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Abstract
Background and Aims: Patients with Gastroesophageal Junction (GEJ) cancer have a poor prognosis 
with an overall 5-year survival rate of 10% to 15%. With curative surgery, survival is improved 
to around 40%, but esophagectomy is an extensive surgical procedure with well-documented 
impairments that burdens the patients. A substantial weight loss is common, and symptoms such 
as reflux, dumping, and fatigue are frequently observed. This study aimed to evaluate the extent of 
postoperative sequelae in two high-volume centers.

Methods: This study is a retrospective analysis of prospectively registered data from patients 
who had undergone curative esophagectomy between January 2016 and August 2017. Data were 
obtained from patients with an 18 months follow-up without recurrence. All of the operations were 
conducted at two high-volume upper gastrointestinal cancer surgical centers. A nurse specialist 
outpatient clinic conducted the prospective follow-up interview.

Results: 113 persons were included in the analysis. The most common postoperative problems 
identified were reflux (45%), fatigue (36%), dumping (31%), and dysphagia (21%). Problems with 
loss of appetite, activities of daily living, and pain were also reported. Most symptoms improved 
throughout the follow-up period, except for reflux. Six months after the operation, the weight loss 
leveled out at an average of 90.4% of the preoperative weight, and the patients did not regain their 
preoperative weight status.

Conclusion: The patients initially experienced a postoperative deterioration of all of the symptoms 
observed, but most improved within 12 months.
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Introduction
Gastroesophageal junction cancer is the seventh most common and the sixth leading cause of 

cancer-related mortality, with around 400,000 deaths annually [1]. GEJ cancer prognosis is poor with 
a 5-year survival of 10% to 15%, but with curative surgery and perioperative chemotherapy, survival 
is improved to approximately 40% [2,3]. The curative treatment for cancer in the gastroesophageal 
junction is esophagectomy, with the surgical procedure of choice often being the transthoracic Ivor-
Lewis Esophagectomy (ILE) combined with chemotherapy or chemoradiotherapy [4].

However, esophagectomy is not without significant postoperative morbidity and mortality. 
The major surgical reconstruction of the upper gastrointestinal tract is associated with severe 
complications causing more than half of the patients to develop a functional disorder [5]. The 
most frequently observed symptoms are reflux, dysphagia, and dumping syndrome, while general 
symptoms such as loss of appetite and diarrhea might also present. Eating problems are one of 
the worst persisting esophageal specific symptoms [6,7]. In time, some of the postoperative issues 
will improve and return to baseline; however, symptoms such as reflux, eating problems, nausea/
vomiting, and diarrhea may persist [8]. Also, extensive surgical reconstruction carries a risk of 
malnutrition [9]. Weight loss is one of the most significant side effects, which might be due to 
altered eating behavior [9,10]. Studies have shown that most patients lose more than 10% to 15% of 
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their preoperative weight within six months, and a fifth of the patients 
lose more than 20%. These weight losses continue for up to three 
years [10], and according to ESPEN guidelines [11], these patients are 
at severe nutritional risk. Furthermore, studies have found that most 
recurrences are diagnosed within the first two postoperative years; 
therefore, some of the postoperative morbidity might be related to 
cancer recurrence [12,13].

The aim of this study was to evaluate postoperative sequelae 
after curative intended surgical treatment experienced by a cohort of 
patients without recurrence in two high-volume centers with the 
follow-up conducted by a nurse specialist outpatient clinic.

Materials and Methods
A local institutional review board approved this study and the 

extraction of data from patients' charts.

This study was a retrospective analysis of prospectively registered 
data by a nurse specialist outpatient clinic in a 20 months period 
from 01.01.2016 to 31.8.2017. Data were obtained in an 18 months 
follow-up for patients who had undergone curative surgery for 
adenocarcinoma in the GEJ at two high-volume upper gastrointestinal 
cancer surgical centers. All patients who died during follow-up or had 
a recurrence of cancer were excluded. Patients resected with ILE were 

Department A Department B New scale

Irregular 
Intestinal 
Function

Obstipation:
0: Not a problem
1: Sometimes
2: Persistent problems and continued use of laxatives. Limitation of ADL
3: Obstipation with the indication of manual emptying
4: Life-threatening, immediate intervention needed.

Normal intestinal 
function?
 1: Yes
2: No

Irregular intestinal function?
1: Yes
Department A: 1-4 Department 
B: 1
2: No
Department A: 0 Department B: 2a

Diarrhea:
0: Not a problem
1: ≤ 4 defecations a day 
2: 4-6 
3: ≥ 7; faecal incontinence; indication for admission; Limitations of ADL. 
4: Life-threatening, indication for immediate admission.

