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Abstract

AIM: To evaluate quality of life (QOL) following Ivor
Lewis, left transthoracic, and combined thoracoscopic/
laparoscopic esophagectomy in patients with esopha-
geal cancer.

METHODS: Ninety patients with esophageal cancer
were assigned to Ivor Lewis (7 = 30), combined thora-
coscopic/laparoscopic (7 = 30), and left transthoracic
(n = 30) esophagectomy groups. The QOL-core 30
questionnaire and the supplemental QOL-esophageal
module 18 questionnaire for patients with esophageal
cancer, both developed by the European Organization
for Research and Treatment of Cancer, were used to
evaluate patients’ QOL from 1 wk before to 24 wk after

surgery.

RESULTS: A total of 324 questionnaires were collect-
ed from 90 patients; 36 postoperative questionnaires
were not completed because patients could not be
contacted for follow-up visits. QOL declined markedly
in all patients at 1 wk postoperatively: preoperative
and 1-wk postoperative global QOL scores in the Ivor
Lewis, combined thoracoscopic/laparoscopic, and left
transthoracic groups were 80.8 + 9.3 vs 32.0 £ 16.1 (P
< 0.001), 81.1 £ 9.0 vs 53.3 + 11.5 (P < 0.001), and
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83.6 £ 11.2 vs 46.4 £ 11.3 (P < 0.001), respectively.
Thereafter, QOL recovered gradually in all patients.
Patients who underwent Ivor Lewis esophagectomy
showed the most pronounced decline in QOL; global
scores were lower in this group than in the combined
thoracoscopic/laparoscopic (P < 0.001) and left trans-
thoracic (P < 0.001) groups at 1 wk postoperatively
and was not restored to the preoperative level at 24 wk
postoperatively. QOL declined least in patients under-
going combined thoracoscopic/laparoscopic esopha-
gectomy, and most indices had recovered to preopera-
tive levels at 24 wk postoperatively. In the Ivor Lewis
and combined thoracoscopic/laparoscopic groups, pain
and physical function scores were 78.9 = 18.5 vs 57.8
+ 19.9 (P < 0.001) and 59.3 + 16.1 vs 70.2 + 19.2 (P
= 0.02), respectively, at 1 wk postoperatively and 26.1
+ 28.6 15 9.5 £ 15.6 (P = 0.007) and 88.4 £ 10.5 vs
95.8 + 7.3 (P = 0.003), respectively, at 24 wk postop-
eratively. Scores in the left transthoracic esophagecto-
my group fell between those of the other two groups.

CONCLUSION: Compared with Ivor Lewis and left
transthoracic esophagectomies, combined thoraco-
scopic/laparoscopic esophagectomy enables higher
postoperative QOL, making it a preferable surgical ap-
proach for esophageal cancer.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

China has the highest incidence (13/0.1 million) of
esophageal cancer worldwide. Surgery is often the main
treatment modality for patients with resectable esopha-
geal cancer because it is potentially curative in up to 40%
of cases'"”. However, conventional radical surgeries
incur a large amount of trauma and result in poor post-
operative quality of life (QOL)*". Recently developed
minimally invasive surgical treatments for esophageal
cancet, such as laparoscopic surgery, may improve pa-
tients’ postoperative QOL. We compared postoperative
QOL in patients with esophageal cancer who underwent
combined thoracoscopic/laparoscopic esophagectomy,
conventional Ivor Lewis esophagectomy, or single-
incision esophagectomy through the left thorax in our
hospital in 2010.

MATERIALS AND METHODS

Participants wete selected from a group of 90 patients (62
male, 28 female; aged 46-81 years) treated by the same
surgical team under the direction of Jinshi Liu to avoid
bias. Inclusion criteria were: patients with resectable
esophageal cancer who underwent surgical resection in
out hospital between January and December 2010. The
postoperative pathological diagnosis was squamous cell
carcinoma in all patients. Patients with diabetes mellitus,
hypertension, or psychiatric disorders were excluded
from the study sample. No participant had received
radiotherapy or chemotherapy before surgery, and no
tumor showed significant invasion or distant metastasis.

This clinical trial was registered on the Chinese Clini-
cal Trial Registry website (No. ChiCTR-TRC-12001861).
The study was approved by the Ethics Committee of
our hospital.

