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Abstract
Background The aim of this study was to compare the long-term quality of life (QoL) in patients after Sweet, Ivor-Lewis, or
Mckeown esophagectomy.
Methods Esophageal cancer patients after Sweet, Ivor-Lewis, or Mckeown esophagectomy from 2010 to 2012 were included.
QoL was assessed according to the European Organization for Research and Treatment of Cancer general questionnaire: QLQ-
C30 and esophagus-specific questionnaire: QLQ-OES18.
Results A total of 126 qualified patients who have been alive for more than 3 years without tumor recurrence were divided into
three groups: the Sweet group (n = 40), Ivor-Lewis group (n = 38), and Mckeown group (n = 48). Among these three groups, the
QLQ-C30 mean scores of global health status, functional and symptom scales, and general QoL were similar. The symptom
scales of QLQ-OSE18 showed that patients who had a Mckeown operation experienced more problem of eating (P = 0.029),
choking when swallowing (P = 0.010) and coughing (P = 0.016), while patients undergoing Sweet operation complained more
symptom of reflux (P = 0.003) and pain (P = 0.000).
Conclusions All three types of esophagectomy provided a generally good long-term QoL. However, patients in Sweet and
Mckeown group tend to suffer from a higher symptomatic burden as compared to Ivor-Lewis approach.
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Introduction

Surgery remains the cornerstone of the multimodality treat-
ment for advanced esophageal cancer.1 Various surgical ap-
proaches for esophageal cancer are currently being used,
which can be divided into two groups: intrathoracic anasto-
mosis group (Ivor-Lewis and Sweet) and cervical anastomosis
group (transhiatal and Mckeown), according to the site of
anastomosis.2 Still, there are no definitive guidelines for
choosing a specific surgical approach for esophageal cancer.3

Ivor-Lewis andMckeown have been gradually accepted as the
standard and route procedure for esophageal cancer, while the
approach of Sweet is debated, mainly for its limited extent of
lymphadenectomy, especially for the dissection of the right
upper mediastinal lymph nodes (RUM-LND). However, our
previous study has investigated the efficiency of Sweet proce-
dure with the RUM-LND resection.4 The result demonstrated
a comparable overall survival between groups of Ivor-Lewis
and Sweet. Hence, Sweet procedure maybe still worthwhile in
modern esophagectomy.5

Quality of life (QoL) plays an essential role postoperative-
ly, which was seen as a prognostic value in patients with
esophageal cancer.6,7 Different types of esophagectomy might
have different impact on patients’ QoL, which include the
functional and symptomatic effects, and these impacts were
correlated with patients’ both short-term and long-term
QoL.8–10 Although the effect of surgical approaches on QoL
in esophageal cancer patients has been studied by several
studies, most studies either have followed their cohorts for
2 years or less or, in case of longer follow-up, usually have
not controlled for wide variations in elapsed time since
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surgery within studied groups.11–14 The aim of this study was
to evaluate the long-term (> 3 years) QoL of patients after
Ivor-Lewis, Sweet, and Mckeown esophagectomy without tu-
mor recurrence using an available cancer-specific question-
naire with tumor-specific module.

Materials and Methods

Patients

FromMay 2010 to May 2012, a total of 432 patients who had
undergone esophagectomy were investigated. This study was
approved by the ethics committee ofWest China Hospital, and
informed consents were obtained from all included patients.
The pathologic stage of esophageal cancer was diagnosed
according to the American Joint Committee on Cancer/
Union for International Cancer Control, 7th edition.15

Inclusion criteria for this study were as follows: (1) patients
were diagnosed with esophageal squamous cell carcinoma;
(2) esophagectomy with subtotal lymphadenectomy was per-
formed via Ivor-Lewis, Mckeown or Sweet approach; (3) gas-
tric conduit was used for esophageal replacement and posteri-
or mediastinal route was used for reconstruction. The exclu-
sion criteria used are as follows: (1) patients who lost to
follow-up; (2) patients who have palliative surgery and R1
or R2 resection; (3) patients who died within 2 years; (4)
patients who have tumor recurrence.