Dysphagia

Symptoms of stenosis?
1: Yes
2: No
5: Missing data

0: Normal funct.
1: Problems with 
solid foods
2: Problems with 
soft foods
3: Only liquid
4: Problems with 
liquid and saliva
5: Total inability to 
swallow

Symptoms of dysphagia?
1: Yes
Department A: 1 Department B: 
1-5
2: No
Department A: 2 Department B: 0

Fatigue

0: Not a problem
1: Mild fatigue. Relieved with rest. 
2: Moderate fatigue or fatigue which affects ADL. Fatigue is not relieved with rest. 
3: Severe fatigue affecting ADL. Fatigue is not relieved with rest. 
4: Incapacitating fatigue.

1: Nothing 
2: A bit
3: A lot
4: Very much

1: Nothing
Department A: 0 Department B: 1 
2: A bit
Department A: 1 Department B: 2 
3: A lot
Department A: 2 Department B: 3 
4: Very much
Department A: 3,4 Department 
B: 4b

Pain

0: None
1: Pain, which requires weak analgesics (paracetamol/NSAID)
2: Pain manageable with pn. Morphine ≤ 3 times a day. 
3: Pain requiring regular treatment with opioids. Either with a short-lasting or depot 
analgetics. 
4: Pain requiring regular treatment with opioids and a need for pn. >3 tablets a day.

Problems with pain?
1: Yes
2: No
Thoracic pain:
 1: None
2: A bit
3: A lot
4: very much

Abdominal pain:
1: None
2: A bit
3: A lot
4: very much

 Department B used thoracic pain. 
Gradings were compared.
1: Department A: 0
    Department B: 1
2: Department A: 1
    Department B: 2
3: Department A: 2,3
    Department B: 3
4: Department A: 4
    Department B: 4

Loss of appetite

0: No problems
1: Loss of appetite without change of eating habits
2: Change in oral food intake without significant weight loss or malnutrition; indication 
for oral supplementation
3: Loss of appetite with significant weight loss or malnutrition (e.g., insufficient intake of 
calories or fluids; indication for tube feeding/Total parenteral nutrition
4: Life-threatening consequences; indications for immediate intervention

1: None
2: A bit
3: A lot
4: very much

1: Department A: 0
Department B: 1
2: Department A: 1
Department B: 2
3: Department A: 2
Department B: 3
4: Department A: 3,4
Department B: 4

Vomiting

0: No vomiting
1: 1-2 episodes within 24 hours 
2. 3-5 episodes within 24 hours
3: 6 episodes within 24 hours

1: Yes
2: No

1: Department A: 1
Department B: 1
2: Department A: 0
Department B: 2 

Table 1: Differences in grade scoring and data transformation.

aNo one is scoring greater than 2 at department A
bNo one from department A had a score of over 1

Remedy
Sticky Note
Marked set by Remedy

Remedy
Sticky Note
Marked set by Remedy



Andreas Weise Mucha, et al., World Journal of Surgery and Surgical Research - General Surgery

2021 | Volume 4 | Article 13423Remedy Publications LLC., | http://surgeryresearchjournal.com

included and all other surgical approaches (colonic interposition, 
transhiatal, McKeown esophagectomy, and endoscopic resections) 
were excluded.

Patients who had undergone curative esophagectomy were cross-
referenced to a local database and patient charts. The prospective 
follow-up interview was conducted by a nurse specialist outpatient 
clinic and the patients were interviewed at discharge and 1, 6, 9, 12, 
and 18 months after surgery. The charts used for the nurse specialist 
follow-up interview had overlapping questions but were not similar 
in the grading systems. The differences in grade scoring and the data 
transformation are shown in Table 1.

The authors read the patients' charts and nurses' interviews, 
extracted and transformed data, and anonymized it according to 
general data protection regulations.

Statistics
All data registration and statistical analysis were performed in 

Microsoft Excel (version 16.41).Descriptive statistics were used and 
χ2 – test was applied for comparison between two groups. A p-value 
<0.05 was considered significant.

Results
In 20 months, from January 2016 to August 2017, a total of 219 

patients underwent curative ILE. At the time of analysis, 85 patients 
(39%) were either deceased or excluded due to recurrence. Seven 
patients (3%) were lost for follow-up, and 14 patients (6%) were 
excluded due to missing data. Thus, a total of 113 (52%) with an 18 
months recurrence-free follow-up were eligible for further analysis. 
The population characteristics of these 113 patients are presented in 
Table 2.

