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Abstract: The purpose of this retrospective study was to investigate the value of minimally invasive esophagec-
tomy (combined thoracoscopic-laparoscopic esophagectomy) for esophageal squamous cell carcinoma in elderly 
patients (≥70 years). From January 2009 to December 2014, 58 consecutive patients aged older than 70 years 
with clinical stage stage I or II esophageal squamous cell carcinoma underwent minimally invasive esophagectomy. 
We reviewed short- and long-term outcomes. There were 41 men and 17 women with a median age of 74 years. 
Postoperative 30-day complications occurred in 21 patients. There was no 30-day death. Median hospital stay was 
10 days. Median follow-up was 32 months. The 5-year overall survival and disease-free rates were 55% and 38% 
respectively. In summary, with appropriate selection of patients and procedures, minimally invasive esophagectomy 
(combined thoracoscopic-laparoscopic esophagectomy) can be safely used for esophageal squamous cell carci-
noma in elderly patients with acceptable prognostic results.
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Introduction

According to the latest statistical analysis, life 
expectancy in 70-year-olds was 13 years for 
men and women in China. The population in 
China is aging, and mass screening of the gen-
eral population for esophageal squamous cell 
carcinoma is also increasing as the proportion 
of elderly patients with esophageal squamous 
cell carcinoma continues to increase [1-5]. 
Radical resection with sufficient lymphadenec-
tomy remains the treatment of choice for oper-
able esophageal squamous cell carcinoma in 
elderly patients (≥70 years), but surgical mor-
bidity and mortality rates are higher among 
elderly patients than in young patients (<70 
years) because of the increased prevalence of 
coexisting cardiovascular or pulmonary dis-
ease, such as hypertension, stable angina and 
chronic obstructive pulmonary disease [6-10]. 
Surgeons are often faced with the critical deci-
sion of whether to operate with elderly patients. 
Recently, several authors have emphasized the 
efficacy of minimally invasive esophagectomy 
(combined thoracoscopic-laparoscopic esoph-
agectomy) [11-18]. To determine whether cura-

tive resection using minimally invasive esopha-
gectomy is feasible in elderly patients with 
clinical stage I-II esophageal squamous cell car-
cinoma, we reviewed the early morbidity, mor-
tality, and the long-term survival outcomes of 
patients older than 70 years who underwent 
minimally invasive esophagectomy (combined 
thoracoscopic-laparoscopic esophagectomy) in 
a single institution in China. 

Patients and methods

This study complied with the Declaration of 
Helsinki. This retrospective research was 
approved by our local ethics committees. The 
need for informed consent from patients was 
waived because of retrospective study, not pro-
spective research.

From January 2009 to December 2014, 358 
patients underwent radical esophagectomy for 
primary esophageal squamous cell carcinoma 
at our institution, and 64 patients (17.9%) aged 
70 years or older (≥70 years) underwent surgi-
cal resection with radical intent. As a rule, surgi-
cal treatment was used in primary esophageal 
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squamous cell carcinoma patients with clinical 
stage I or II disease.

Radical esophagectomy was performed in 
elderly patients with good performance status 
(Performance Status 0 to 2), when the predict-
ed postoperative forced expiratory volume in 
the first second was more than 1000 ml, or 
when patients did not have severe preoperative 
cardiopulmonary disease and delirium. The 
preoperative workup included upper gastroin-
testinal endoscopy, biopsy, magnetic reso-
nance imaging scan or computed tomographic 
scan of brain, computed tomographic scan 
chest, and ultrasonography of neck and abdom-
inal. In selected cases, positron emission 
tomography-computerized tomography (PET-
CT) and bone scanning were performed when 
tumor metastasis was suspected. The clinical 
stage of esophageal squamous cell carcinoma 
was based on the 7th edition of the TNM clas-
sification of esophageal carcinoma which was 
proposed by American Joint Committee on 
Cancer (AJCC) and Union for International 
Cancer Control (UICC) [19-21]. For those of the 
patients treated before 2010, their staging was 

recalculated to match the 7th TNM classifica-
tion by AJCC and UICC.