QoL Assessment

The qualified patients’ health-related QoL was assessed ac-
cording to the European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 (version 3.0)16

and (esophagus-specific) QLQ-OES18 developed by
Blazeby.17,18 Structured questionnaires were used to collect
data from patients via face-to-face, telephone, or mail inter-
view. EORTC QLQ-30 is a worldwide and cancer-specific
questionnaire used for evaluating the QoL of patients with
malignant diseases, which incorporates five functional scales
(physical, role, cognitive, emotional, and social), three symp-
tom scales (fatigue, pain, and nausea and vomiting), a global
health status/QoL scale, and a number of single items
assessing additional symptoms commonly reported by cancer
patients (dyspnea, loss of appetite, insomnia, constipation, and
diarrhea) and perceived financial impact of the disease. Each
scale refers to several questions while each single item corre-
sponds to single question, and all items’ responses have been
classified into four levels which represent BNot at all,^ BA
little,^ BQuite a bit,^ and BVery much^ in order corresponding
to 1–4, consequently except for the global health status which
includes 7-point items ranging from Bvery poor^ to
Bexcellent^. The QLQ-OES18 consists of four scales

(dysphagia, eating, reflux, and pain) and six single items:
swallowing saliva, choking when swallowing, dry mouth,
taste problems, coughing, and speech problems, which is
more concerned about eating problems. These items’ re-
sponses have the same categories as EORTC QLQ-C30 with
four levels ranging from BNot at all^ to BVery much.^ All the
responses to the scales or single item are then scored from 0 to
100 according to the EORTC QLQ-C30 scoring manual,16 a
high score for a functional scale represents a high level of
functioning, and a high score for the global health status rep-
resents a high QoL, but a high score for symptom scale rep-
resents a high level of symptomatology.

The calculated results of QoL were compared among dif-
ferent surgical approaches. EORTC QLQ-C30 and QLQ-
OSE18 values of each surgical approach group were also
compared with the available reference healthy population
(RHP) published by Scott19 and Derogar20, respectively.

Statistical Analysis

The clinicopathologic features among different surgical ap-
proach groups were analyzed by the Fisher exact test and
chi-square test. The mean values with standard deviation
(SD) were used to present the data of QoL and the outcomes
of QoL comparison among different groups were achieved by
the analysis of variance (ANOVA). At the same time, when
comparing the mean score of each item to RHP, Student’s t test
was applied. The statistical significance was regarded as the
probability value < 0.05. Statistical analyses were conducted
by IBM® SPSS® Statistics Version 21.0.

Results

A total of 354 esophageal cancer patients were included in the
analyses. Of these, 135 patients (38.1%) were already de-
ceased or suffered recurrences, and 54 patients (15.2%) were
lost to follow-up at the time of analysis (April 2016). Of the
remaining 165 patients, 39 patients refused to respond, and
126 patients were eligible for completing questionnaires and
finally included in our study. The specific study population
selection is exhibited in Fig. 1.

After that, the patients were divided into three groups:
the Sweet group (open left-thoracic esophagectomy with
thoracic anastomosis), 40 patients (31.7%); the Ivor-Lewis
group (abdominal and right-thoracic esophagectomy with
thoracic anastomosis), 38 patients (30.2%); the Mckeown
group (abdominal, right-thoracic and cervical esophagecto-
my with cervical anastomosis.), 48 patients (38.1%). The
clinicopathologic features among the three groups are
shown in Table 1.
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QLQ-C30

In about 3 to 5 years after curative-intent esophagectomy for
esophageal cancer, the three patient groups stratified by surgi-
cal approaches shared virtually comparable mean scores of
global health/QOL, general symptom scales, and function
scales. The comparisons of QLQ-C30 questionnaire among
three groups are shown in Table 2. We also compared the
mean scores of each group with that of the reference healthy
population (RHP) available from EORTC.20,21 The result
showed that social function deficits irrespective of type of
surgical approaches were observed when contrasted to the
RHP (P = 0.040 in the Sweet group, P = 0.001 in the Ivor-
Lewis group, P = 0.049 in the Mckeown group) (Fig. 2).
Role and emotional and cognitive function, however, were
similar with that of the RHP. For general symptom scales, a
higher burden of appetite loss, diarrhea, nausea, and vomiting
was found in each group when compared to RHP, indicating
that the digestive symptoms were the most striking complaint
among these patients.

