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Abstract The health-related quality of life (HRQL) is
generally accepted as an important parameter for patients
undergoing oncologic surgery. We conducted this
prospective, randomized study to compare the effect of
narrow gastric tube (NGT) reconstruction and whole-s-
tomach (WS) reconstruction on the long-term HRQL in
patients after esophagectomy. One hundred and four pa-
tients undergoing esophagectomy were enrolled in our
study from 2007 to 2008, with 52 in NGT group and 52 in
WS group. A questionnaire with reference to the European
Organization for Research and Treatment of Cancer QLQ-
C30 and QLQ-OES18 was used to assess the HRQL at
3 weeks, 6 months, 1, 2, 3, 4, and 5 years after
esophagectomy. Data collection and follow-up were per-
formed regularly. No significant difference was found be-
tween NGT group and WS group in the patients’ baseline
characteristics. Patients in NGT group had decreased risk
of postoperative reflux esophagitis by comparison with
those in WS group. The 5-year cumulative survival rate
was 42 % (NGT) and 27 % (WS), respectively. Compared
with WS group, a significant increased survival rate
(P = 0.027) was found in NGT group. Additionally, pa-
tients had lower dysphagia scores (better) in NGT group
than those in WS group at 5 years after esophagectomy
(P < 0.05). However, the scores of the other scales did not
show statistical difference at 5-year follow-up. NGT is a
better option for the reconstruction after esophagectomy
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because of decreased risk of postoperative complication,
increased survival rate, and better HRQL, and NGT should
be preferred to be recommended for patients undergoing
esophagectomy.
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Introduction

Esophageal cancer ranks the sixth most common cause of
cancer death worldwide. Even after surgery, the overall
survival is only 42 % at 5 years [1]. The surgical trauma
associated with an esophagectomy for esophageal cancer is
perhaps the greatest among all general thoracic surgical
operations. In such a disease with high incidence of post-
operative complications, survival alone may not be able to
adequately describe the outcome. More attention has been
paid to patients’ health-related quality of life (HRQL).
HRQL is generally accepted as an additional outcome pa-
rameter in patients undergoing oncologic surgery, espe-
cially for patients with a comparatively poor prognosis.
Esophagectomy severely impacts on physical, emotional,
and social health and has highly negative consequences for
the patient’s HRQL [2-5].

The method of narrow gastric tube (NGT) reconstruc-
tion was first proposed by Akiyama in 1972 [6]. It has been
widely applied nowadays and contributes to about 90 % of
all procedures of esophagectomy worldwide [7]. Currently,
both the NGT and whole stomach (WS) are utilized for
esophagectomy. Theoretically, the WS interferes with
physiological structure of the patient which seriously af-
fects the postoperative quality of life. Surgeons have
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performed such operations with NGT gradually owing to
the advantages of quicker recovery, less complications, and
probably better HRQL. There are quite a few studies in the
literature investigating the application of NGT recon-
struction [8, 9]. Because of a small sample size and lack of
randomized comparison, results of these studies require
further investigation. Our previous study compared the
methods of NGT and WS reconstruction after esophagec-
tomy and concluded that patients with NGT reconstruction
have lower rate of complications, quicker recovery, and
better HRQL. However, the follow-up was short and the
long-term result still remains unclear. The present study is
to compare the effect of NGT and WS reconstruction on
survival rate and HRQL at 5 years after esophagectomy.

Patients and methods
Patient enrollment

Participants in this study included 104 of 112 patients, 81
men and 23 women (median age 60.09 years; age range
44-74 years) who underwent surgery for esophageal cancer
at the Department of Thoracic Surgery, the First Affiliated
Hospital of Chongging Medical University (Chongqing,
China), between 2007 and 2008. The patients were
evaluated by esophagography, esophagoscopy, bron-
choscopy, computed tomography (CT), and positron emis-
sion tomography (PET). Patients with tumors infiltrating
into adjacent organs or with distant metastases were ex-
cluded from this study. Patients who received either pre-
operative radiotherapy or chemotherapy before operations
were also excluded. All patients were randomized into two
groups by opaque envelop method: a narrow gastric tube
reconstruction, NGT group (n = 52), and a whole-stomach
reconstruction, WS group (n = 52). The demographic in-
formation of the two groups is listed in Table 1.

Surgery

All operations followed the principles of radical resection
of esophagus. The lesser curvature of the stomach was
resected, and gastric tube was reconstructed from the distal
aspect of the lesser curvature by applying linear staplers.
Gastric conduit (3—4 cm in diameter) was constructed
based on the preservation of gastroepiploic vessels of the
greater curvature of the stomach. For patients with tumor
located in the upper one-third of the esophagus, the tubular
stomach was pulled upward to the left cervical part through
the posterior mediastinal route and hand-sewn two-layer
anastomosis was performed. For patients with tumor lo-
cated in the lower two-thirds of the esophagus, a stapled
intrathoracic anastomosis was performed. For patients in
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WS group, whole stomach was used. The dissection and
handling of the stomach and esophagus were consistent
with that of the NGT group. A pyloroplasty was done
routinely. The postoperative chemotherapy with docetaxel
and cisplatin was provided to all patients.