The patients had a preoperative weight average of 83.5 kg (range 
48 kg to 120 kg). After one month, the average had decreased to 94.3% 
of the preoperative weight, and in six months, it had been reduced to 
90.4% (range 76.5% to 114.5%). A total of 49% of the patients had lost 
between 0% to 10% of their preoperative weight, 19% had lost 10% to 
15%, and 26% lost more than 15%. Only 6% of the patients had a 
stable or gained weight. Weight change is displayed in Figure 1.

At the sixth month follow-up, 34 patients (55%) with a 
preoperative BMI ≥ 25 had lost 10% or more of their bodyweight. 
For those with a BMI <25, 11 patients (35%) had lost more than 10%. 
However, this difference was not statistically significant (p=0.078).

Reflux, dumping, dysphagia, irregular intestinal function 

(obstipation and diarrhea combined), and vomiting are displayed 
in Figure 2. Symptoms of dumping, dysphagia, irregular intestinal 
function, and vomiting peaked within the first six months of the 
operation; however, these symptoms subsequently improved. During 
the 18 months, 31% and 21% reported dumping one or more times 
and dysphagia, respectively. The incidence of reflux was low in the 
first postoperative month but increased with time and peaked at the 
18th month. During the 18 months of follow-up, 45% reported the 
presence of reflux at least once.

The development of Activities of Daily Living (ADL), loss of 
appetite, pain, and fatigue is displayed in Figures 3-6. These sequelae 
were reported most in the first postoperative month, but all improved 
in the follow-up period and stabilized after one year. In addition, the 
incidence of pain was high in the first six months and then improved.

Population characteristics % (N)a

Age at operation, median (range) 68 (33-84)

Preop. BMI (kg/m2), median (range) 27.4 (19-37.17)

<20 3% (3)

20 to <25 33% (37) 

≥25 64% (72) 

Unknown 1% (1)

Gender

Male 85% (96)  

Female 15% (17)   

ASA score

1 15% (17)

2 71% (80)

3 13% (15) 

Unknown 1% (1)

LOS, median (range) 9 (5-45)

Pathologic tumor classification

pT0 11.5% (13)

pT1 24.8% (28)

pT2 13.3% (15) 

pT3 49.6% (56)

pT4 0.9% (1)

Pathologic node classification

pN0 67.3% (76)

pN1 20.4% (23) 

pN2 9.7% (11)

pN3 2.7% (3)

Pathologic metastasis classification

pM0 99.1% (112)

pM1 0.9% (1) 

Adjuvant therapy

Chemotherapy 61.1% (69)

Chemoradiotherapy 0.9% (1)

None 38.1% (43) 

Table 2: Population characteristics.

aUnless otherwise is noted. ASA: American Society of Anesthesiologists; LOS: 
Length of stay (in days)

Figure 1: Weight change in percent of preoperative weight. N=107, Dsch. 
Day Discharge day.
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Discussion
To our knowledge, this is the first study to report routine follow-

up conducted by a nurse specialist outpatient clinic. In the study, we 
found an extensive weight loss and a postoperative increase of all 
symptoms. Most symptoms improved within the first postoperative 
year. Dumping and fatigue sequelae were found to be most affected 
during the first six months but improved and stabilized within 12 
months. In contrast, reflux symptoms deteriorated throughout all 18 
months.

On average, patients in this study lost 9.6% of their preoperative 
bodyweight within the first six months, and 45% of the patients lost 

more than 10% body weight in that same period. This underlines 
that patients undergoing ILE are at considerable risk of a substantial 
weight loss, as shown in an earlier study [9]. According to ESPEN 
guidelines, patients with a weight loss of ≥ 10% to 15% within six 
months are at severe nutritional risk [11], which means that almost 
half of the study populations were at severe nutritional risk. However, 
this study found that weight change subsided after six months, in 
contrast with another study showing that weight loss continues for at 
least three years [10]. The importance of being attentive to patients' 
loss of weight was demonstrated in a recent study, which reported 
that patients with a postoperative loss of more than 20% of the 
bodyweight had increased mortality [14]. Almost all of the patients 
in our study experienced a postoperative loss of body mass, and only 
6% had a stable or increased weight after six months. The excessive 
weight loss is most likely due to the perioperative chemotherapy 
and the operation method. The operation results in anatomical and 
physiological changes, which lead to altered eating behavior and, 
thus, a more significant weight loss [8]. We also found that a higher 
preoperative BMI correlated with a greater loss of body weight, even 
though this was only a tendency (p=0.078). However, both French 
and a Swedish study reported that a BMI over 25 significantly 
increases the risk of losing more than 15% of the bodyweight [10,15]. 
A reason for the increased risk might be that the overweight or obese 
deliberately choose to lose weight and that less attention, therefore, is 
paid to the postoperative weight.