QLQ-OSE18

From the analysis of variance, the symptom scales of QLQ-
OSE18 showed that patients who had a Mckeown operation
experienced more problem of eating (P = 0.029), choking
when swallowing (P = 0.010), and coughing (P = 0.016),
while patients undergoing the Sweet operation complained

more symptom of reflux (P = 0.003) and pain (P = 0.000)
(Table 3). Then, the comparisons of the mean scores of each
group with that of the RHPwere carried out (Fig. 3). Similarly,
eating problem was observed in every group when contrasted
to RHP (P = 0.001 in the Ivor-Lewis group, P = 0.000 in both
the Sweet group and Mckeown group). More complaints of
reflux (P = 0.000), pain (P = 0.009), and trouble talking (P =
0.036) in the Sweet group, more choking when swallowing
(P = 0.000), swallowing saliva (P = 0.038) and trouble with
taste (P = 0.006) in the Mckeown group, and more choking
when swallowing (P = 0.015) in the Ivor-Lewis were reported
as compared with that of RHP. Of these symptoms, choking
when swallowing was the most striking complaint with the
maximal difference between the mean scores of each group
and that of the RHP, followed by the reflux and eating with
trouble.

Discussion

To date, there is still a significant debate regarding the best
surgical approaches for esophagectomy. In addition to the sur-
vival after operation, long-term QoL represents the other im-
portant issues for patients.8,10 Our study provided further in-
sight into the long-term quality of life in patients with esopha-
geal cancer according to surgical approaches. Outcomes from
the questionnaire of QLQ-C30 showed that neither was there a
significant difference of mean sores in global health status nor

Fig. 1 Flow diagram of the study
population selection
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in general QoL among three groups. Meanwhile, none of the
groups showed any significant difference in global quality of
life, role, and emotional or cognitive function as compared to
RHP. Several reasons may explain the above outcomes. On the
one hand, QoL would drop immediately following operation
because of surgical trauma, which recovers during the

postoperative rehabilitation period. Even the long-term QoL
would get close to that of RHP but never reach to the preoper-
ative level, which was confirmed by Egberts et al.22 On the
other hand, during the recovery period, patients adapt to the
situation of coexisting with esophageal cancer and do not act
out of fear, anger, and unacceptability, which allowed achieving

Table 2 EORTC QLQ-C30 outcomes for the Sweet, Ivor-Lewis, and Mckeown groups

M ± SD P

Sweet Ivor-Lewis Mckeown

Global quality of life 70.54 ± 20.62 72.33 ± 22.86 70.67 ± 21.23 0.174

General symptom scales

Fatigue 27.68 ± 23.23 26.73 ± 26.31 27.72 ± 24.53 0.158

Nausea/vomiting 26.81 ± 16.08 22.32 ± 17.75 21.5 ± 12.39 0.756

Pain 20.26 ± 24.32 12.35 ± 22.28 20.93 ± 21.83 0.072

General symptom items

Dyspnea 23.67 ± 30.29 22.11 ± 28.67 25.68 ± 19.22 0.086

Insomnia 19.37 ± 23.26 16.22 ± 26.66 22.14 ± 18.54 0.135

Appetite loss 21.26 ± 20.35 23.33 ± 19.47 21.39 ± 26.75 0.096

Constipation 13.03 ± 18.36 15.75 ± 15.72 15.23 ± 23.26 0.314

Diarrhea 18.51 ± 13.7 17.35 ± 18.42 23.77 ± 17.72 0.258

Table 1 Patient and tumor characteristics of patients undergoing three types of esophagectomy

Sweet Ivor-Lewis Mckeown P

n = 40 n = 38 n = 48 S vs I S vs M I vs M S vs I vs M a

Sex Male 31 (77.5) 26 (68.4) 36 (75.0) 0.366 0.781 0.499 0.642

Female 9 (22.5) 12 (31.6) 12 (25.0)

