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Abstract

Background 
Esophagectomy with gastric tube reconstruction results in a variety of postoperative 
nutrition-related symptoms that may influence the patient’s nutritional status. 
Methods 
We developed a 15-item questionnaire, focusing on the nutrition-related complaints the 
first year after an esophagectomy. The questionnaire was filled out the first week after 
discharge and 3, 6, and 12 months after surgery. The use of enteral nutrition, meal size 
and frequency, social aspects related to eating, defecation pattern, and body weight were 
recorded at the same time points. We analysed the relationship between the baseline 
characteristics and the number of nutrition-related symptoms, as well as the relationship 
between those symptoms and body weight with linear mixed models.
Results 
We found no significant within-patient change for the total number of nutrition-related 
symptoms (P = 0.67). None of the baseline factors were identified as predictors of the com-
plaint scores. The most frequently experienced complaints were early satiety, postprandial 
dumping syndrome, inhibited passage due to high viscosity, reflux, and absence of hun-
ger. One year after surgery, meal sizes were still smaller, the social aspects of eating were 
influenced negatively, and patients experienced an altered stool frequency. Directly after 
the surgical procedure 78% of the patients lost weight, and the entire postoperative year 
the mean body weight remained lower (P = 0.47). We observed no association between 
the complaint scores and body weight (P = 0.15). 
Conclusions 
After an esophagectomy, most patients struggle with nutrition-related symptoms, are 
confronted with nutrition-related adjustments and a reduced body weight.

Key words
Nutrition; Surgery; Esophagus; Esophagectomy; Postoperative; Gastric tube. 
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Introduction 

An esophagectomy with gastric tube reconstruction, mainly performed as a potentially 
curative treatment in patients with cancer of the esophagus or cardia, is often related to a 
number of postoperative nutrition-related complaints. 1–5 Dysphagia, pain during alimen-
tation, hoarseness, reflux, early satiety, abnormal gastric emptying, dumping syndrome, 
increased stool frequency, and fluctuations in bodyweight are frequently reported com-
plaints after this surgical procedure. 6–17

These nutrition-related complaints might affect the nutritional status negatively by 
increasing the risk of malnutrition and reducing the quality of life. 18–21 Little is known 
about the short-term and long-term occurrence of or changes in these symptoms. There 
is also no detailed information about nutrition-related adjustments (e.g., the need for 
enteral nutrition, altered meal size and meal frequency, social aspects, stool consistency 
and stool frequency) or nutritional status in terms of body weight after esophagectomy. 

Most previous studies evaluated the nutrition-related symptoms only once or twice in 
the first postoperative year. Furthermore, these studies did not use specific questionnaires 
to evaluate these nutrition-related symptoms systematically and in greater depth. 7, 9, 12, 13, 

15, 22 
In the present study, we addressed the following research questions: (1) Does 

this patient have nutrition-related symptoms and have these symptoms increased or 
decreased during the first year after esophagectomy? (2) Are nutrition-related adjust-
ments necessary after esophagectomy? (3) What is the patient’s nutritional status in terms 
of body weight and how has this status changed during the first year after esophagec-
tomy? (4) Are nutrition-related symptoms significantly influenced by patient characteris-
tics and surgery-related characteristics? (5) Is there a significant correlation between the 
nutrition-related symptoms and postoperative bodyweight? 

Patients and methods

All consecutive postoperative patients who underwent a transhiatal or transthoracic 
esophagectomy with gastric tube reconstruction for both malignant and benign dis-
eases at the surgical department of the Academic Medical Center, University Hospital of 
Amsterdam (The Netherlands) were considered eligible for inclusion in this study. Patients 
were screened for inclusion during a 4-year period (2002–2005). 

The following exclusion criteria were applied: patients suffering from a diabetes-
related neuropathy, a neurological disease, ulcerative colitis, Crohn’s or celiac disease, and 
patients with a proven allergy. Patients who were unable to speak and/or read Dutch were 
also excluded, as they were unable to fill out the questionnaire. 