Preoperative examinations showed that 58 
patients had clinical stage I or II esophageal 
squamous cell carcinoma without lymph nodes 
metastais. These 58 patients underwent mini-
mally invasive esophagectomy (combined tho-
racoscopic-laparoscopic esophagectomy) with 
radical intent. All the surgeries were performed 
by two experienced surgeons (Yong Li and 
Gongning Shi) with proven expertise in esopha-
geal carcinoma. The resection was performed 
with curative intention in all patients. The pro-
cedures of the MIE were as follows: thoraco-
scopic esophageal mobilization and mediasti-
nal lymphadenectomy, laparoscopic gastric 
mobilization, gastric tube formation, abdominal 
lymphadenectomy and cervical anastomosis 
[13].

A retrospective review of patient clinical vari-
ables included age, sex, pulmonary function, 
comorbidity, American Society of Anesthe- 
siology (ASA) class, clinical TNM stage, as well 
as perioperative data, such as operation time, 
blood loss, duration of chest drainage, postop-
erative hospital stay, pathologic TNM stage, 
results of lymphadenectomy, operative morbid-
ity, and mortality. 

Morbidity was defined as postoperative compli-
cations occurring within 30 postoperative days. 
Mortality was defined as death of any cause 
occurring within 30 postoperative days. 
Postoperative complication severity was strati-
fied according to the modified Clavien classifi-
cation. The definition of Clavien-Dindo system 
was as follows: Grade 1: oral medication or 
bedside medical care required; Grade 2: intra-
venous medical therapy required; Grade 3: 
radiologic, endoscopic, or operative interven-
tion required; Grade 4: chronic deficit or disabil-
ity associated with the event; and Grade 5: 
death related to surgical complication. Major 
complications were defined as grades 3, 4 and 
5. Minor complications were classified as 1 and 
2. The detail of Clavien-Dindo classification has 
been reported [22, 23]. 

All the patients were followed with a standard 
oncologic protocol of surveillance that included 
abdominal and chest computed tomography 
scan and ultrasonography of neck every 6 
months after esophagectomy. Upper gastroin-

Table 1. Patient baseline characteristics
Age (years) 74 (70-81)
Sex
    Male 41
    Female 17
ASA score
    I 20
    II 35
    III 3
Performance status
    0 39
    1 18
    2 1
Comorbidity
    Chronic obstructive pulmonary disease 8
    Prior tuberculosis 3
    Hypertension 15
    Angina pectoris 6
    Prior acute coronary syndrome 4
    Diabetes mellitus 7
Clinical TNM stage (7th AJCC-UICC)
    IB 20
    IIA 29
    IIB 9
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testinal endoscopy is suggested every once a 
year after esophagectomy. The last follow up 
was June 2015. Tumor recurrence was diag-
nosed by history, physical examination, endo-
scopic evaluation, radiologic investigations, or 
pathology when available. Recurrence was 
classified as locoregional recurrence, distant 
metastasis and mixed. Locoregional disease 
was defined as recurrence within the esopha-

cally significant. SPSS (Solutions Statistical 
Package for the Social Sciences) 15.0 for 
Windows version (SPSS Inc., Chicago, IL, USA) 
was used for statistical analysis.

Results

The characteristics of 58 patients are listed in 
Table 1. Their median age was 74 years (range 
70 to 81 years), and 41 were men and 17 were 
women. The preoperative Performance Status 
of the 58 patients was 0 to 2. Thirty of 58 
patients (51.7%) had comorbidity. Pulmonary 
comorbidities included chronic obstructive pul-
monary disease in 8 patients, of which 6 were 
receiving oral bronchodilators or inhaled medi-
cation; others were prior tuberculosis in 3 
patients. The most common cardiacvascular 
comorbidity was hypertension in 15 patients, 6 
had a history of angina pectoris and 4 had a 
prior acute coronary syndrome. Seven patients 
had diabetes mellitus which were treated by 
insulin or hypoglycemic drugs. 

Median operation time was 230 minutes 
(range, 180 to 370 minutes) (Table 2). Blood 
loss was 280 ml (range, 190 to 490 ml). No 
patient converted to open resection in our 
series. Three patients were given blood trans-
fusion perioperatively. The chest drainage tube 
was removed when air leak stopped. Median 
duration of chest drainage was 4 days (range, 3 
to 12 days). The median length of postopera-
tive hospitalization was 10 days (range, 8 to 36 
days).