HRQL assessment

A questionnaire with reference to the EORTC QLQ-C30 and
the QLQ-OES 18 was designed, and participants were required
to complete the questionnaire at regular intervals after surgery
(3 weeks, 6 months, 1, 2, 3, 4, and 5 years). The EORTC
QLQ-C30 core questionnaire incorporates five functional
scales, a global health scale, and three symptom scales, each
containing between two and five items [9]. The revised scales
of the QLQ-OES18 were correlated with scales in the QLQ-
C30 to examine the relationship between the disease-specific
symptoms and generic aspects of QOL. All scale and item
scores are linearly transformed such that scales range from 0 to
100. In the functional scales, a high score is equivalent to
better function, whereas in the symptom scales and single
items, a high score means more symptoms.

Statistical analyses

The statistical software program SPSS was used for all
statistical analyses. Nominal data were calculated with the
Chi-square test. Tests of differences between groups were
performed using unpaired ¢ tests. A P value of <0.05 was
regarded as statistically significant.

Results
Baseline characteristics

One hundred and four patients (81 males and 23 females)
were included, and 103 were followed until death or the
end of the study period. The follow-up rate was 99 %. The
average age was 60.09 + 6.78 years. There were no dif-
ferences in patient and cancer characteristics between the
two groups [10].

Postoperative complications and hospital mortality

Postoperative reflux esophagitis were significantly more
frequent in WS group (n = 3, 5.8 %) than in NGT group
(n =11, 21.2 %) (P = 0.04). For other items, differences
were not significant (P > 0.05) (Table 2). All patients in
NGT group recovered with no operative death. In WS
group, one patient died of ulcerative hemorrhage and an-
other died of pneumonia. There was no local recurrence of
tumor in both groups.



Med Oncol (2015) 32:122

Page 3 of 7 122

Table 1 Baseline characteristic
of the patients between the two

groups

Table 2 Postoperative
complications

Overall survival

During the follow-up period of 5 years, 70 of the 104 pa-
tients died (33 in NGT group and 37 in WS group). The
overall survival at 5 years was 36 %. The 5-year survival
of patients in the NGT group was 42 % and of patients in
the WS group was 27 % (P = 0.027) (Fig. 1). Patients in
NGT group achieved a significantly better 5-year survival.

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
Tumor site* 0.07
Upper third 2 3 5
Middle third 20 30 53
Lower third 22 18 37
Cardia 6 3 9
Histopathology 0.67
Squamous 42 42 84
Adenocarcinoma 6 8 14
Adenosquamous carcinoma 1 0 1
Small cell carcinoma 0 1 1
Interstitialoma 2 0 2
Carcinosarcoma 1 1 2
TNM pathologic stage 0.99
0 0 1 1
| 3 4 7
Ila 31 29 60
Ib 8 8 16
I 10 10 20
Postoperative complications (%) NGT WS Total P value
Anastomotic leakage 4 (7.7) 4 (7.0) 8 (7.3) 0.92
Pneumonia 7 (13.5) 9 (15.8) 16 (14.7) 0.7
Wound infection 2 (3.8) 3(5.3) 5 (4.6) 0.71
Anastomotic stricture 9 (17.3) 8 (14.0) 17 (15.6) 0.67
Delayed gastric emptying 3(5.8) 3(5.3) 6 (5.5) 0.93
Reflux 3 (5.8) 11 (19.3) 14 (12.8) 0.03*
Thoracic stomach syndrome 0 3(5.3) 3(2.8) -

* P < 0.05 indicates a significant level

HRQL investigation

Questionnaires were sent to patients at 3 weeks, 6 months,
1,2, 3,4, and 5 years after surgery. Patients in NGT group
had significantly less reflux than those in WS group at
3 weeks, 6 months, and 1 year. However, this difference
fades out during the observation period of 4 and 5 years.
For the nausea, difference was not significant at 3 weeks,
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Fig. 1 Cumulative survival of patients at S5-year follow-up after
esophagectomy

2 Assessment of dysphagia symptom scale
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Fig. 2 Assessment of dysphagia symptom scale during follow-up.
Higher scores mean more severe symptoms of dysphagia

6 months, 1, and 5 years, with exception at 2, 3, and
4 years. For the dysphagia, difference was significant at
6 months; this difference resolved during the observation
period of 2—4 years but reoccurred at 5 years (P = 0.02)
(Fig. 2). All the 25 items are listed in Table 3.