The main goal of our study was to describe the nutritional symptoms directly related to 
the surgical procedure. Therefore, patients were excluded if they had a proven recurrence 
of a malignant disease or had another life-threatening disease. 
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The protocol was approved by the institutional review board (Ethics Committee) of the 
Academic Medical Center at the University of Amsterdam. All patients were informed and 
gave written consent.

Surgical procedure 
The esophageal resection was carried out either via the transhiatal or the transthoracic 
approach and the reconstruction of the digestive tract was performed by a gastric tube. 
6, 23, 24 Although a cervical gastroesophageal anastomosis has a leakage rate with less 
devastating consequences, the percentage of benign strictures is higher. However, the 
gastric tube is generally preferred over a colonic interposition because there is a lower 
morbidity rate and a better postoperative quality of life. 25 Esophageal resections are rarely 
performed for benign diseases such as achalasia, because gastric tube reconstruction still 
causes a variety of symptoms.

Baseline assessments
Patient-related baseline data (age, sex, presence of malignancy, neoadjuvant treatment, 
admission duration), physical status (preoperative bodyweight, body mass index [BMI], 
co-morbidity, preoperative complaints), and surgery-related characteristics (American 
Society of Anesthesiologists [ASA] classification, type of surgical procedure, postoperative 
complications) were collected during the first postoperative week from electronic medical 
records and dietician records.

Postoperative nutritional care
According to our hospital’s standard guidelines, postoperative patients were initially fed 
through a surgically placed jejunostomy feeding tube. Tube feeding uses a complete liq-
uid enteral formula, which is given during the period when the patient is not allowed to 
eat or drink or is otherwise unable to meet nutritional needs. Seven days after the start 
of tube feeding, possible cervical leakage was evaluated by x-swallow. Oral food intake 
began with small, frequent meals during the day only if no leakage was found. The amount 
of tube feeding was tailored to the oral intake achieved and guided by a dietician. Sip 
feeding units (small portions of highly concentrated drinks) were prescribed as supple-
mentary feeding. Sip feeding is prescribed in case of an insufficient intake of nutrients, and 
is a complete enteral formula to be taken orally as a beverage rich in energy, proteins, and 
micronutrients. 

Follow-up assessments
For the purpose of the present study, a 15-item feeding questionnaire was developed at 
our hospital. This questionnaire focused on the nutrition-related symptoms experienced 
by individual patients. The aim of the questionnaire was to describe the patient’s com-
plaints during the preceding week and covered the following items: (1) dysphagia and 
reflux (8 items) and (2) stomach content and dumping syndrome (7 items). The total score 
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ranged from 0 (no complaints) to 15 (suffering from all complaints, see Appendix 1). The 
feeding questionnaire was pre-tested on 15 patients, adjusted, and then re-tested on 
another sample of 10 patients before the start of the study. 

Patients were asked to fill out the questionnaire at home before each planned follow-
up assessment during the first week after discharge, and then at 3, 6, and 12 months after 
surgery. Follow-up assessments took place in the outpatient clinic. A dietician collected 
the questionnaires and discussed the reported nutrition-related symptoms with the 
patients. In addition, nutrition-related adjustments in terms of enteral nutrition, meal size 
and meal frequency, the nutrition-related social aspects, stool consistency and stool fre-
quency, and the nutritional status in terms of body weight were recorded at this session. 

Meal sizes were compared to the preoperative situation and classified as ‘‘equal,’’ 
‘‘increased, ’’or ‘‘decreased.’’ Meal frequency was defined as the number of meals, snacks, 
and/or beverages a patient consumed during a 24 h period (day and night). These meals 
were categorized as <3 times, 3 times, 4–6 times, or >6 times per 24 h. 