On the other hand, loss of appetite might also have affected 
weight loss due to altered eating behavior. The highest incidence 
of loss of appetite was in the first postoperative month (34%). This 
correlates with the fact that the improvement of symptoms was 

Figure 2: Symptom scales. Showing different postoperative symptoms and 
their development. Irr. Intest. Funct Irregular intestinal function (diarrhea/
obstipation).

Figure 3: Problems with activities of daily living.

Figure 4: The development of loss of appetite after esophagectomy.

Figure 5: The development of pain experienced after esophagectomy.

Figure 6: Postoperative fatigue.
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founds simultaneously as the weight loss subsided.

Another postoperative symptom that might have affected the 
eating behavior and, thus, the weight loss was dumping. Dumping 
syndrome is a combination of symptoms and a postprandial 
phenomenon and is a common sequela after the ILE. Symptoms 
include dizziness, palpitations, nausea, vomiting, abdominal cramps, 
and diarrhea [12,16]. We have found an overall incidence of dumping 
of 31%. Dumping symptoms were found to deteriorate during the 
first six months but improved and stabilized around the 12th month. 
This is conflicting with some studies, which have seen no 
improvement in symptoms [17,18], while other studies have 
reported prevalence in the range of 0% to 78% [12,19]. An extensive 
systematic review, which included 2,044 patients, found that >20% 
were troubled by symptoms of dumping [19]. The mechanism of 
dumping is not entirely understood and defined but might be 
associated with rapid gastric emptying. Surgical reconstruction is 
believed to influence postoperative dumping due to factors like 
tubularization, reduced gastric capacity, pyloric changes, and 
vagotomy [5,12,19]. Vomiting, which is related to dumping and 
potentially could influence eating behavior, was also reported in the 
current study. However, the patients were just slightly burdened by 
vomiting, with very low incidences observed.

Dysphagia, if present, might also have altered the eating behavior 
and, thus, the weight loss for some of the patients. During the follow-
up period, 21% of patients reported problems with dysphagia at 
least once, with the highest prevalence being observed in the first 
postoperative month. In other studies, an incidence of 21% to 56% 
[7,20] is reported. Also, studies have found dysphagia to improve and 
almost return to baseline [12,21-25]. However, a previous study found 
no improvement between the sixth month and the third postoperative 
year [26]. In our study, symptoms of dysphagia improved from the 
first to the 12th month. We also found that symptoms of dysphagia 
deteriorated from the 12th to 18th month, which is in contrast to what 
other studies have found [12,21-25]. One explanation might be that 
dysphagia is associated with recurrence of cancer not diagnosed 
within the follow-up period or unrecognized stenosis of the 
anastomosis or pylorus. Studies have found that recurrence of cancer 
is often diagnosed within the first two postoperative years [12,13], 
which means that some of our patients might have experienced early 
symptoms of recurrence.

The most frequently reported postoperative complication after ILE 
is gastroesophageal reflux [7,8,27]. We found the incidence of reflux 
to increase with time and peak around the 18th postoperative month, 
where our follow-up ended. The increase is in line with other studies 
that reported gastroesophageal reflux as one of the few postoperative 
symptoms that do not improve with follow-up [12,21,25,26,28,29]. A 
British and a Swedish study both found an increase of symptoms with 
three- and five-year follow-up time, respectively [21,29]. Another 
study [21] reported that 75% of the patients deal with symptoms 
after three years. Therefore, it seems likely that our population 
would have continued to increase the incidence of reflux symptoms. 
However, even without an expected increase, reflux symptoms were a 
substantial burden for our patients, as 45% reported significant reflux 
symptoms at least once during the 18 months of follow-up. Others 
have reported an incidence of 20% to 80% [5,7,30,31]. One of the 
main reasons for developing this symptom is the removal of the GEJ, 
which is functioning as the normal physiological barrier. Another 
reason might be that the gastric conduit is submitted to the negative 

intrathoracic pressure, thus creating a pressure gradient resulting in 
reflux [5,8,16]. Treatment advice for this postoperative complication 
is administering lifelong and high-dose proton-pump inhibitors as 
well as a recommendation to avoid the prone position and sleep with 
the headboard elevated [8].

