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Background: To compare the health-related quality of life (HRQL) and long-term survival between
patients after oncologic esophagectomy with narrow gastric tube (NGT) reconstruction and whole stomach
(WS) reconstruction.

Methods: Between 2007 and 2008, a total of 104 patients undergoing esophagectomy were included in
this research. Fifty-two patients were enrolled in NGT group and 52 in WS group. HRQL was assessed
at 3 weeks, 6 months, 1 year, 2 years, 5 years and 10 years after surgery. The questionnaire was designed
with reference to the European Organization for Research and Treatment of Cancer QLQ-C30 and QLQ-
QES18.

Results: For patients’ baseline characteristics, there was no significant difference between groups. Patients
in NGT group had significantly less postoperative reflux than those in WS group. Dysphagia is the only
symptom that was significantly worse in WS group than in NGT group at 10 years follow-up. The number
of patients presenting good HRQL between groups did not reveal significant differences at 10 years follow-
up. The 10-year survival was 33.3% for patients in NGT group and 11.5% for patients in WS group (P<0.05).
Conclusions: Because of a better long-term survival (P=0.027), gastric tube reconstruction may be a better
choice for patients undergoing oncologic esophagectomy. HRQL recovers to a level comparable in most
patients who survive 10 years after esophagectomy for cancer, although some digestive tract symptoms, like

dysphagia, may last during the whole postoperative period and represent a poor prognosis.
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Introduction 1987-1991. In 1997-2000, the survival at 1, 3 and 5 years
improved to 61.7%, 39.9%, and 30.7%, respectively (3).

Esophageal cancer is the eighth most common type of Despite improved survival during the past decades, the

cancer and the sixth most common cause of cancer-related 5-year survival is still relatively low in patients undergoing

mortality (1). Tumor recurrences typically occur within curatively intended surgery. The 10-year survival is barely
the first year after surgery, and are usually followed by reported and little is known about the factors influencing
rapid death (2). Survival at 1 year, 3 years and 5 years after the long-term (10-year) survival. Although the long-term
surgery was 46.5%, 24.1%, and 19.7% respectively in survival remains low, esophagectomy is still the key
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curatively intended treatment for patients with esophageal
cancer. Esophagectomy is a highly invasive procedure with
a 50% risk of severe postoperative complication within
30 days of surgery (4). For this disease with comparatively
poor prognosis and high incidence of postoperative
complications, survival alone cannot be able to adequately
describe outcome. Nowadays, health-related quality of
life (HRQL) has been paid more and more attention.
Esophagectomy greatly impacts on emotional, physical
and social health. It has highly negative and long-lasting
consequences for the patient’s HRQL. Some studies have
reported a recovery of HRQL to preoperative levels at
3 years after surgery (5); others reported that certain
patients could even have substantially worse HRQL within
5 years of surgery (6). Factors influencing HRQL after
surgery is still in debate. Our previous research indicated
that patients with gastric tube reconstruction may present
a better HRQL within 5 years of surgery, but it is unclear
whether this recovery persists over time.

Reconstruction after esophagectomy is one of the most
important procedures during surgery for esophageal cancer.
Two major methods for digestive tract reconstruction are
applied: narrow gastric tube (NGT) reconstruction and
whole stomach (WS) reconstruction. In 1972, Akiyama
proposed the concept of NGT reconstruction firstly (7).
It is applied worldwide now (8). Although there have been
several reports comparing gastric tube with WS on blood
flow and short-term HRQL (9,10), little is known about its
impact on long-term (10 years) HRQL and survival.