Appendix 1 The 15 item feeding questionnaire 

No.  Did you experience last week …
Section 1. Dysphagia and reflux
1 … pain during swallowing
2 … swallowing the wrong way
3 … the viscosity inhibits the passage around the cervical suture
4 … a lump in your throat
5 … the need to retch as food sticks around the cervical suture
6 … food returning to your mouth after swallowing as it sticks around the cervical suture
7 … reflux of food and / or stomach contain towards your mouth
8 … a painful feeling and / or a feeling of burning behind your breast-bone

Section 2. Stomach content and dumping syndrome
9 … early satiety
10 … absence of hunger
11 … food returning to your mouth after eating too much
12 … nausea
13 … vomiting
14 … one or more complaints an hour to 1 hour after a meal a

15 … one or more complaints 1–2 hours after a meal b

Items were scored in terms of presence (1 point) or absence (0 point). 

a For example, the need to rest, belly pain, nausea, dizziness, exhausting, blushing, diarrhea, palpitation of the 
heart, sweating
b For example, paleness, hunger, restless, dizziness, headache, yawning, palpitation of the heart, sweating, trem-
bling 
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The social aspects related to eating and drinking were evaluated by three questions: 
(1) experiencing fear of eating or drinking, (2) experiencing pleasure in eating and drink-
ing, and (3) going out to dinner (to a restaurant or to family/friends). Fear was categorized 
as ‘‘never,’’ ‘‘seldom,’’ ‘‘often,’’ or ‘‘always.’’ Pleasure in eating and drinking and going out to 
dinner were compared to the preoperative situation and were categorized as ‘‘no(t),’’ ‘‘less,’’ 
‘‘equal,’’ or ‘‘more.’’

The defecation pattern was compared to the preoperative situation. It was divided into 
frequency (<1 stool, 1 stool, 2 stools, >2 stools [including frequency]) within a 24-h period 
and consistency (thin as water, slush, solid, or other [including description]). 

In order to calculate weight loss, patients were asked to estimate their weight one 
month prior to each study assessment.

Statistical analyses 
Baseline patient characteristics, physical status, surgery related characteristics, the pres-
ence of nutrition-related symptoms, intake of enteral nutrition (tube feeding and sip feed-
ing), meal size, meal frequency, body weight, nutrition-related social aspects, and defeca-
tion patterns were summarized using descriptive statistics. 

The Kolmogorov-Smirnov test was used to test whether the patient-related and 
surgery-related characteristics were normally distributed. Differences between pro-
portions and mean scores were analyzed with the X2 test or the two group t-test when 
appropriate. 

The repeated data structure of the nutrition-related complaint scores (both total 
and subscale scores) were analyzed with a linear mixed model (LMM). In this approach 
we included all complaint scores as measured at the various follow-up visits. Hence, in 
case of relapse of the malignant disease or death, the data of the patients (before these 
events) were also included in the mixed models. The LMM was repeated after including 
the baseline patient and surgery-related characteristics (age, sex, preoperative tube feed-
ing, neo-adjuvant treatment, surgical procedure, and postoperative complications) that 
were assumed to predict the complaint scores. 

The course of body weight during the first postoperative year was also evaluated by a 
linear mixed model with and without the complaint scores as covariate. All analyses were 
executed in SPSS version 16.0 (SPSS Corp. Chicago IL).

Results

During the period of the study (2002–2005), 140 patients underwent an esophagectomy 
with gastric tube reconstruction. Of these patients, 134 (96%) were eligible for the study. 
In total, 96 patients took part in the study. Sixty of them (63%) completed the one-year 
follow-up. Forty-one patients filled out the questionnaire at all time points during the first 
postoperative year (Figure 1). The baseline characteristics of the 96 patients who took part 
in the study are summarized in Table 1.



99

C
ha

p
te

r 6
Pr

es
en

ce
 a

nd
 p

er
si

st
en

ce
 o

f n
ut

rit
io

n-
re

la
te

d 
sy

m
pt

om
s d

ur
in

g 
th

e 
fir

st
 y

ea
r f

ol
lo

w
in

g 
es

op
ha

ge
ct

om
y 

w
ith

 g
as

tr
ic

 tu
be

Patient and surgery-related characteristics did not significantly differ between the patients 
who completed the study (n = 60) and those who dropped out (n = 36) during the one-
year follow-up.