The patients were prospectively assigned to one
of three surgical treatment groups of 30 patients each
based on their order of presentation: Ivor Lewis esopha-
gectomy, combined thoracoscopic/laparoscopic esopha-
gectomy, or left transthoracic esophagectomy (Table 1).
We performed bilateral cervical lymphadenectomy in
patients with middle thoracic cancer in the Ivor Lewis
and combined thoracoscopic/lapatoscopic esophagec-
tomy groups because of the survival benefits associated
with this procedure!™. Cervical lymphadenectomy could
not be performed in patients undergoing left transtho-
racic esophagectomy. During the execution of the study,
two surgeries had to be converted to open operations
because the huge tumor compressed the left principal
bronchus, and another case was converted because of
extensive pleural adhesion. To avoid bias, we excluded
these three patients from the study sample and recruited
additional participants to maintain a sample size of 30
patients per group.

Surgery
Combined thoracoscopic/laparoscopic esophagec-
tomy: General anesthesia was administered to each
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patient with a double lumen tube. The patient was then
placed in the left recumbent position, and a thoraco-
scope camera port was placed at the midaxillary line of
the 7th intercostal space. The camera was inserted, and
the location of the work port was adjusted under its
guidance. In general, the posterior 7th intercostal axillary
line and 5th intercostal infrascapular line were selected as
main work ports, and the anterior 4th intercostal axillary
line as a secondary work port. The intrathoracic esopha-
gus was mobilized while taking care not to damage the
bilateral recurrent laryngeal nerve and trachea, and the
intrathoracic lymph node was dissected. The patient
was then placed in a supine position and the stomach
was mobilized under camera guidance. The main work
port was generally located 1 cm below the costal arch at
the midclavicular line on the right abdominal wall, and
the secondary work port was located 40% along a line
extending from the navel to the main work port. On the
left side, the port was located 1 cm below the left costal
arch at the anterior axillary line. After mobilization of
the stomach and dissection of the celiac lymph node,
a approximately 5-cm-long incision was made in the
abdominal wall, the cardia and proximal stomach were
lifted manually, and a linear cutter was used to construct
a gastric tube. The gastric tube was then returned to the
abdomen. Finally, anastomosis was performed at the
left cervix with a stapler. If indicated, a bilateral cervical
lymphadenectomy was performed.

Left transthoracic esophagectomy: Anesthesia was the
same as for combined thoracoscopic/laparoscopic esoph-
agectomy. The patient was placed in the right lateral posi-
tion and the chest was entered at the 6th or 7th intercostal
space according to the disease focus. The diaphragm was
opened, the stomach was isolated, and a gastric tube was
made. The intrathoracic esophagus was mobilized and
local lymph nodes were cleared. Anastomosis was per-
formed above or below the costal arch with a stapler.

Ivor Lewis esophagectomy: Anesthesia was the same as
for combined thoracoscopic/laparoscopic esophagectomy.
The patient was placed in a supine position and the abdo-
men was opened. The stomach was mobilized, a gastric
tube was made, the celiac lymph node was dissected, and
the abdomen was closed. The patient was then placed in a
left recumbent position and the chest was entered through
the 5th intercostal space. The intrathoracic esophagus was
mobilized and local lymph nodes were dissected. Finally,
anastomosis was performed at the cupula pleurae or left
neck, according to the disease focus. The superior margin
of the cancer was located endoscopically. Patients under-
went neck anastomosis if the distance between the incisor
and the superior margin of cancer was less than 25 cm,
and otherwise underwent intrathoracic anastomosis. A bi-
lateral cervical lymphadenectomy was performed in cases
of left cervix anastomosis.

