro-
viding a diet that works well with swallowing impairments post-surgery may 
reduce the risk of aspiration in patients with no evidence of dysphagia. 
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In the post-esophagectomy, eating and swallowing impairments can be a cause 
of postoperative aspiration pneumonia, a common complication of esophagecto-
my. When observing hoarseness or recurrent nerve palsy, nurses requested NST 
intervention. If NST support occurred, a diet focused on the swallowing function 
was provided, which was more effective for the recovery of oral feeding. There-
fore, nurses should be required to monitor swallowing ability and function in 
postoperative dietary care among esophageal cancer patients. 

Nurses also monitored the early occurrence of postoperative abnormalities. 
The value of early detection in monitoring and managing various surgical com-
plications has been demonstrated [34] [35] [36], and postoperative nursing care 
to restore function is important. In this study, higher risk esophagectomy pa-
tients were provided a diet developed by a nurse and NST, tailored to their swal-
lowing function. The appropriate response to dysphagia not only suppressed the 
occurrence of aspiration pneumonia but also supported patient nutrition. The 
effectiveness of nurses’ dietary care was evaluated based on observation of post-
operative nutritional intake and assessment of biochemical data. To meet the 
necessary energy and nutrient requirements, oral intake combined with gavage 
and parenteral nutrition were often required. Nurses understood oral intake ac-
cording to patients’ swallowing function and their status of gavage and parenter-
al nutrition. Patients who required NST intervention based on nurses’ observa-
tions were those at high risk of aspiration pneumonia. Therefore, NST interven-
tion was deemed appropriate. 

4.3. Limitations 

This study had some limitations. We assumed that the benefits of the oral ali-
mentation applied to all patients. Moreover, our study included a relatively small 
sample size, which may have confounded the overall conclusions. However, the 
22 patients were treated at a single facility by the same surgical and nutrient 
management teams. Accordingly, patients received uniform treatment, and prob-
lems associated with non-uniform treatment in multicenter studies were avoided. 
Furthermore, our study did not investigate the differences in expected versus 
actual nutrient intake provided in the hospital during the perioperative period 
and after discharge. Future studies are needed to examine diet after hospital 
discharge and compare the oral intake between groups at the 6th or 12th month, 
postoperatively. 

5. Conclusion 

A weight loss ≥8% may be facilitated, or at least confounded, by the presence of 
recurrent nerve paralysis and aspiration pneumonia. When weight loss was sig-
nificant, nurses provided oral intake support with the NST, and patients main-
tained oral intake levels similar to the group with weight loss under 8%. Finally, 
nurses efficiently identified the need to observe recurrent laryngeal nerve palsy 
and aspiration pneumonia in conjunction with nutritional assessment to en-
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hance physical recovery in undernourished patients. Our study did not investi-
gate the differences in the expected versus actual nutrient intakes provided in the 
hospital during the perioperative period and those after discharge. In a future 
study, we believe it would be interesting to consider a diet survey after hospital 
discharge and compare the oral intake between study groups at the sixth or 
twelfth month postoperatively. 
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