Nutrition-related symptoms
On average, patients suffered from seven nutrition-related complaints during the four fol-
low-up moments (Table 2). Linear mixed modeling showed no significant within-patient 
change in the number of symptoms over time for the total population (P = 0.67). There was 

Figure 1 Study flow chart 
Figure 1 Study flow chart   

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

4 lost to follow up  
7 were excluded from further analyses 
because of relapse of the disease  

1 week after the introduction  
oral foods / drinks:  

 
96 participants  
80 patients filled out the questionnaire  

Esophagectomy with gastric tube 
reconstruction in 140 patients 

 

 

3 months after surgery :  
 
85 participants  
76 patients filled out the questionnaire  
 

6 months after surgery :  
 
76 participants  
69 patients filled out the questionnaire  
 

12 months after surgery :  
 
60 participants  
59 patients filled out the questionnaire  
 

6 exclusions due to criteria  
1 suffering of a neurological disease  
1 severe chyle leakage  
4 not speaking  the Dutch language  

 
34 declined to participate  
4 died after signing written informed 
consent but before entering the study  

2 lost to follow up  
6 were excluded from further analyses 
because of relapse of the disease  
1 died  

1 was excluded from further analyses 
because of another life -threatening 
disease  
15 were excluded from further analyses 
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Table 1 Baseline characteristics of the patient group (N = 96)

Total 
 population
(N = 96)

Completers 
one year 
follow-up 
(n = 60)

Non- 
 completers
(n = 36)

Completers 
vs 
Non- 
completers  
(P value)

Patient-related characteristics

Age, years a 62 (10) 60 (10) 63 (10) 0.27

Male gender b  73 (76) 48 (80) 25 (69) 0.23

Presence of malignancy b 93 (97) 58 (97) 35 (97) 1.00

Neoadjuvant treatment b 1.00

Chemotherapy 11 (11) 6 (10) 5 (14)

Chemotherapy and radiotherapy 18 (19) 12 (20) 6 (17)

Admission duration a 20 (8) 19 (9) 20 (7) 0.64

Physical status-related characteristics

Preoperative body weight a 79.0 (15.8) 79.9 (16.2) 78.3 (15.3) 0.56

Preoperative weight loss 49 (51) 33 (55) 16 (44) 0.40

BMI a 26.0 (3.9) 26.1 (3.9) 26.2 (4.2) 0.80

Underweight BMI< 18.5 < 65 y 
years 

4 (4) 4 (7) 0 (0)

Underweight BMI < 20.0 > 65 years 1 (1) 0 (0) 1(3)

Obesity BMI > 30 13 (14) 9 (15) 4 (11)

Co-morbidity b 

Cardiovascular diseases 46 (48) 27 (45) 19 (53) 0.80

Pulmonary diseases 21 (22) 13 (22) 9 (25) 0.80

Diseases of the urinary tract 19 (20) 13 (22) 6 (17) 0.79

Renal diseases 6 (6) 5 (8) 1 (3) 0.41

Diabetes mellitus 6 (6) 3 (5) 3 (8) 1.00

Preoperative complaints b

Dysphagia 69 (72) 41 (68) 28 (78 0.49

Epigastric/retrosternal pain 24 (25) 14 (23) 10 (28) 0.47

Hiccups 9 (9) 4 (7) 5 (14) 0.72

Anorexia 2 (2) 1 (2) 1 (3) 1.00

Preoperative tube-feeding 7 (7) 5 (8) 2 (6) 1.00

Surgery-related characteristics

ASA classification b

ASA 3 20 (21) 10 (17) 10 (28) 0.33

ASA 4 1 (1) 1 (2)

Surgical procedure b 0.73

Transthoracic esophageal resec-
tion 

50 (52) 32 (53) 18 (50)

Transhiatal esophageal resection 46 (48) 28 (47) 18 (50)

Postoperative complications b 60 (63) 35 (58) 25 (69) 0.27

BMI body mass index, ASA American Society of Anesthesiologists score
a Mean (SD)
b n (%)
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also no time related change in the two subscale scores concerning dysphagia/reflux (P = 
0.80) and stomach content/dumping syndrome (P = 0.71).

In addition, none of the baseline factors appeared to be a significant predictor for the 
complaint scores: age (P = 0.84), sex (P = 0.20), preoperative tube-feeding (P = 0.54), neo-
adjuvant treatment (P = 0.09), surgical procedure (P = 0.14), and postoperative complica-
tions (P = 0.78).

