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Objective
This study aims to evaluate the risk of esophagectomy in the
elderly compared with younger patients and to determine
whether results of esophagectomy in the elderly have im-
proved in recent years.

Summary Background Data
An increased life expectancy has led to more elderly patients
presenting with carcinoma of the esophagus in recent years.
Esophagectomy for carcinoma of the esophagus is associ-
ated with significant morbidity and mortality, and advanced
age is often considered a relative contraindication to esoph-
agectomy despite advances in modern surgical practice.

Methods
The perioperative outcome and long-term survival of 167 elderly
patients (70 years or more) with esophagectomy for carcinoma
of the esophagus were compared with findings in 570 younger
patients with esophagectomy in the period 1982 to 1996.
Changes in perioperative outcome and survival between 1982 to
1989 and 1990 to 1996 were separately analyzed.

Results
The resection rate in the elderly was 48% (167/345), lower than
the 65% (570/874) resection rate in younger patients (p <
0.001). There were significantly more preoperative risk factors

and postoperative medical complications in the elderly, but no
significant differences were observed in surgical complications.
The 30-day mortality rate was higher in the elderly (7.2%) than in
younger patients (3.0%) (p = 0.02), but the hospital mortality rate
was not significantly different in the elderly (18.0%) and younger
age groups (14.4%) (p = 0.27). The long-term survival after cura-
tive resection in elderly patients was worse than younger patients
(p = 0.01). However, when deaths from unrelated medical con-
ditions were excluded from analysis, survival was similar be-
tween the two age groups (p = 0.23). A comparison of data for
the periods 1982 to 1989 and 1990 to 1996 revealed that the
resection rate had increased from 44% to 54% in the elderly,
with significantly fewer postoperative complications and lower
30-day and hospital mortality rates. Long-term survival has also
improved, aithough this has not reached a statistically significant
level.

Conclusions
With current surgical management, esophagectomy for carci-
noma of the esophagus can be carried out with acceptable
risk in the elderly, but intensive perioperative support is re-
quired. The improved results of esophagectomy in the elderly
in recent years are attributed to increased experience and
better perioperative management. Long-term survival was
similar to that of younger patients, excluding deaths caused
by unrelated medical conditions.

Because of the recent worldwide increase in the elderly
population, surgeons have been confronted with the dilemma
of whether to perform a major operation in an elderly patient.

Higher postoperative morbidity and mortality rates after major
surgery in the elderly are well recognized, and advanced age
has been considered a significant risk factor. 1-4 Postoperative
morbidity and mortality rates in the elderly vary with the type
of operation performed.5'6 Esophagectomy is a major proce-
dure with high risk, and advanced age assumes even greater
importance. The risk of esophagectomy for carcinoma of the
esophagus in the elderly has not been well documented. The
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few studies comparing the results of esophagectomy in elderly
patients with younger patients have shown poorer outcomes in
the elderly,7-9 but outcomes similar to younger patients have
also been reported.'0
A previous study in our department conducted between

1964 and 1980 showed that advanced age was a highly
significant factor for increased mortality after esophagec-
tomy." In the present study, the results of esophagectomy
for carcinoma of the esophagus in the elderly in our depart-
ment from 1982 to 1996 were analyzed by comparing
results in the elderly (70 years or more) with those of
younger patients (<70 years), and results in the elderly who
underwent esophagectomy in the period 1982 to 1989 with
those operated in 1990 to 1996. A comparison of these two
periods was made to determine if results of esophagectomy
in the elderly had changed with increased experience of the
surgical team and improved perioperative management.

There is no established definition as to when a patient is
considered elderly in relation to surgery, but most studies in
the literature regard patients aged 70 years or more as being
elderly. 1,5,7-10

PATIENTS AND METHODS
Between January 1982 and June 1996, esophagectomy

was performed in 737 (60%) of 1219 patients with carci-
noma of the esophagus managed in the Department of
Surgery, The University of Hong Kong at Queen Mary
Hospital. Our patients were unselected, including those
referred directly from general practitioners or the accident
and emergency department, and consisted of the full spec-
trum of esophageal cancer patients. Results in 167 patients
age 70 or older were compared with those of 570 younger
patients. Among the elderly, 84 patients were operated
during the period 1982 to 1989, and data obtained were
compared with those of 83 patients operated during the
period 1990 to 1996. Analyses were performed using a
prospectively collected and computerized database estab-
lished since 1982.