For patients undergoing ILE, fatigue is very pronounced in the 
first six months after surgery, with the highest incidence (36%) 
experienced in the first month. This might be due to a lengthy 
recovery period followed by extensive surgical reconstruction [6]. 
Some of the fatigue might also be related to the use of postoperative 
chemotherapy. Fatigue improves markedly after the first postoperative 
month; however, 12.7% are still troubled by fatigue at the 18th month. 
This improvement is confirmed in other studies that have shown 
remarkable improvement in the first postoperative year, even though 
patients still experience long-term problems [8,21,23,26,29]. Increased 
fatigue might also influence ADL, as shown in two previous studies 
[32,33]. This may also be evident in our study as problems with ADL 
tended to be worst during the first six postoperative months, just as 
fatigue was found most pronounced during the first six postoperative 
months. Another sequelae that could have affected ADL is pain. 
Postoperative pain was worst during the first six months of follow-up 
but mostly improved within the 18 months, and a connection between 
the two thus seems likely.

One of the limitations of this study is the retrospective design 
that may have led to missing data or incorrect registrations. Another 
limitation is the relatively small sample size due to the poor prognosis 
of esophageal cancer. In addition, the two departments contributing 
with data had some differences in their follow-up questionnaires, 
which also could affect the results. This meant that we had to 
transform some of the data before the two departments' results could 
be compared. Finally, some patients received adjuvant therapy, which 
could have affected the patients' data scoring.

In conclusion, esophagectomy for adenocarcinoma results in 
temporary deterioration of many aspects such as dysphagia, fatigue, 
loss of appetite, weight loss, and dumping, but these symptoms 
improve with time. However, reflux, the most frequently observed 
complication, does not improve and thus remains a burden for the 
patients. This study highlights that patients operated for esophageal 
cancer have severe postoperative morbidity, even though it seems 
that most symptoms will improve with time.

Author Contributions
Andreas W. Mucha: Conceptualization, formal analysis, 

investigation, writing – original draft. Laser A. Bazancir: 
Conceptualization, formal analysis, investigation, writing – reviewing 
end editing. Magnus S. Joergensen: Investigation, writing – reviewing 
end editing. Michael H. Larsen: Investigation, writing – reviewing 
end editing. Michael P. Achiam: Conceptualization, formal analysis, 
investigation, writing – reviewing end editing, guarantor of integrity 
of the entire study.

References
1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global 

cancer statistics, 2012. CA Cancer J Clin. 2015;65(2):87-108.

2. Mariette C, Markar SR, Dabakuyo-Yonli TS, Meunier B, Pezet D, Collet D, 
et al. Hybrid minimally invasive esophagectomy for esophageal cancer. N 
Engl J Med. 2019;380(2):152-62.

3. Mariette C, Piessen G, Briez N, Gronnier C, Triboulet JP. Oesophagogastric 

https://pubmed.ncbi.nlm.nih.gov/25651787/
https://pubmed.ncbi.nlm.nih.gov/25651787/
https://pubmed.ncbi.nlm.nih.gov/30625052/
https://pubmed.ncbi.nlm.nih.gov/30625052/
https://pubmed.ncbi.nlm.nih.gov/30625052/
https://pubmed.ncbi.nlm.nih.gov/21109491/
Lakshmi
Sticky Note
Marked set by Lakshmi

Lakshmi
Sticky Note
Marked set by Lakshmi

Lakshmi
Sticky Note
Marked set by Lakshmi

Remedy
Sticky Note
Marked set by Remedy



Andreas Weise Mucha, et al., World Journal of Surgery and Surgical Research - General Surgery

2021 | Volume 4 | Article 13426Remedy Publications LLC., | http://surgeryresearchjournal.com

junction adenocarcinoma: Which therapeutic approach? Lancet Oncol. 
2011;12(3):296-305.

4.	 Lordick F, Mariette C, Haustermans K, Obermannova R, Arnold D. 
Oesophageal cancer: ESMO Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol. 2016;27(suppl 5):v50-v7.

5.	 Poghosyan T, Gaujoux S, Chirica M, Munoz-Bongrand N, Sarfati E, Cattan 
P. Functional disorders and quality of life after esophagectomy and gastric 
tube reconstruction for cancer. J Visc Surg. 2011;148(5):e327-35.