The five most frequent nutrition-related symptoms experienced by the patients were 
early satiety, postprandial dumping syndrome, inhibited passage due to high viscosity, 
reflux, and absence of hunger (Table 3). During the entire postoperative year a large 
number (about 90%) of the patients experienced early satiety, whereas about 75% of 
the patients suffered from postprandial dumping syndrome. About 50% of the study 
population experienced hunger one year after the operation. There was no difference 
between the type of symptoms in patients who completed the study and those who 
dropped out. 

Table 2 Mean number (±SD) of nutrition-related complaints and average body weight of the patients mea-
sured at four time points during the one-year follow-up

1 week
(n = 80)

3 
months
(n = 76)

6 
months
(n = 69)

12 
months
(n = 59)

P Value a

Total sum score of complaints b 7.0 (3.0) 7.3 (2.9) 7.4 (3.1) 7.4 (3.6) 0.67

Subscale

Dysphagia and reflux c 3.3 (1.9) 3.4 (2.0) 3.5 (2.0) 3.5 (2.4) 0.80

Stomach content and umping syndrome d 3.7 (1.5) 3.9 (1.5) 3.8 (1.7) 3.9 (1.8) 0.71

Body weight 74.3 (13.7) 74.2 (12.7) 74.7 (12.1) 73.9 (12.7) 0.47

a P values based on linear mixed models
b Range total subscore: 0 points (complaints free) to 15 points (suffering from all complaints)
c Subscale dysphagia and reflux: 0 points to 8 points (suffering from all complaints)
d Subscale stomach content and dumping syndrome: 0 points to 7 points (suffering from all complaints)

Table 3 Percentage of patients who experienced the five most frequent nutrition-related complaints during 
the one-year follow-up 

Complaint a 1 week
(n = 80)

3 months
(n = 76)

6 months
(n = 69)

12 months
(n = 59)

Early satiety 71 (89) 66 (87) 60 (87) 53 (90)

Postprandial dumping syndrome 59 (74) 59 (78) 54 (78) 44 (75)

Inhibited passage due to high viscosity 42 (53) 48 (63) 41 (59) 37 (63)

Reflux of food/fluid 48 (60) 41 (54) 45 (65) 36 (61)

Absence of hunger 61 (76) 43 (57) 39 (57) 30 (51)

a All values are expressed as n (%) 
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Nutrition-related adjustments: enteral nutrition
After discharge from the hospital, tube feeding was continued in 38 of the 80 patients 
(48%) who filled out the questionnaire during the first week after discharge. Their 
mean intake was 990 ml (range: 500–2,000 ml) and was mainly administered (79%) 
during the night. Six months after surgery only two patients still used nightly tube 
feeding to achieve their nutritional goals, and 12 months after surgery there was one 
such patient. 

Sip feeding was started in 25% of the study population after discharge, and 12 months 
after surgery it was still used by 22%. Mean daily consumption of sip feeding was 300 ml 
(range: 70–600 ml) during the first 3 postoperative months and remained 230 ml (range: 
40–400 ml) at 12 months.

Nutrition-related adjustments:  meal sizes and meal frequency 
Meal sizes were reduced compared to  preoperative measurements according to 99% of 
the patients the first week after discharge; 12 months after surgery 92% of the patients 
still reported eating smaller meals compared to the preoperative situation. In addition, the 
number of meals remained high during the entire postoperative year; 12 months after the 
operation 58% of the patients had 3–6 meals a day, and 27% consumed as many as 6–9 
snacks and small meals.

Nutrition-related adjustments: social aspects 
One year after surgery, 16% of the study population still experienced eating or drinking 
in the company of others as unpleasant, and more than 50% of the patients went out less 
often to eat at a restaurant or with family or friends. The same proportion experienced a 
range from less pleasure to no pleasure in eating and drinking in general.

Nutrition-related adjustments: stool consistency and stool frequency
With regard to stool consistency, 81% of the patients defined their stool consistency 
before the surgical procedure as ‘‘solid.’’ Only 2% defined it as being ‘‘slush.’’