The posterior mediastinal route was used in all pa-
tients. All patients received thoracic epidural analgesia
for 3 d postoperatively.
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Esophagectomy type

Left Ivor Lewis  Combined
transthoracic thoracoscopic/
laparoscopic

Clinical data
Patients (1) 30 30 30
Sex

Male 20 19 21

Female 10 11 9
Mean age (yr) 626+84 584+104 66.2+9.8
Average tumor length (cm) 42 5.6 41
Intrathoracic anastomoses (1) 30 22 0
Left cervical anastomoses (11) 0 8 30
Clinical staging

I 3 2 0

I 11 9 13

il 16 19 17

v 0 0 0
Intra- and postoperative variables

Operation time (min) 143+£23 287 +49 306 + 67

Blood loss (mL) 210+97  245+46 276 + 89
Postoperative complications (1)

Anastomotic fistula 0 1 3

Chylothorax 0 1 0

Incision infection 0 1 0

Evaluation of quality of life

QOL was evaluated in all patients using the quality of
life-core 30 questionnaire (QLQ-C30; ver. 3.0, in Chi-
nese) and the supplemental quality of life-esophageal
module 18 questionnaire (QLQ-ES18, in Chinese) for
patients with esophageal cancer, both of which were de-
veloped by the European Organization for Research and
Treatment of cancer (EORTC)™"". For this evaluation,
each patient was visited in person during hospitaliza-
tion 1 wk before and 1 wk after surgery, and contacted
by telephone at 12 and 24 wk postoperatively. Patients
completed the self-administered questionnaires, with the
assistance of their physicians and/or relatives in cases of
reading or writing difficulty. These assistants explained
questions to the patients and recorded responses. Be-
cause the patients fasted during the first postoperative
week, food intake was not evaluated.

The QLQ-C30 (including the Chinese version) has
been used in QOL studies of patients with all kinds of
cancer, and has shown good reliability and validity"""”.
This questionnaire includes a total of 30 items in five
functional scales (physical, role, emotional, cognitive, and
social), three general symptom scales (fatigue, nausea
and vomiting, and pain), one global QOL scale, and six
single-item measures of general symptoms or problems
(dyspnea, insomnia, appetite loss, constipation, diarrhea,
and financial difficulties). Responses to each item are
structured on a four-point scale: “not at all” (scored as
1), “a little” (scored as 2), “quite a bit” (scored as 3), and
“very much” (scored as 4). The global QOL scale ranges
from “very poor” (scored as 1) to “excellent” (scored
as 7). Higher functional and comprehensive QOL index
scores indicate better functions and QOL, whereas high-
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er symptomatic index scores indicate worse symptoms
and lower QOL".

The QLQ-ES18 is a QLQ-C30 supplement that is
applied specifically to patients with esophageal cancer.
This questionnaire contains a total of 18 items assess-
ing symptoms such as dysphagia, reflux, and coughing
when swallowing. Responses to each item are structured
on the same four-point scale used in the core question-
naire!"”. Blazeby ef al"" demonstrated that the QLQ-
ES18 had good psychometric and clinical validity, and
recommended its use in combination with the core
questionnaire, the QLQ-C30, to assess QOL in patients
with esophageal cancer. Numerous studies have shown
that the combined use of the QLQ-C30 and QLQ-ES18
(including Chinese versions) reflects QOL objectively in
patients with esophageal cancer 7,

Statistical analysis

Each questionnaire item score was converted linearly to
a scale of 1-100 according to the EORTC scoring man-
ual"™*'"™ and means and standard deviations were then
calculated. Data were processed using the SPSS software
(ver. 13.0; SPSS Inc., Chicago, 1L, United States) and
QOL indices were compared among groups using the
independent-samples 7 test. General patient information
was compared among groups using the Zz test. P < 0.05
was considered statistically significant.

RESULTS

The three groups showed no significant difference in
age, sex, average tumor length, or clinical stage.

The mean operation time for left transthoracic
esophagectomy (143 * 23 min) was shorter than those
for combined thoracoscopic/laparoscopic esophagec-
tomy (306 £ 67 min; P < 0.01) and Ivor Lewis esopha-
gectomy (287 £ 49 min; P < 0.01). The amount of
blood loss did not differ among the three groups. One
case of anastomotic leakage, one incision infection, and
one chylothorax occurred postoperatively in the Ivor
Lewis group. In the combined thoracoscopic/laparo-
scopic esophagectomy group, three cases of anastomotic
leakage occurred postoperatively. No complication was
found in the left transthoracic esophagectomy group
(Table 1). The incidence of postoperative complications
did not differ among groups, and all patients recovered
completely after surgery. All patients were alive at 24 wk
after surgery. No cancer recurrence or metastasis was
found in any patient during the 24-wk follow-up period.