Methods
Study design

Participants in this study included 104 of 112 patients,
81 men and 23 women (median age: 60.09 years) for
esophageal cancer between 2007 and 2008. The patients
were evaluated by esophagography, esophagoscopy,
bronchoscopy, computed tomography (CT) and positron
emission tomography (PET). Patients with tumours
infiltrating into adjacent organs (bronchus, aorta, etc.)
or with distant metastases (brain, bone, liver, etc.) were
excluded from this study. A total of 104 patients were
include finally and they were randomized by envelop
method to receive either NGT reconstruction (NGT
group, n=52) or WS reconstruction (WS group, n=52) (11).
All patients signed the consent, and the ethics committee
approved this study. Site of anastomosis was decided by
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the location of tumor: cervical manual anastomosis for
tumor located in the upper one-third of the esophagus
and stapled intrathoracic anastomosis for tumor located
in the lower two-thirds of the esophagus. The NGT was
formed from the distal aspect of the lesser curvature of the
stomach with application of linear staplers by resection of
the lesser curvature of the stomach. The formation of the
gastric conduit (about 3 cm in diameter) was based on the
preservation of the gastroepiploic vessels of the greater
curvature of the stomach. The WS reconstruction was
performed after the stomach was adequately mobilized, and
an anastomosis between the end of the esophagus and the
fundus of the stomach was created. Irrespective of the site
of anastomosis, all gastric tubes were placed in the posterior
mediastinum. The postoperative chemotherapy of docetaxel
and cisplatin was provided to all patients.

Clinical data collection

The questionnaire includes 25 items of HRQL, with
reference to EORTC-QLQ-C30 (version 3.0) and QLQ-
QES18. It was delivered to the patients at 3 weeks,
6 months, 1 year, 2 years, 5 years and 10 years after surgery.
The QLQ-C30 contains scales and items addressing
functional aspects of HRQL, and symptoms that commonly
occur in patients with cancer. The QLQ-QES18 was
designed especially for patients with esophageal cancer
undergoing surgery. In the symptom scales and single
items, a high score means more severe symptoms. In the
functional scales, a high score means function. For example,
for the ‘dysphagia’, the question is ‘have you had trouble
with swallowing food, or choked when swallowing?’. If the
answer is ‘not at all’; it is scored 1; if the answer is ‘a little’,
it is scored 2; if the answer is ‘quite a bit’, it is scored 3; if
the answer is ‘very much’, it is scored 4. All scale and item
scores are linearly transformed into a 0-100 scale. Score of
the ‘global HRQL’ >30 was considered harboring a good
HRQL. Patients completed this questionnaire at 3 weeks,
6 months, 1 year, 2 years, 5 years and 10 years after surgery.
The survival data were also collected at each follow-up,
including survival status (alive/death), reason of death,
surviving time, etc.

Statistical analyses

The SPSS 18.0 was used for statistical analyses. Unpaired
t tests were used for the differences between groups.
Nominal data were calculated with the chi-square test.
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P<0.05 was considered as statistically significant.

Results
Patient characteristics

Of 104 patients, 103 were followed up until death, or the
end of the study. Their average age was 60.1+6.8 years. The
follow-up rate was 99%. No significant differences in age,
sex, FEV1 (%), preoperative diet, tumor site, histopathology
and TNM staging was found between groups (1able 1).

Surgical data and postoperative complications

All patients were operated (52 in NGT group and 52
in WS group). Stapled intrathoracic anastomosis was
performed on 91 patients. Cervical manual anastomosis
was performed on 13 patients. Regarding to the site of
anastomosis, operation time (h), blood loss (mL), ICU
stay (d), gastrointestinal decompression (mL) and chest
drainage (mL), no significant difference between the
two groups was identified (7zble 2). Major postoperative
complications were summarized as follow: for the
postoperative reflux esophagitis (RE), there are three
patients in NGT group and 11 patients in WS group
(P=0.04); for the anastomotic hemorrhage, there was one
patient in NGT group; for the damage of the recurrent
laryngeal nerve, there was one patient in NGT group; one
case of chylothorax and two cases of pulmonary function
impairment were found in WS group (7uable 2). The
complication rate was 26.9% in NGT group and 48.1%
in WS group (P>0.05). All hospital mortality (30 days
after surgery) occurred in WS group: one patient died of
pneumonia, and another died of stress ulcer bleeding.