All patients had detailed preoperative risk assessment
based on history, symptoms, and signs of chronic lung or
heart disease, chest x-ray, electrocardiogram (ECG), arterial
blood gas analysis, pulmonary function tests, and biochem-
ical and hematologic tests. The preoperative risk factors
analyzed included chronic respiratory disease or abnormal
lung function (forced expiratory volume at 1 second [FEV,]
<70% of predicted normal), cardiac disease or abnormal
ECG, cirrhosis, chronic renal disease, and diabetes mellitus.
A patient was considered to have moderate pulmonary risk
if the FEV, was <70% with normal arterial blood gas
measurements, and high pulmonary risk if the FEV, was
<50% or if the arterial blood gas analysis showed hypox-
emia or carbon dioxide retention. A patient with a history of
ischemic heart disease, controlled heart failure, or abnormal
ECG was considered to be at moderate cardiac risk, and a
patient with a history of recent myocardial infarction or

heart failure refractory to treatment was considered to be at
high cardiac risk. In general, patients at high cardiopulmo-
nary risk would not be considered for esophagectomy, but
patients at moderate risk would receive resection if there
were no other contraindications.

All patients were managed in the intensive care unit for
the immediate postoperative period. The need for special
postoperative supportive measures was analyzed, including
inotropic support, ventilatory support, tracheostomy, bron-
choscopy, and total parenteral nutrition.
The 30-day mortality rate and hospital mortality rate of

patients were studied. Hospital mortality was defined as
death within the same hospital admission after surgery, up
to 6 months after operation.

Resection was defined as curative when the tumor was
confined to the esophagus with or without involvement of
adjacent lymph nodes and all macroscopic tumor had been
removed. Resection was palliative when there was infiltra-
tion of the tumor beyond the esophagus into mediastinal
organs or when there was residual tumor after resection.

Statistical Analysis
Comparisons between groups were performed using the

chi square test (or Fisher's exact test when the number was
small). The Kaplan-Meier method was used to calculate
survival rates, and comparisons of survival were performed
using the log-rank test. A p value of <0.05 was considered
statistically significant.

RESULTS

Comparisons Between Elderly and
Younger Patients

Resectability and Type of Operation

The characteristics of patients with esophagectomy in the
elderly and younger groups are shown in Table 1. The
higher proportion of women in the elderly group probably
reflects the longer life expectancy of women in our popu-
lation. There were no significant differences in histology,
level of tumor, and operative staging. The resection rate in
the elderly was 48% (167/345 patients), significantly lower
than the resection rate of 65% (570/874 patients) in younger
patients (p < 0.001). Among patients who did not have
resection, 22 (6%) elderly and 27 (3%) younger patients had
lesions that were potentially resectable but refused opera-
tion (p < 0.01), 111 (32%) elderly and 244 (28%) younger
patients were deemed to have unresectable tumors because
of advanced or metastatic disease (p = 0.15), and 45 (13%)
elderly and 33 (4%) younger patients did not undergo re-
section because of poor general status or high cardiopulmo-
nary risk (p < 0.01). Resection was considered curative in
85 (51%) of the elderly and 223 (39%) of the younger
patients (p < 0.01). Significantly more transhiatal and fewer
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Table 1. PATIENT DEMOGRAPHICS

>70 Years <70 Years
(%) (%) p Value

No. of patients
Mean age ± SD

(years)
Sex

(Male/Female)
Histology
Squamous cell
carcinoma
Adenocarcinoma
Other
carcinomas*

Level of tumor
Cervical
Upper-third
Mid-third
Lower-third
Double
location

Staget

IV

IV

167 570

74.8 ± 4.7 58.8 ± 6.8

127/40

150 (90)
3 (2)

14 (8)

8 (5)
16 (10)
94 (56)
47 (28)

2 (1)

6 (3)
31 (19)
123 (74)

7 (4)

503/67

518 (91)
19 (3)

33 (6)

26 (4)
32 (6)

328 (58)
168 (29)

16 (3)

12 (2)
96 (17)

430 (75)
32 (6)

<0.001
NS

* apr stic carcoma mucoepdenf carcinoma and adenos canma

t AJCC classification.12
NS, not significant.

transthoracic esophagectomies were performed in the el-
derly (Table 2).

Preoperative Risk Factors, Morbidity, and
Postoperative Support

There were significantly more patients with pulmonary and
cardiac disease in the elderly group (Table 3). Postoperative
medical complications were encountered more frequently in
the elderly, mainly pulmonary and cardiac. There was no

significant difference in the number of surgical complications.
Although the anastomotic leakage rate was low, it was still the
most common surgical complication in each group.

In the postoperative period, more elderly patients re-

quired inotropic support, tracheostomy, and bronchoscopy
(Table 4). Ventilatory support and total parenteral nutrition
also were more frequently required in the elderly, although
the differences were not significant.