In total, 324 questionnaires were collected from 90
patients; 36 postoperative questionnaires were not com-
pleted because the patients could not be contacted for
follow-up visits. No significant difference in QOL indi-
ces was found among the three groups at 1 wk before
surgery. Compared with preoperative scores, the QOL
of all patients had declined significantly at 1 wk after
surgery (Figures 1 and 2). Preoperative and 1-wk post-
operative global QOL scores in the Ivor Lewis, com-
bined thoracoscopic/laparoscopic, and left transthoracic
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Figure 1 Quality of life, as determined by quality of life-core 30 questionnaire scores at 1 wk before and 1, 12 and 24 wk after surgery, in patients with
esophageal cancer undergoing one of three esophagectomy procedures. A: Global scores; B: Physical function; C: Social function; D: Role function; E: Emo-
tional function; F: Weakness; G: Pain. QOL: Quality of life.
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before and 1, 12 and 24 wk after surgery, in patients with esophageal cancer undergoing one of three esophagectomy procedures. A: Dysphagia; B: Reflux.

showing the greatest declines (Figure 1B-E). The majoz-
ity of symptomatic index scores, such as pain and weak-
ness, increased (Figure 1F and G). QOL declined most
in the Ivor Lewis group, which showed significantly
lower physical and emotional function and significantly
higher pain index scores compared with the combined
thoracoscopic/lapatoscopic esophagectomy group (all
P < 0.05; Figure 1B, E and G). The degree of QOL de-
cline in the left transthoracic esophagectomy group fell
between those of the other two groups (Figures 1 and 2).

After surgery, QOL improved gradually in all three
groups. All QOL indices were partially restored at 12
wk after surgery. Most functional indices approached
preoperative levels in the combined thoracoscopic/lapa-
roscopic esophagectomy group, but QOL status was not
restored to preoperative levels in the left transthoracic
esophagectomy and Ivor Lewis groups; the Ivor Lewis
group showed the worst QOL status. Global QOL
scotres were higher in the combined thoracoscopic/
laparoscopic group than in the other two groups at 1,
12 and 24 wk postoperatively (all P < 0.05; Figure 1A).
Global QOL scores were higher in the left transthoracic
group than in the Ivor Lewis group at 1 and 12 wk post-
operatively (both P < 0.05), but showed no significant
difference at 24 wk after surgery (P = 0.053). At 24 wk
postoperatively, the incidence rates of pain in the com-
bined thoracoscopic/laparoscopic esophagectomy, Ivor
Lewis, and left transthoracic esophagectomy groups
were 33.3%, 66.7% and 50%, respectively. All symptoms
of dysphagia were alleviated in all groups (Figure 2).

Postoperative reflux occurred frequently after esoph-
agectomy, and reflux scores showed no significant differ-
ence among groups during the 24-wk follow-up period.
At 24 wk postoperatively, 66.7% of patients in the com-
bined thoracoscopic/laparoscopic esophagectomy group
complained of varying degrees of reflux, and rates were
similar in the other two groups (Figure 2B).
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DISCUSSION

The World Health Organization defined QOL as “an
individual’s perceptions of their position in life, in the
context of the culture and value systems in which they
live, and in relation to their goals, exceptions, stan-
dards and concerns”. In the treatment of patients
with esophageal cancer, more attention is usually given
to the operation and postoperative survival rate than
to QOL, even during long-term follow-up. However,
patients often have many complaints about uncomfort-
able symptoms during this period; symptoms affecting
postoperative QOL thus require further investigation
and appropriate treatment. Today, within the context of
the bio-psychosocial medical model, postoperative QOL
should be included in the evaluation of treatment ef-
fectiveness. Unfortunately, not enough has been done in
this respect. Thus, for patients with malignant neoplasms
such as esophageal cancer, the improvement of QOL is
especially important in the absence of a breakthrough in
long-term survival rate improvement.