Overall survival

Thirteen patients (4 in NGT group and 9 in WS group)
died of cachexia, multiple-organ failure and other nutrition-
related complications during the 1-year follow-up. The
overall 1-year survival was 88% (92% for NG'T group and
84% for WS group, P=0.36). During the 2 years follow-up,
44 of the 104 patients died (15 in NGT group and 29 in WS
group). Most deaths were caused by tumor recurrence and
metastasis, except one dead of traffic accident. The overall
2-year survival was 50% (56% for NGT group and 44%
for WS group, P=0.14) (12). During the 5 years follow-up,
70 of the 104 patients died (33 in NGT group and 37 in
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Table 1 Patient and cancer characteristics of the two groups

Items NGT WS Total P
Age (year) 0.06
<50 5 2 7
51-60 30 20 50
61-70 14 27 41
=71 3 3 6
Sex 0.27
Male 42 36 78
Female 10 16 26
FEV1 (%) 0.54
>70 30 25 55
70-60 16 18 34
<60 6 9 15
Tumour site 0.07
Upper third 2 3 5
Middle third 20 30 50
Lower third 24 16 40
Cardia 6 3 9
Histopathology 0.67
Squamous 42 42 84
Adenocarcinoma 6 8 14
Adenosquamous 1 0 1
Small cell 0 1 1
carcinoma
Interstitialoma 2 0 2
Carcinosarcoma 1 1 2
TNM stage 0.99
0 0 1 1
| 3 4 7
lla 31 29 60
Ilb 8 8 16
llla 10 10 20

NGT, narrow gastric tube; WS, whole stomach.

WS group). The overall survival was 36 % (42% for NGT
group and 27% for WS group, P=0.027) (13). During the
10 years follow-up, 81 of the 104 patients died 35 in NGT
group and 46 in WS group). The 10-year overall survival
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Items NGT WS Total P value
Anastomosis site 0.55
Cervical 5 8 13
Thoracic 47 44 91
Operation time (h) 5.3+0.9 5.0+1.0 5.0+1.1 0.09
Blood loss (mL) 274+104 264+115 261+148 0.25
ICU stay (d) 4.7+1.3 4.6+1.2 4.9+1.3 0.34
Gastrointestinal decompression (mL) 2,077+155 2,154+153 2,007+158 0.63
Chest drainage (mL) 1,336+105 1,241+165 1,457+144 0.37
Major complications
Anastomotic leakage 4 4 8 0.92
Pneumonia 7 9 16 0.7
Wound infection 2 3 5 0.71
Anastomotic stricture 9 8 17 0.67
Delayed gastric emptying 3 3 6 0.93
Reflux 3 11 14 0.04
Chylothorax 0 1 1
Recurrent laryngeal nerve damage 1 0 1
Anastomotic hemorrhage 1 0 1
Pulmonary function Impairment 0 3 3
NGT, narrow gastric tube; WS, whole stomach.
104 was 22.3%. The 10-year survival of patients in NGT group
_INGT was 33.3% and in WS group 11.5% (P=0.004) (Figure I).
o5 WS The recurrence and metastasis rate in NGT group and WS
’ group at 10 years was 67.3% and 88.5%, respectively.
g
S 0.6
o Median survival =49 m Items and scales on HRQL: changes over time
g 0.4 . Questionnaires were sent to patients at 3 weeks, 6 months,
3 1‘—\_‘\‘1 1 year, 2 years, 5 years, and 10 years after surgery. Reflux
00 Median survival =21 m g, P=0004 was significantly less in NGT group at 3 weeks, 6 months
i TN and 1 year. However, this advantage fades out during
5-10 years. Nausea is the only notable symptom that was
001 : : : : : : : significantly worse in WS group at 2 years after surgery,
0 20 40 60 80 100 120 and it also resolved during the follow-up of 5 to 10 years.