6.	 Viklund P, Wengstrom Y, Rouvelas I, Lindblad M, Lagergren J. Quality 
of life and persisting symptoms after oesophageal cancer surgery. Eur J 
Cancer. 2006;42(10):1407-14.

7.	 Deldycke A, Van Daele E, Ceelen W, Van Nieuwenhove Y, Pattyn P. 
Functional outcome after Ivor Lewis esophagectomy for cancer. J Surg 
Oncol. 2016;113(1):24-8.

8.	 Daster S, Soysal SD, Stoll L, Peterli R, von Flue M, Ackermann C. Long-
term quality of life after Ivor Lewis esophagectomy for esophageal cancer. 
World J Surg. 2014;38(9):2345-51.

9.	 Martin L, Lagergren J, Lindblad M, Rouvelas I, Lagergren P. Malnutrition 
after oesophageal cancer surgery in Sweden. Br J Surg. 2007;94(12):1496-
500.

10.	Martin L, Lagergren P. Long-term weight change after oesophageal cancer 
surgery. Br J Surg. 2009;96(11):1308-14.

11.	Weimann A, Braga M, Harsanyi L, Laviano A, Ljungqvist O, Soeters P, 
et al. ESPEN Guidelines on Enteral Nutrition: Surgery including organ 
transplantation. Clin Nutr. 2006;25(2):224-44.

12.	Djarv T, Lagergren P. Quality of life after esophagectomy for cancer. 
Expert Rev Gastroenterol Hepatol. 2012;6(1):115-22.

13.	Belmouhand M, Svendsen LB, Kofoed SC, Normann G, Baeksgaard 
L, Achiam MP. Recurrence following curative intended surgery for an 
adenocarcinoma in the gastroesophageal junction: A retrospective study. 
Dis Esophagus. 2018;31(4).

14.	Hynes O, Anandavadivelan P, Gossage J, Johar AM, Lagergren J, Lagergren 
P. The impact of pre- and post-operative weight loss and body mass index 
on prognosis in patients with oesophageal cancer. Eur J Surg Oncol. 
2017;43(8):1559-65.

15.	Ouattara M, D'Journo XB, Loundou A, Trousse D, Dahan L, Doddoli 
C, et al. Body mass index kinetics and risk factors of malnutrition one 
year after radical oesophagectomy for cancer. Eur J Cardiothorac Surg. 
2012;41(5):1088-93.

16.	Burrows WM. Gastrointestinal function and related problems following 
esophagectomy. Semin Thorac Cardiovasc Surg. 2004;16(2):142-51.

17.	Antonoff MB, Puri V, Meyers BF, Baumgartner K, Bell JM, Broderick 
S, et al. Comparison of pyloric intervention strategies at the time of 
esophagectomy: Is more better? Ann Thorac Surg. 2014;97(6):1950-7; 
discussion 657-8.

18.	Haverkort EB, Binnekade JM, Busch ORC, van Berge Henegouwen MI, 
de Haan RJ, Gouma DJ. Presence and persistence of nutrition-related 
symptoms during the first year following esophagectomy with gastric 
tube reconstruction in clinically disease-free patients. World J Surg. 
2010;34(12):2844-52.

19.	Boshier PR, Huddy JR, Zaninotto G, Hanna GB. Dumping syndrome 
after esophagectomy: A systematic review of the literature. Dis Esophagus. 
2017;30(1):1-9.

20.	Blackmon SH, Correa AM, Wynn B, Hofstetter WL, Martin LW, Mehran 
RJ, et al. Propensity-matched analysis of three techniques for intrathoracic 
esophagogastric anastomosis. Ann Thorac Surg. 2007;83(5):1805-13; 
discussion 13.

21.	Lagergren P, Avery KN, Hughes R, Barham CP, Alderson D, Falk SJ, 
et al. Health-related quality of life among patients cured by surgery for 
esophageal cancer. Cancer. 2007;110(3):686-93.

22.	Mantoan S, Cavallin F, Pinto E, Saadeh LM, Alfieri R, Cagol M, et al. Long-
term quality of life after esophagectomy with gastric pull-up. J Surg Oncol. 
2018;117(5):970-6.

23.	Parameswaran R, Blazeby JM, Hughes R, Mitchell K, Berrisford RG, Wajed 
SA. Health-related quality of life after minimally invasive oesophagectomy. 
Br J Surg. 2010;97(4):525-31.

24.	Reynolds JV, McLaughlin R, Moore J, Rowley S, Ravi N, Byrne PJ. 
Prospective evaluation of quality of life in patients with localized 
oesophageal cancer treated by multimodality therapy or surgery alone. Br 
J Surg. 2006;93(9):1084-90.