The surgical treatment of esophageal cancer has
been a focus of modern medicine for more than 100
years. Given the deep location of the esophagus and the
proximity of the intrathoracic esophagus to the heart,
lungs, and other vital organs, esophagus substitutes are
needed to restore the alimentary tract after the excision
of the primary focus, and some doctors have advocated
the “three-field esophagectomy” approach™, such pro-
cedures are complex, difficult, and lengthy. Conventional
open esophagectomy through the left thorax, a left
thoracoabdominal incision or Ivor Lewis esophagec-
tomy through the right thorax require the excision of
the ribs and the use of a rib spreader, tearing part of
the latissimus dorsi muscle or even severing the serratus
anterior muscle. Thus, such surgery can result in major
lesions that may not recover well after surgery and affect
postoperative QOL. In this study, patients undergoing
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left transthoracic or Ivor Lewis esophagectomy showed
significant postoperative declines in QOL, and several
index scores (i.e., physical, social, and emotional function
indices; pain scores) had not recovered well at 24 wk
postoperatively. However, patients undergoing left trans-
thoracic esophagectomy showed better postoperative
QOL than patients in the Ivor Lewis group, especially
with respect to physical function index scores. This re-
sult was likely because left transthoracic esophagectomy
produces fewer lesions than the Ivor Lewis procedure,
the patient’s position does not need to be changed dut-
ing the operation, operation times are shorter, and the
clearance is of smaller scope; left transthoracic esopha-
gectomy thus inflicts less bodily harm, which benefits
the restoration of postoperative QOL.

In the past 10 years, the updating of the theory of
cancer therapy and improvements in technology and
equipment, especially the introduction of new endo-
scopic imaging systems, have provided advantages for
esophagectomy and lymphadenectomy such as the
ability to perform these procedures under endoscopic
guidance. With the accumulation of abundant experi-
ence in minimally invasive surgery for esophageal cancer,
surgeons’ skills, and thereby the clinical effects of these
procedures, have irnprovedmzﬂ. Wang ez al*? compared
short-term QOL in patients with esophageal cancer after
subtotal esophagectomy via video-assisted thoracoscopic
surgery or open surgery. They mobilized the stomach
with dissection of the celiac lymph node by laparoscopy
or laparotomy. However, QOL has not been compared
previously in patients with esophageal cancer undergo-
ing combined thoracoscopic/laparoscopic, Ivor Lewis,
or left thorax esophagectomy.

Since 2010, when our hospital began to perform
combined thoracoscopic/laparoscopic esophagectomy,
we have performed this procedure in 50 patients with
satisfying results. In this study, we found a smaller de-
cline in postoperative QOL and a more rapid recovery in
patients undergoing this procedure than in patients un-
dergoing open esophagectomy, as indicated by symptom-
atic index and postoperative pain and weakness scores.
Chronic pain complaints after thoracic surgery are clini-
cally termed post-thoracotomy pain syndrome (PTPS).
As an important QOL index, PTPS is a very common
symptom that severely affects patients’ satisfaction with
life. PTPS represents a significant clinical problem in
25%-60% of patients, and intercostal nerve injury seems
to be the most important pathogenic factor””. Because
of the smaller thoracic wall cut, patients in our cohort
expetienced less pain after combined thoracoscopic/lap-
aroscopic esophagectomy compared with open surgery.
Because combined thoracoscopic/laparoscopic esopha-
gectomy does not requite the severing of the latissimus
dorsi and serratus anterior muscles, most physical func-
tion index scores were restored to preoperative levels at
24 wk after surgery. The recovery of role, emotional, and
social functions were also better in these patients than
in the other two groups. Many patients scored lower in
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social and role functions due to postoperative surgical
scars; thus, the smaller scars that remain after combined
thoracoscopic/laparoscopic esophagectomy may help to
restore patients’ self-confidence, explaining why patients
in this group scored higher than other groups on these
two function indices.

A high incidence of postoperative reflux was ob-
served in all of our patients during the 24-wk follow-
up period; this might attributed to the elimination of
the gastroesophageal sphincter mechanism preventing
reflux, the persistence of gastric acid secretion, and the
deterioration of esophageal clearance mechanisms™*.
In addition, gastric content may readily flow backward
into the esophagus in the thoracic cavity due to negative
pressureml, Although several anastomotic techniques
have been used to construct a new antireflux barrier af-
B34 postoperative
reflux after esophagectomy is a problem that warrants
further attention and study.