Month after surgery (m)

Figure 1 Cumulative survival in two groups of patients at 10 years
after surgery. m, months. NGT, narrow gastric tube; WS, whole

stomach.
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The difference of dysphagia was significant at 6 months and
vanished during 2 years. However, it reoccurred at 5 years
and remains the only symptom that was significantly worse

in WS group at 10 years follow-up (Tible 3).
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Table 3 Scores of each item and scale on HRQL at 3 weeks, 6 months, 1 year, 2 years, 5 years and 10 years in follow-up

HRQL items and 3 weeks 6 months 1 year 2 years 5 years 10 years
scales NGT WS P NGT WS P NGT WS P NGT WS P NGT WS P NGT WS P
Daily life 47 41 084 27 27 100 14 18 034 19 20 098 22 18 082 20 18 0.80
Role function 41 43 043 21 25 019 12 18 011 18 18 1.00 11 11 100 12 10 1.00
Social function 50 53 043 33 38 021 29 33 029 22 20 068 25 12 080 24 12 070
Leisure activities 70 70 079 53 56 044 34 36 067 22 19 041 19 19 100 17 19 0.80
Family life 4 4 081 2 3 051 2 1047 2 6 014 2 7 010 2 8 0.30
Employment status 56 56 096 51 56 010 41 42 084 34 34 093 27 36 190 28 30 1.10
Physical functon ~ 55 54 0.88 21 28 004 =22 31 003 37 38 071 33 40 08 32 36 087
Trouble sleeping 37 38 083 26 29 019 2 20 098 20 21 071 15 22 090 16 22 070
Pain 47 50 058 21 29 08 12 13 072 11 18 018 11 14 020 9 14 033
Appetite loss 43 48 013 26 34 005 14 18 033 22 29 010 25 29 016 26 28 0.20
Postoperative diet 43 51 012 18 24 004 12 14 054 17 14 041 10 13 027 10 11 040
Food consumption 46 50 020 31 37 008 22 27 016 28 26 081 33 28 065 30 27 050
Weight change 44 47 036 30 34 020 23 27 019 41 41 092 44 48 097 40 47 098
Nausea 23 27 039 7 4 005 4 6 041 6 15 0.04 6 11 009 6 10 0.12
Dysphagia 28 30 044 18 24 002 15 13 048 9 8 0.88 0 9 002 3 9 0.1
Reflux 34 44 003 23 30 004 16 25 003 15 23 025 11 15 096 12 17 054
Diarrhea 9 13 027 6 5 070 10 12 038 24 31 032 1 10 006 14 16 0.76
Constipation 11 10 062 6 7 084 2 4 031 5 8 0.36 5 8 050 5 6 0.33
Dyspnea 3 39 003 8 15 004 12 18 009 15 22 019 14 19 044 14 18 072
Financial problems 27 26 0.87 25 23 054 19 23 022 26 31 035 32 38 042 29 38 050
Nervousness 33 29 021 18 20 053 9 11 043 9 3 013 10 4 033 8 4 065
Anxiety 30 31 080 22 25 021 14 18 024 8 7 0.41 9 7 067 8 7 045
Irritability 28 22 010 16 16 08 5 6 063 15 14 087 14 10 090 12 11 0.80
Concentration 16 12 030 6 8 026 2 4 016 15 19 064 21 16 076 18 15 0.55
Global HRQL 37 38 08 11 13 063 7 11 018 37 31 016 36 35 024 38 31 022

HRQL, health-related quality of life; NGT, narrow gastric tube; WS, whole stomach.

Number of patients presenting good HRQL: changes

over time

Score of the item ‘global HRQL’ >30 was considered
harboring a good HRQL. There are significantly more
patients presenting good HRQL in NGT group in early-
term follow-up (6 months and 1 year after surgery) (P<0.05).
During the following 2-10 years, this number between
groups did not show significant differences (Tuble 4).