The pathologic stage of esophageal squamous 
cell carcinoma was classified as I in 6 patients, 

Table 2. Surgical and pathological data
Operative time (min) 230 (180-370)
Blood loss (ml) 280 (190-490)
Blood transfusion n 3
Chest drainage (day) 4 (3-12)
Postoperative hospital stay (day) 10 (8-36)
Retrieved lymph nodes 16 (9-25)
Pathological TNM stage (7th AJCC-UICC)
    IB 6
    IIA 20
    IIB 17
    IIIA 5
    IIIB 6
    IIIC 4
Surgical margin (R0/R1/R2) 58/0/0

Table 3. Postoperative 30-day complications 
and outcome
Pulmonary complications
    Pneumonia 11
    Pulmonary dysfunction 3
    ARDS 2
    Pulmonary embolism 1
Cardiacvascular complications
    Atrial fibrillation 5
    Heart failure 3
Acute coronary syndrome 1
Gastrointestinal complications
    Anastomotic leak 4
    Delayed gastric emptying 3
Others
    Recurrent laryngeal nerve injury 2
    Chylothorax 1
Total (events/patients) 36/21
Morbidity 21
Major complications 6
Minor complications 30
Mortality 0
ARDS: acute respiratory distress syndrome.

gus bed, the regional lymph nodes, or the 
anastomosis. Distant disease included 
metastasis at distant organ sites (brain, 
lung, liver, bone, adrenal, distant lymph 
nodes or other organs). The overall surviv-
al was assessed from the date of esopha-
gectomy until the last follow up or death of 
any cause. The disease-free survival was 
calculated from the date of esophagecto-
my until the date of cancer recurrence or 
death from any cause. 

Data were presented as mean and stan-
dard deviations for variables following nor-
mal distribution. For data following non-
normal distribution, results were express- 
ed as median and range. Survival rates 
were analyzed using the Kaplan-Meier 
method. P<0.05 was considered statisti-
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II in 37, and III in 15 (Table 2). Eleven patients 
received postoperative cisplatin-based adju-
vant chemotherapy. 

Table 3 outlines the postoperative 30-day com-
plications and outcome. One or more postop-
erative 30-day complications occurred in 21 
patients and 37 patients had no postoperative 
30-day complications. The most common post-
operative complication was pneumonia in 11 
patients. Other pulmonary complications were 
pulmonary embolism in 1 patient, respiratory 
failure in 3 patients, and acute respiratory dis-
tress syndrome (ARDS) in 2 patients. Most of 
the pulmonary complications were manageable 
by drugs. Cardiacvascular complications were 

atrial fibrillation in 5 patients, heart failure that 
need medication in 3 patients, acute coronary 
syndrome that need emergency coronary inter-
vention and stenting in 1 patient. There was no 
30-day mortality in our series.

Median follow-up was 32 months. The 5-year 
overall survival and disease-free rates of the 
58 patients were 55% and 38% respectively 
(Figures 1 and 2). At the time of analysis, 20 
patients had died of the disease, 2 had died of 
other causes, and 36 patients were alive with 
or without evidence of cancer recurrence. The 
distribution of recurrence was local recurrence 
in 11 patients, and distant metastasis in 13 
patients. Two patients had both local and dis-
tant metastases (Table 4). For patients with 
pathologic stage I esophageal squamous cell 
carcinoma, the 5-year overall survival was 76%, 
for stage II was 69%, and for stage III was 25%.

Discussion

The population in China is aging; life expectan-
cy in 70-year-olds exceeds 10 years. The aver-
age life expectancy of patients with untreated 
or palliated esophageal squamous cell carci-
noma is no more than 3 years; therefore, radi-
cal resection with sufficient lymphadenectomy 
for esophageal squamous cell carcinoma in 
this age group should be strongly considered if 
it can be performed with acceptable short-term 
and long-term outcomes [24].

However, elderly patients with esophageal 
squamous cell carcinoma have more medical 
comorbidity than younger counterparts, in- 
creasing the risks associated with radical 
esophagectomy with sufficient lymphadenec-
tomy. The mortality rate of patients aged 70 
years and older who underwent surgical resec-
tion with radical intent for esophageal carcino-
ma was 10% to 20% in studies performed 
before 1990 [24]. In recent studies, however, 
operative mortality was 0% to 7% in elderly 
patients (≥70 years) undergoing radical esoph-
agectomy with sufficient lymphadenectomy 
[25-28].