25.	Scarpa M, Valente S, Alfieri R, Cagol M, Diamantis G, Ancona E, et al. 
Systematic review of health-related quality of life after esophagectomy for 
esophageal cancer. World J Gastroenterol. 2011;17(42):4660-74.

26.	Djarv T, Lagergren J, Blazeby JM, Lagergren P. Long-term health-
related quality of life following surgery for oesophageal cancer. Br J Surg. 
2008;95(9):1121-6.

27.	Svetanoff WJ, McGahan R, Singhal S, Bertellotti C, Mittal SK. Quality of 
life after esophageal resection. Patient Relat Outcome Meas. 2018;9:137-46.

28.	Jacobs M, Macefield RC, Elbers RG, Sitnikova K, Korfage IJ, Smets EM, et 
al. Meta-analysis shows clinically relevant and long-lasting deterioration 
in health-related quality of life after esophageal cancer surgery. Qual Life 
Res. 2014;23(4):1155-76.

29.	Derogar M, Lagergren P. Health-related quality of life among 5-year 
survivors of esophageal cancer surgery: A prospective population-based 
study. J Clin Oncol. 2012;30(4):413-8.

30.	Yuasa N, Sasaki E, Ikeyama T, Miyake H, Nimura Y. Acid and 
duodenogastroesophageal reflux after esophagectomy with gastric tube 
reconstruction. Am J Gastroenterol. 2005;100(5):1021-7.

31.	McLarty AJ, Deschamps C, Trastek VF, Allen MS, Pairolero PC, Harmsen 
WS. Esophageal resection for cancer of the esophagus: Long-term function 
and quality of life. Ann Thorac Surg. 1997;63(6):1568-72.

32.	Hofman M, Ryan JL, Figueroa-Moseley CD, Jean-Pierre P, Morrow 
GR. Cancer-related fatigue: The scale of the problem. Oncologist. 
2007;12(Suppl 1):4-10.

33.	Curt GA, Breitbart W, Cella D, Groopman JE, Horning SJ, Itri LM, et al. 
Impact of cancer-related fatigue on the lives of patients: New findings from 
the Fatigue Coalition. Oncologist. 2000;5(5):353-60.