Although the consistency at 12 months was defined as ‘‘solid’’ by 48% of the patients, 
‘‘slush’’ by 22%, and as ‘‘variable’’ by 30% (solid–slush, slush–thin as water), no significant 
change in stool consistency was demonstrated (P 0.17). In this group of survivors of the 
first postoperative year, their preoperative and postoperative stool consistencies were not 
significantly different. 

Before surgery, a stool frequency of 1 stool per day was common in 65% of the total 
study population, 4% had >2 stools and 10% had <1. One year after surgery, 45% of the 
remaining participants had one stool per day, 8% had >2 per day, and almost 30% had <1 
per day. Patients who survived the first postoperative year showed a significant alteration 
in postoperative stool frequency (increase or decrease) compared to the preoperative fre-
quency (P < 0.001).
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Nutritional status: body weight
At the time of discharge from the hospital, 75 patients (78%) had lost body weight (mean: 
6.2 ± 5.6 kg) compared to their preoperative body weight. During the entire postoperative 
year, the mean body weight of the total population remained stable at a reduced level (P 
= 0.47) (see Table 2). No significant association between the complaint scores and body 
weight was observed (P = 0.15).

Discussion

This prospective longitudinal cohort study shows that patients who underwent an 
esophagectomy with gastric tube reconstruction suffered from a number of persistent, 
nutrition-related symptoms during the entire first postoperative year. Early satiety, post-
prandial dumping, inhibited passage due to high viscosity, reflux of food and/or fluids, and 
the absence of hunger were the most frequently reported nutrition-related symptoms. We 
demonstrated that time (in this case the first 12 postoperative months) is unrelated to the 
number of nutrition-related symptoms. The persistent symptoms could not be explained 
by a range of patient or surgery-related characteristics.

The large majority of patients ate smaller meals with a relatively high frequency dur-
ing the first year of follow-up. After one year, the surgical procedure still influenced the 
nutrition-related social aspects of eating, and patients also experienced an altered stool 
frequency. A reduction of body weight occurred directly after the surgical procedure, and 
the majority of patients were unable to return to their preoperative weight. The weight 
reduction could not be explained by the nutrition-related complaints.

Our findings differ from those reported in the literature; we observed a number of per-
sistent complaints, while other studies described a decrease in the nutrition-related symp-
toms that were experienced. 6, 7, 13, 14, 26 These differences could be explained by the design 
and execution of our study. Our primary aim was to evaluate the nutrition-related symp-
toms that patients experienced. In other studies, these nutritional aspects were secondary 
and were therefore not described or studied in detail. In some studies, retrospective data 
were used, or data were collected through postal surveys, without patient contact. 8, 11, 22, 

27, 28 If the symptoms of postoperative patients were assessed by caregivers, only a maxi-
mum of two nutrition-related symptoms were scored. 1, 7, 9 In addition, the symptoms were 
evaluated only once or twice during the first postoperative year, at non-comparable time 
points, and mainly by using generic quality-of-life instruments (RSC,EORTC QLQ-C30, EOS 
24, Moss SF-20, SF-36). These multidimensional measures assess various health domains 
and do not specifically focus on nutrition-related symptoms. 7–9, 11, 14, 15, 22, 27, 28

We developed a questionnaire to evaluate the experienced nutrition-related symp-
toms prospectively at specific time points during the first postoperative year. After the 
questionnaires were completed, the responses were always discussed with the patients, 
and unclear answers or contradictions were clarified.

Another explanation for the difference in findings compared to the literature could be 
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that, with our instrument, questions could only be answered by yes (presence of symp-
tom) or no (absence of symptom), making a gradual alteration of a symptom less obvious. 
Some of the generic quality-of-life instruments have scaled answer options, making small 
changes in the experienced nutrition-related symptoms clearer.

A relationship between the nutrition-related symptoms and the type of surgery has 
been suggested in other studies. 6, 7, 10, 27, 29 As we expected, we found no difference in the 
number and severity of symptoms between patients who underwent a transhiatal or a 
transthoracic procedure, making this explanation doubtful in our population.