Endoscopic esophagectomy has incomparable advan-

ter esophagogastric junction resection

tages given its minimally invasive nature in comparison
with conventional surgery, but it also has some short-
comings. The procedure is less intuitive than an open
operation, and thus has higher technical requirements for
the operator. In cases of a huge tumor, obvious leftward
displacement of the thoracic esophagus, or extensive
pleural adhesion, endoscopic esophagectomy is very dif-
ficult to perform. As reported above, three cases in our
series had to be converted to open operations for these
reasons. However, with the continuous development
of endoscopic equipment and improvement of surgical
techniques, higher success rates of endoscopic esopha-
gectomy atre expected.

The currently leading viewpoint guiding the treat-
ment of esophageal cancer is that the prognosis of this
systemic disease depends mainly on biological activi-
ties and pathologic stage, whereas surgical treatment
provides only local therapy. Thus, current surgical tech-
niques of all types, including access through the left or
right thorax and the use of one to three incisions, have
little impact on patients’ long-term survival™", Thus, if
indications are precisely defined, appropriate cases atre
selected, and endoscopically guided operation skills are
perfect, minimally invasive surgery should achieve long-
term survival rates similar to those of open surgery” ",
Lazzarino ef al” compared patients’ survival status after
minimally invasive or open esophagectomies performed
in England between 1996 and 2007, and found better
1-year survival rates in patients undergoing minimally
invasive procedures. On the basis of those findings, we
performed minimally invasive surgery whenever possible
for patients with esophageal cancer to improve their
postoperative QOL. If camera-guided surgery is not
available, an appropriate open surgical technique should
be chosen according to the disease focus. For patients
with distal esophageal cancer lacking evident mediastinal
lymph node metastasis, we found that single-incision left
transthoracic esophagectomy was much easier and pro-

September 28, 2012 | Volume 18 | Issue 36 |



Zeng J et al. Quality of life following esophagectomy

duced fewer lesions. When the focal location is high or
subcarinal lymph nodes or bilateral recurrent laryngeal
nerves need to be cleared, the more thorough Ivor Lewis
technique should be chosen.

This study had some limitations. The assignment of
patients to the three groups was not strictly random-
ized, but was based on patients’ order of presentation.
Furthermore, endoscopic esophagectomy was a new
operation carried out in our hospital during the study
period, and surgical proficiency increased gradually.
These factors may have introduced biases in the analysis.
The 24-wk follow-up period was also relatively short and
the sample size was small, preventing the comparison of
long-term curative effects for these different esophageal
cancer treatments. To evaluate long-term effects and
survival rates, larger samples and further observation are
needed.

COMMENTS

Background

Conventional radical operations for esophageal cancer incur a large amount of
trauma and result in poor postoperative quality of life (QOL). The improvement
of postoperative QOL in patients with esophageal cancer is particularly impor-
tant in the absence of a breakthrough in long-term survival rate improvement.

Research frontiers

Recently developed minimally invasive surgical treatments for esophageal can-
cer, such as laparoscopic surgery, may improve postoperative QOL in patients
with esophageal cancer.

Innovations and breakthroughs

In the past 10 years, the updating of the theory of cancer therapy and im-
provements in technology and equipment, especially the introduction of new
endoscopic imaging systems, have provided advantages for esophagectomy
and lymphadenectomy such as the ability to perform these procedures under
endoscopic guidance. The authors compared postoperative QOL in patients
after endoscopically guided esophagectomy or one of two other conventional
open surgeries.

Applications

Compared with Ivor Lewis and left transthoracic esophagectomies, the study
results suggested that combined thoracoscopic/laparoscopic esophagectomy
resulted in higher postoperative QOL, making it a preferable surgical approach
for esophageal cancer.

Terminology

QOL was defined by the World Health Organization as “an individual’'s perceptions
of their position in life, in the context of the culture and value systems in which
they live, and in relation to their goals, exceptions, standards and concerns.”
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This is a good clinical study in which the authors compare patients’ QOL follow-
ing endoscopic esophagectomy or one of two other conventional open surger-
ies. The results are instructional and suggest that, in terms of postoperative
QOL, combined thoracoscopic/laparoscopic esophagectomy is a preferable
surgical approach for esophageal cancer.
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