https://pubmed.ncbi.nlm.nih.gov/21109491/
https://pubmed.ncbi.nlm.nih.gov/21109491/
https://pubmed.ncbi.nlm.nih.gov/27664261/
https://pubmed.ncbi.nlm.nih.gov/27664261/
https://pubmed.ncbi.nlm.nih.gov/27664261/
https://pubmed.ncbi.nlm.nih.gov/22019835/
https://pubmed.ncbi.nlm.nih.gov/22019835/
https://pubmed.ncbi.nlm.nih.gov/22019835/
https://pubmed.ncbi.nlm.nih.gov/16737812/
https://pubmed.ncbi.nlm.nih.gov/16737812/
https://pubmed.ncbi.nlm.nih.gov/16737812/
https://pubmed.ncbi.nlm.nih.gov/26525826/
https://pubmed.ncbi.nlm.nih.gov/26525826/
https://pubmed.ncbi.nlm.nih.gov/26525826/
https://pubmed.ncbi.nlm.nih.gov/24756548/
https://pubmed.ncbi.nlm.nih.gov/24756548/
https://pubmed.ncbi.nlm.nih.gov/24756548/
https://pubmed.ncbi.nlm.nih.gov/17668914/
https://pubmed.ncbi.nlm.nih.gov/17668914/
https://pubmed.ncbi.nlm.nih.gov/17668914/
https://pubmed.ncbi.nlm.nih.gov/19847871/
https://pubmed.ncbi.nlm.nih.gov/19847871/
https://pubmed.ncbi.nlm.nih.gov/16698152/
https://pubmed.ncbi.nlm.nih.gov/16698152/
https://pubmed.ncbi.nlm.nih.gov/16698152/
https://pubmed.ncbi.nlm.nih.gov/22149587/
https://pubmed.ncbi.nlm.nih.gov/22149587/
https://pubmed.ncbi.nlm.nih.gov/29228216/
https://pubmed.ncbi.nlm.nih.gov/29228216/
https://pubmed.ncbi.nlm.nih.gov/29228216/
https://pubmed.ncbi.nlm.nih.gov/29228216/
https://pubmed.ncbi.nlm.nih.gov/28655483/
https://pubmed.ncbi.nlm.nih.gov/28655483/
https://pubmed.ncbi.nlm.nih.gov/28655483/
https://pubmed.ncbi.nlm.nih.gov/28655483/
https://pubmed.ncbi.nlm.nih.gov/22334635/
https://pubmed.ncbi.nlm.nih.gov/22334635/
https://pubmed.ncbi.nlm.nih.gov/22334635/
https://pubmed.ncbi.nlm.nih.gov/22334635/
https://pubmed.ncbi.nlm.nih.gov/15197689/
https://pubmed.ncbi.nlm.nih.gov/15197689/
https://pubmed.ncbi.nlm.nih.gov/24751155/
https://pubmed.ncbi.nlm.nih.gov/24751155/
https://pubmed.ncbi.nlm.nih.gov/24751155/
https://pubmed.ncbi.nlm.nih.gov/24751155/
https://pubmed.ncbi.nlm.nih.gov/20842361/
https://pubmed.ncbi.nlm.nih.gov/20842361/
https://pubmed.ncbi.nlm.nih.gov/20842361/
https://pubmed.ncbi.nlm.nih.gov/20842361/
https://pubmed.ncbi.nlm.nih.gov/20842361/
https://pubmed.ncbi.nlm.nih.gov/27859950/
https://pubmed.ncbi.nlm.nih.gov/27859950/
https://pubmed.ncbi.nlm.nih.gov/27859950/
https://pubmed.ncbi.nlm.nih.gov/17462404/
https://pubmed.ncbi.nlm.nih.gov/17462404/
https://pubmed.ncbi.nlm.nih.gov/17462404/
https://pubmed.ncbi.nlm.nih.gov/17462404/
https://pubmed.ncbi.nlm.nih.gov/17582628/
https://pubmed.ncbi.nlm.nih.gov/17582628/
https://pubmed.ncbi.nlm.nih.gov/17582628/
https://pubmed.ncbi.nlm.nih.gov/29409116/
https://pubmed.ncbi.nlm.nih.gov/29409116/
https://pubmed.ncbi.nlm.nih.gov/29409116/
https://pubmed.ncbi.nlm.nih.gov/20155792/
https://pubmed.ncbi.nlm.nih.gov/20155792/
https://pubmed.ncbi.nlm.nih.gov/20155792/
https://pubmed.ncbi.nlm.nih.gov/16779881/
https://pubmed.ncbi.nlm.nih.gov/16779881/
https://pubmed.ncbi.nlm.nih.gov/16779881/
https://pubmed.ncbi.nlm.nih.gov/16779881/
https://pubmed.ncbi.nlm.nih.gov/22180708/
https://pubmed.ncbi.nlm.nih.gov/22180708/
https://pubmed.ncbi.nlm.nih.gov/22180708/
https://pubmed.ncbi.nlm.nih.gov/18581441/
https://pubmed.ncbi.nlm.nih.gov/18581441/
https://pubmed.ncbi.nlm.nih.gov/18581441/
https://pubmed.ncbi.nlm.nih.gov/29670413/
https://pubmed.ncbi.nlm.nih.gov/29670413/
https://pubmed.ncbi.nlm.nih.gov/24129668/
https://pubmed.ncbi.nlm.nih.gov/24129668/
https://pubmed.ncbi.nlm.nih.gov/24129668/
https://pubmed.ncbi.nlm.nih.gov/24129668/
https://pubmed.ncbi.nlm.nih.gov/22215745/
https://pubmed.ncbi.nlm.nih.gov/22215745/
https://pubmed.ncbi.nlm.nih.gov/22215745/
https://pubmed.ncbi.nlm.nih.gov/15842574/
https://pubmed.ncbi.nlm.nih.gov/15842574/
https://pubmed.ncbi.nlm.nih.gov/15842574/
https://pubmed.ncbi.nlm.nih.gov/9205149/
https://pubmed.ncbi.nlm.nih.gov/9205149/
https://pubmed.ncbi.nlm.nih.gov/9205149/
https://pubmed.ncbi.nlm.nih.gov/17573451/
https://pubmed.ncbi.nlm.nih.gov/17573451/
https://pubmed.ncbi.nlm.nih.gov/17573451/
https://pubmed.ncbi.nlm.nih.gov/11040270/
https://pubmed.ncbi.nlm.nih.gov/11040270/
https://pubmed.ncbi.nlm.nih.gov/11040270/

	Title
	Abstract
	Introduction
	Materials and Methods
	Statistics

	Results
	Discussion
	Author Contributions
	References
	Table 1
	Table 2
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6