The findings of Ryan et al. 16, who described an insufficient oral intake at discharge in 60% 
of their patients after esophagectomy, was confirmed in our study. However, in our study, 
almost 75% of patients were dependent on enteral nutrition after discharge at some point 
in time. To our knowledge, our study is the first that has demonstrated the continuing need 
for nutritional support during a long postoperative period, when early satiety inhibits the 
consumption of sufficient quantities of food. In accordance with the literature, our patients 
tended to eat smaller but more frequent meals to compensate for this phenomenon; in 
cases where tube feeding was mainly used during the first 3 postoperative months, over 
20% of the study population still needed sip feeding 2 months after the operation to achieve 
their nutritional targets. 11

Our research does not support the hypothesis that tube feeding inhibits oral intake, 
suppresses appetite, and increases satiety in patients after esophagectomy. Stratton 
et al. showed that tube feeding did not reduce oral intake significantly and had only 
a slightly negative influence on appetite. 30 According to our hypothesis, the reduced 
intake and early satiety after esophagectomy are mainly caused by the surgical recon-
struction itself.

Although preoperative loss of body weight did occur in 50% of our study population, 
the mean preoperative BMI was still 26.0 (± 3.9). This finding was also reported by Steyn et 
al., who noted that preoperative weight loss in patients with esophageal carcinoma did 
not result per se in underweight, due to the prevalence of overweight or obesity in the 
Western world. 31 Nevertheless, we must be vigilant with regard to undesired preoperative 
weight loss in this population, as it associated with postoperative morbidity and therefore 
needs to be identified and treated at the earliest possible preoperative stage. 18–21

After surgery, both patients and caregivers are focused on undesired weight loss and/
or fluctuations in body weight. 8, 10–12, 14, 25, 32 In the present study, we showed that weight 
loss occurs directly after surgery, followed by a stable reduced postoperative weight. 
Similar to the findings of Moraca and McLarty, only 25% of our population returned to 
their preoperative weight one year after surgery. 8, 11 This may explain why the five preop-
eratively malnourished patients in this study were incapable of gaining weight postopera-
tively and remained malnourished during the entire postoperative year.

Our follow-up time was probably not long enough to show adaptation, a reduction of 
nutrition-related symptoms, and an increase in body weight. Although it is assumed that 
a physically and emotionally stable situation is achieved 6 months after the operation, it 
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is our clinical experience that an actual maximum physical status occurs only 2 or 3 years 
after the surgery. 7, 13

Studies in patients with esophageal malignancies are invariably handicapped by high 
mortality and relapse rates of the study subjects; about 40% of the patients dropped 
out of our study mainly due to recurrence, and ultimately a substantial number of these 
patients died. However, these rates are comparable with those in the literature, where dis-
ease recurrence affects 30% of the patients during the first postoperative year. 7 

Regarding our research design, because a substantial number of patients with incomplete 
follow-up could introduce methodological flaws, we investigated the nutrition-related com-
pliant scores and body weights within the framework of a linear mixed regression technique. 

To our knowledge, this is the first study describing nutrition-related symptoms of 
patients, adjustments, and body weight at multiple, specific time points during a one-year 
follow-up period after esophagectomy. However, it is unknown whether suffering from a 
serious number of nutrition-related symptoms after this operation leads to altered food 
choices and indirectly influences the intake of macro- and micronutrients. Therefore, a 
study to address the ability of patients to reach their recommended daily intakes of nutri-
ents is being performed. 

In conclusion, the present study shows that in the first year after an esophagec-
tomy with gastric tube reconstruction, the majority of patients struggle with persistent 
nutrition-related symptoms, nutrition-related adjustments in terms of meal size, meal 
frequency, nutrition-related social aspects, and altered stool frequency. They must also 
 struggle to achieve a sustained body weight. Therefore, at specific postoperative time 
points, both surgeon and dietitian should inform the patient about the occurrence of 
postoperative nutrition-related symptoms, which could be persistent. In addition, they 
should also systematically assess the specific symptoms of each patient, and evaluate the 
nutritional status of that patient in terms of body weight, to improve the patient’s quality 
of life and to prevent malnutrition. 
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