Discussion
Despite its association with a significant risk of morbidity,

esophagectomy is the only established curative treatment
option for esophageal cancer. Currently, 5-year survival
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after esophagectomy for cancer is 30-45 % [11]. More
than half of the operated patients will develop functional
disorders after surgery [12], generally reflux, dysphagia,
and intrathoracic stomach syndrome. These problems play
an important role in the recovery after surgery, identified as
a negative factor for long-term survival and quality of life
[13, 14].

The procedure of isoperistaltic narrow gastric tube re-
construction was proposed by Akiyama in 1972 [6] and is
nowadays routinely applied by 90 % of European, 80 % of
Asian, and 79 % of North American surgeons [7]. The
following are advantages of tubular stomach we analyzed:
(1) After tubulization, the stomach is usually long enough
(30-35 cm) to be pulled up to the neck, which can decrease
the tension in the site of anastomosis [15]. (2) The acid
secretion is suppressed because of the truncal vagotomy
and degradation of gastric mucosal blood supply [16]. (3)
Gastric tube is laid in posterior mediastinum. There is no
room for expansion so that the interference with the heart
and lung is less. (4) The diameter of gastric tube and
esophagus is similar. It is equivalent to the normal
physiological channel and can decrease the thoracic gastric
retention [17]. A recent meta-analysis reviewed most of the
available studies on gastric function after esophagectomy
in the literature and concluded that the gastric tube re-
construction compared with whole stomach is more pre-
ferred because of less reflux, delayed gastric emptying,
intrathoracic stomach syndrome, and better quality of life
[18].

However, there were no studies in the literature com-
paring methods of reconstruction with regard to survival,
which is another important indicator for patients undergo-
ing oncologic surgery. Previously, studies [10, 19] have
paid attention to this point but failed to reveal any sig-
nificant difference on survival between groups at 1 and
2 years of follow-up. As the follow-up goes by, we proved
for the first time in the literature that narrow gastric tube is
superior to whole-stomach reconstruction after oncologic
esophagectomy in view of better survival (P = 0.027) at
5-year follow-up. The following are reasons we inferred:
(1) Survival diminished markedly with increasing number
of regional lymph nodes positive for cancer [1]. Tubu-
lization of the stomach makes it easier to skeletonize the
lesser curvature for lymph node clearance. (2) There are
more patients with cancer located in lower third and cardia
in NGT group (28 vs. 21, Table 1). It is reported that
survival improves as the tumor location moves distally in
the esophagus [1]. (3) The application of immunohisto-
chemical staining has markedly improved the sensitivity of
micrometastatic disease than the routine hematoxylin and
eosin staining alone [20]. The clinical significance of mi-
crometastases in patients with esophageal cancer has been
proved. Narrow gastric tube allows a wider resection of the
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stomach, and more RO resection without micrometastases
could be expected. Survival is reported to decrease with the
resection margin status, particularly from RO to either R1
or R2 [1].

Results of HRQL questionnaire showed that patients
with NGT reconstruction presented significantly less
symptom of dysphagia. This is a coincidence with the
previous study [21], which explained that the persistent
digestive tract symptoms may severely impact the post-
operative  HRQL. Dysphagia is the most often-cited
symptom associated with an anastomotic stricture. The
recurrence of dysphagia defeats one of the main aims of
surgery: to restore normal swallow function to improve the
patient’s quality of life. Interestingly, difference of dys-
phagia occurred only twice during the follow-up period:
6 months and 5 years after surgery. We speculated that it
indicates the two different mechanisms of stricture: a be-
nign stricture related to reflux, ischemia, or inflammation
(6 months after surgery) [22] and a malignant stricture of
endoluminal or locoregional tumor recurrence (5 years
after surgery) [23]. After tubulization, the tension in the
site of anastomosis decreased, which can enhance the
vascularization in the site of anastomosis and facilitate the
healing process [24]. Acid secretion is also suppressed
because of the truncal vagotomy and degradation of gastric
mucosal blood supply. The symptom of reflux is therefore
significantly less severe at 3 weeks, 6 months, and 1 year
in NGT group (Table 3). This contributes to less benign
stricture in NGT group early after surgery (6 months after
surgery). As years go by, problems related to functional
disorders do not significantly impair long-term quality of
life, which is mainly influenced by tumor recurrence.
Dysphagia related to malignant process of endoluminal or
locoregional tumor recurrence becomes patients’ primary
complaint. Patients in NGT group have a significantly
better survival at 5 years after surgery, which is correlated
with their less severe symptoms of dysphagia.

In conclusion, this prospective randomized study indi-
cates that NGT may be a better alternative choice for the
reconstruction after esophagectomy in view of decreased
risk of postoperative complication, increased survival rate,
and better HRQL. This surgical technique merits wider
application and greater refinement.
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