© Journal of Thoracic Disease. All rights reserved.

Discussion

Results from this study showed that in contrast with WS
reconstruction, patients with gastric tube reconstruction
suffered less digestive tract complications, had a quicker
recovery and a better HRQL in early-term follow-up
(6 months and 1 year after surgery). This recovery resolved
in both groups during the follow-up of 2 years and since
then, no significant difference on number of patients
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Table 4 Number of patients presenting good health-related quality of life (HRQL) in both groups

Follow-up NGT WS P

6 months 33 25 0.02
1 year 22 16 0.04
2 years 20 19 0.63
5 years 10 9 0.54
10 years 6 5 0.76

The chi-square test is used for this table.

Assessment of dysphagia symptom scale
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Figure 2 Assessment of dysphagia in both groups during 10 years follow-up. Higher scores represent severe dysphagia.

presenting good HRQL was found. HRQL recovers to
a level comparable between groups in most patients who
survive 10 years after esophagectomy for cancer (Tables 3,4).
The difference on HRQL in early-term follow-up may
be explained by the occurrence of major postoperative
complications. In our study, patients in NGT group
presented significantly less reflux than patients in WS
group (7able 2). This is consistent with the result of a
population-based prospective study about 5-year survivors
of esophageal cancer surgery (2), in which the occurrence
of major postoperative complications was proved to be an
independent predictor for poor HRQL. Symptoms like
dyspnea, fatigue, and eating restrictions were clinically and
statistically significantly deteriorated throughout the follow-
up in patients with major postoperative complications
compared with patients without major complications.

© Journal of Thoracic Disease. All rights reserved.

Inflammatory molecules were used as an explanation for the
mechanism (2). Furthermore, our study proved that major
postoperative complications may exert a negative effect on
HRQL but it is ‘temporary’: when the follow-up is ‘long’
enough (10 years), the differences on HRQL will finally
resolve.

Another interesting phenomenon found during 10 years
follow-up is that all of the six patients alive in WS group
complain the problem of dysphagia, while few patients in
NGT group complain of that (Figure 2). This is consistent
with the result of our investigation at 5 years after surgery (13).
One possible explanation is that dysphagia is always related
to malignant process of locoregional or endoluminal tumor
recurrence. Patients under NG'T reconstruction have a
significantly better survival at 10 years after surgery, which
is correlated to their less symptoms of dysphagia. Another
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explanation is related to poor functional emptying of the
WS reconstruction due to the inferior mechanical emptying
compared to a NGT.

The result of our study showed that patients with
esophageal cancer may obtain survival benefits from NGT
reconstruction. This benefit may start early (2 years after
surgery) (12), become steady (5 years after surgery) (13) and
show significance (10 years after surgery). Esophagectomy is
a highly invasive procedure with relatively poor prognosis.
Surgical resection and lymph node dissection remain the
most significant and effective methods in the treatment of
esophageal cancer. Factors influencing long-term survival
had not been attracting great attentions because of poor
survival. Gastric tube may be a better alternative choice
for better HRQL (13), but its influence on survival has
long been controversial. It has been proven that survival
diminished obviously with increasing number of regional
lymph nodes involved (1). Anatomic differences between
gastric tube reconstruction and WS reconstruction are that
the lesser curvature of the stomach and the cardia can be
resected in the gastric tube reconstruction, thus more lymph
nodes and lymphatic networks could be harvested. This
may reduce local recurrence and metastasis, contributing to
the survival benefit.

Conclusions

Because of a significantly better long-term survival
(P=0.027), gastric tube reconstruction may be a better
choice for patients undergoing oncologic esophagectomy.
HRQL recovers to a level comparable in most patients who
survive 10 years after esophagectomy for cancer, although
some digestive tract symptoms, like dysphagia, may last
during the whole postoperative period and represent a poor
prognosis.
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