Although Ivory-Lewis esophagectomy (right tho-
racic-abdominal esophagectomy) is more tech-
nically challenging than left thoracic esopha-
gectomy or transhiatal esophagectomy, it has 
been shown to have a two to three times lower 
incidence of cancer recurrence than left tho-

Figure 1. Overall survival curve with Kaplan-Meier 
method.

Figure 2. Disease-free survival curve with Kaplan-
Meier method.
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racic esophagectomy or transhiatal esopha-
gectomy [24]; therefore, Ivory-Lewis esopha-
gectomy is an ideal procedure for esophageal 
squamous cell carcinoma in elderly patients 
(≥70 years). However, Ivory-Lewis esophagec-
tomy is an invasive procedure for elderly 
patients with concomitant cardiopulmonary 
diseases. Minimally invasive esophagectomy 
(combined thoracoscopic-laparoscopic esoph-
agectomy) is believed to substantially reduce 
surgical related morbidity and mortality in 
elderly patients (≥70 years) [16, 29].

Two studies have looked at minimally invasive 
esophagectomy (combined thoracoscopic-lap-
aroscopic esophagectomy) in the elderly [16, 
29]. Li J and his hospital associates [16] have 
reported that operative mortality among 89 
patients who underwent minimally invasive 
esophagectomy was 3.4% and that analyses of 
postoperative conditions suggest the superior-
ity of minimally invasive esophagectomy in 
terms of the length of hospital stay and short 
stay in the ICU (intensive care unit). Patients 
who undergo minimally invasive esophagecto-
my for esophageal squamous cell carcinoma 
have a low incidence of postoperative compli-
cations compared with those who underwent 
open esophagectomy. Puntambekar S and his 
hospital associates [29] reported in their study 
that minimally invasive esophagectomy was 
performed on 68 elderly patients (≥70 years) 
with esophageal carcinoma and their mortality 
rate was 4.4%. However, the long-term out-
come was not described.

Some previous studies have revealed that the 
length of postoperative hospital stay in elderly 

patients (≥70 years) with esophageal carcino-
ma is associated with the occurrence of post-
operative pulmonary complications [30, 31]. 
Therefore, minimally invasive esophagectomy 
is recommended for curative resection in elder-
ly patients (≥70 years).

Although esophagectomy with radical mediasti-
nal and abdominal lymphadenectomy is ideal in 
younger patients from the viewpoint of surgical 
oncology, in elderly patients, this radical resec-
tion may be a risk factor for postoperative com-
plications that can lead to severe morbidity or 
death. Some thoracic surgeons have doubted 
the efficacy of radical mediastinal and abdomi-
nal lymphadenectomy. The risk of postopera-
tive morbidity may increase, and there may be 
no impact on prolonging survival [24]. However, 
since 2008, because minimally invasive medi-
astinal and abdominal lymphadenectomy had 
become established, radical lymphadenectomy 
was performed in low-risk elderly patients with 
esophageal carcinoma. In this study, there 
were no postoperative complications directly to 
lymphadenectomy in elderly patients and our 
long-term survival was acceptable compared 
with previous literatures.

Although the size of the sample and period of 
follow-up was insufficient to properly determine 
the effectiveness of minimally invasive esopha-
gectomy in elderly patients, surgical treatment 
with minimally invasive esophagectomy was an 
acceptable procedure with acceptable short-
term and favorable long-term outcomes. 
However, these patients also need careful fol-
low-up after radical resection because of the 
possibility of cancer recurrence in the longer 
follow-up period.

In conclusion, minimally invasive esophagecto-
my minimally invasive esophagectomy in elder-
ly patients (≥70 years) is a satisfactory alterna-
tive treatment. Although advanced age is not a 
contraindication for curative resection, we 
should decide on the proper selection of 
patients and radical resection.
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Table 4. Tumor recurrence data
Recurrence
    Negative 32
    Positive 26
        Locoregional 11
            Cervical lymph node 3
            Anastomosis 3
            Mediastinal lymph nodes 5
        Distant 13
            Brain 3
            Liver 4
            Lung 2
            Kidney 2
    Mixed 2
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