Age ≤ 60 21 (52.5) 22 (57.9) 30 (62.5) 0.632 0.344 0.664 0.639

> 60 19 (47.5) 16 (42.1) 18 (37.5)

Technique Open 40 (100.0) 22 (57.9) 32 (66.7) 0.000 0.000 0.183 0.000

MIE 0 (0) 6 (15.8) 2 (4.2)

Hybrid 0 (0) 10 (26.3) 14 (29.2)

Differentiated Well 4 (10.0) 6 (15.8) 12 (25.0) 0.549 0.135 0.171 0.207

Moderate 29 (72.5) 28 (73.7) 26 (54.2)

Poor 7 (17.5) 4 (10.5) 10 (20.8)

Location Upper 4 (10.5) 3 (7.5) 3 (6.25) 0.202 0.721 0.243 0.402

Middle 18 (47.4) 25 (62.5) 25 (52.1)

Lower 16 (42.1) 10 (25.0) 16 (33.3)

GEJ 2 (5.0) 0 (0) 4 (8.3)

TNM stage 0 1 (2.5) 2 (5.3) 6 (12.5) 0.160 0.921 0.450 0.425

I 10 (25) 10 (26.3) 14 (29.2)

II 23 (57.5) 20 (52.6) 18 (37.5)

III 6 (15) 6 (15.8) 10 (20.8)

Adjuvant therapy No 22 (55) 22 (57.9) 20 (41.7) 0.212 0.797 0.135 0.266

Yes 18 (45) 16 (42.1) 28 (58.3)

Dilation* No 38 (95.0) 35 (92.1) 38 (79.2) 0.671 0.031 0.096 0.049

Yes 2 (5.0) 3 (7.9) 10 (20.8)

a S Sweet, I Ivor Lewis, M Mckeown; *treatment for benign anastomotic strictures after esophagectomy)
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a new set of knowledge based on the self-knowledge of each
patient which contributed for an improved overall QoL.7,21,22

For the symptom scales in the QLQ-C30, the result showed
that most patients suffered from almost the same symptoms as
most of researches had ever reported: diarrhea, appetite loss,
nausea and vomiting, and function decrease.7,13,14 While ad-
vances in surgical technique for esophagectomy, the surgical
trauma continues to be appreciably higher than other similarly
complex operations such as pancreatectomy, gastrectomy, and
hepatectomy.23–25 Not surprisingly, the considerably anatom-
ical and physiological changes by this surgery will lead to
long-lasting symptoms.

The EORTC QLQ-OSE18 questionnaire was confirmed as
the only suitable measure in accompany with the QLQ-C30 to
assess QoL of patients with esophageal cancer.13,14,22,26 In our
study, reflux is the most striking complaint in the Sweet group,
while choking when swallowing in the Mckeown group. The
reasons for reflux are the removal of esophagogastric junction,

which destroys its anti-reflux barrier, and the difference in pres-
sure change also contributes to the reflux. In addition, lower
anastomotic location has been demonstrated with higher risk of
reflux.27 The Sweet operation was preferentially performed in
patients with tumor in lower thoracic esophagus in our study,
and its esophagogastric anastomosis usually completed at a
relatively lower level. Hence, the site of anastomosis may play
a non-neglectable role in the striking burden of reflux in the
Sweet group. And longer gastric conduit blood supply, tension
of anastomosis, and the extrinsic compression are also some of
the possible explanations.28,29

Choking when swallowing caused the greatest impact on
patients in the Mckeown group from our studies; however,
there is no difference found in dysphagia among the three
groups. As compared with intrathoracic esophagogastric anas-
tomoses, the cervical esophagogastric anastomoses has been
reported with a relative higher risk of hematoma in the neck
and recurrent laryngeal nerve palsy duo to cervical esophageal

Fig. 2 The difference of EORTC QLQ-C30 mean scores between each surgical approach and reference group

Table 3 EORTC QLQ-OSE18 outcomes for the Sweet, Ivor-Lewis, and Mckeown groups and pairwise contrast

M ± SD P

Sweet Ivor-Lewis Mckeown

Dysphagia 10.56 ± 17.6 2.92 ± 10.23 7.87 ± 16.68 0.089

Eating problems 8.54 ± 9.53 6.14 ± 7.17 11.81 ± 11.64 0.029

Reflux 21.67 ± 21.08 10.53 ± 12.51 11.11 ± 14.31 0.003

Pain 9.99 ± 11.47 4.68 ± 8.42 1.39 ± 3.71 0.000

Trouble swallowing saliva 0.83 ± 5.27 3.51 ± 10.37 9.72 ± 28.32 0.074

Choked when swallowing 8.33 ± 14.62 10.53 ± 15.7 19.44 ± 21.56 0.010

Dry mouth 8.33 ± 16.45 14.03 ± 16.68 9.72 ± 18.14 0.314

Trouble with taste 5 ± 12.05 1.75 ± 7.54 12.5 ± 25.38 0.016

Trouble with coughing 12.5 ± 22.24 7.02 ± 17.6 8.33 ± 17.53 0.414

Trouble talking 7.5 ± 15.99 7.02 ± 13.77 8.33 ± 22.28 0.943
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mobilization30 and a predisposition of benign stricture forma-
tion duo to a high incidence of anastomotic leakage.31 Thus,
the abovementioned potential factors may increase the com-
plaint of choking when swallowing and ultimately worsens
global quality of life. The explaination of the comparable dys-
phagia is that the removal of the cancer-related stenosis in
esophagus contributed to the improvement in dysphagia after
operation and patients complained less about dysphagia and
gradually adapted to the new eating conditions though the
swallowing function was not the same as that before the op-
eration. Egberts et al.22 once prospectively assessed the QoL
of 105 patients who underwent esophagectomy for esophageal
cancer by means of EORTC QLQ-C30 and QLQ-OSE18 and
reported an improvement in dysphagia even 3 months after
discharge from hospital.

Pain after operation is another main complaint. From our
study, the Sweet group showed the highest mean score of pain.
The first probable explanation is the difference of surgical
procedures. Although the Sweet procedure requires only one
incision through left chest, mobilization of the stomach is
done with manual manipulation through the cut-opened hiatus
and diaphragm and a larger incision for thoracotomy is inev-
itable, and the bigger surgical wound contributes to more pain
in patients even 2 years after operation. However, more than
half of patients who accepted the Ivor-Lewis or Mckeown
procedure underwent through thoracoscopy and laparoscopy,
and these minimally invasive surgeries are correlated to less
postoperative pain for patients. Different location of anasto-
mosis was also associated with pain among esophageal cancer
patients. Both Wormald et al.21 and Blazeby et al.10 had re-
ported that scores for pain were significantly higher among the
group of patients with intrathoracic anastomosis compared to
those with cervical anastomosis. The results were also con-
firmed by the observations in a longitudinal study by Egberts
et al.22 who compared the QoL of patients in cervical and
intrathoracic anastomosis groups separately.

Several limitations to this study should be mentioned, such
as its retrospective work with the potential for selection bias.
Another limitation of this study was that we did not evaluate
the postoperative QoL at multiple time points and therefore
cannot comment the dynamic effect of different surgical ap-
proaches. Several studies have demonstrated the benefit in
QoL among esophageal cancer patients who experience min-
imally invasive surgery.32 Thus, the variable surgical tech-
nique among the three groupswould potentially introduce bias
in the comparison of QoL across surgical approaches.
However, the subgroup analysis by stratifying these patients
based on surgical technique was confined, since the high risk
of type II error caused by the relatively small number of pa-
tients receiving MIE and the different types of minimally in-
vasive procedures (total or hybrid).

Conclusion

Our study highlighted that, although the three surgical ap-
proaches (the Ivor-Lewis, Mckeown, or Sweet) shared a com-
parable general health-related QoL for esophageal cancer pa-
tients in about 3 to 5 years after curative-intent esophagecto-
my, a higher burden of digestive disorder were associated with
the Sweet and Mckeown operation. Meanwhile, further stud-
ies on researching the impact of the surgical approaches on
patients’ postoperative QoL are needed.
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