Postoperative Mortality

The 30-day mortality rate was 7.2% (12/167 patients) in
the elderly and 3.0% (17/570 patients) in the younger group
(p = 0.02). The hospital mortality rate was 18.0% (30/167
patients) for elderly patients and 14.4% (82/570 patients) for
younger patients, with no significant difference (p = 0.27).
Our hospital mortality included deaths caused by malignant
cachexia in 8 elderly and 26 younger patients, because some

of our patients were hospitalized for a prolonged period
even after full recovery from surgery because of socioeco-
nomic reasons preventing discharge. There was no signifi-
cant difference between the two groups in total mortality
caused by complications. Twenty-two elderly (13.2%) and
56 younger patients (9.8%) died of postoperative medical or

surgical complications (p = 0.22) (Table 5).

Long-Term Survival

Of the 737 patients who underwent esophagectomy, 694
(94%) had complete follow-up and 43 (6%) were lost to
follow-up. Survival after palliative resection was similar in
the elderly (median survival 6.3 months) and younger pa-

tients (median survival 7.0 months) (p = 0.75). After cur-

ative resection, median survival was significantly lower in
the elderly (16 months) than younger patients (33 months)
(p = 0.01). The 1-year, 3-year, and 5-year survival rates
were also lower in the elderly (58%, 31%, 26%, respec-

tively) than younger patients (78%, 47%, 35%, respec-

tively) (p = 0.01) (Fig. 1). Among patients who underwent
curative resection, 56 (66%) of elderly patients and 126
(57%) of younger patients had died by the censored date. In
elderly patients, 33 (59%) deaths were cancer-related and 23
(41%) deaths were caused by unrelated medical conditions,
in contrast to 99 (79%) cancer-related deaths and 27 (21%)
unrelated deaths in younger patients (p < 0.01). When
deaths caused by unrelated medical conditions were ex-

cluded from the analysis, median survival was 28 months in
the elderly and 37 months in younger patients (p = 0.23),
and the corresponding 1-year, 3-year, and 5-year survival
rates were not significantly different in the elderly (75%,
40%, 32%, respectively) and younger patients (83%, 50%,
37%, respectively) (p = 0.23) (Fig. 2).

Comparisons Between 1982 to 1989 and
1990 to 1996

Resectability and Type of Operation

From 1982 to 1989,84 resections (42 curative,42 palliative)
were performed among 191 elderly patients, and from 1990 to
1996,83 resections (43 curative, 40 palliative) were performed
among 154 elderly patients. The resection rate increased from

Table 2. TYPES OF OPERATIONS

270 Years <70 Years
(%) (%)

Operation [n = 167T [n = 570] p Value

Transthoracic esophagectomy 119 (71) 489 (86) <0.001
Transhiatal esophagectomy 42 (25) 71 (12) <0.001
Thoracoscopic esophagectomy 6 (4) 10 (2) NS

Figures represent numbers of patients.
NS, not significant.
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Table 3. PREEXISTING RISK FACTORS AND POSTOPERATIVE COMPLICATIONS

>70 Years (%) <70 Years (%)
Factors and Complications [n = 1671 [n = 5701 p Value

Risk factors
Chronic pulmonary disease or abnormal lung function 72 (43.1) 146 (25.6) <0.001
Cardiac disease or abnormal ECG 35 (21.0) 71 (12.5) <0.01
Cirrhosis 4 (2.4) 25 (4.4) NS
Chronic renal disease 3 (1.8) 6 (1.1) NS
Diabetes mellitus 11 (6.6) 23 (4.0) NS

Medical complications
Pulmonary complications 66 (39.5) 160 (28.1) <0.01
Cardiac complications 62 (37.1) 117 (20.5) <0.001
Hepatic failure 2 (1.2) 9 (1.6) NS
Renal failure 4 (2.4) 11 (1.9) NS
Stroke 0 (0.0) 1 (0.2) NS

Surgical complications
Anastomotic leakage 8 (4.8) 22 (3.9) NS
Haemorrhage 8 (4.8) 21 (3.7) NS
Loop gangrene 1 (0.6) 6 (1. 1) NS
Thoracic empyema 4 (2.4) 8 (1.4) NS
Chylothorax 2 (1.2) 4 (0.7) NS
Mediastinitis 0 (0.0) 2 (0.4) NS
Intraperitoneal sepsis 2 (1.2) 5 (0.9) NS
Wound dehiscence 1 (0.6) 6 (1. 1) NS

Figures represent numbers of patients.
NS, not significant.

44% to 54% (p = 0.07). The types of operations performed
were similar in the two periods, except that six thoracoscopic
esophagectomies were performed in elderly patients in the later
period. The resection rate in younger patients also increased
from 63% to 68% (p = 0.12).

Preoperative Risk Factors, Morbidity, and
Postoperative Support

Although more cardiopulmonary risk factors were en-

countered in elderly patients in the later period, there was a

Table 4. POSTOPERATIVE SUPPORT

270 Years (%) <70 Years(%)
[n = 167] [n = 570] p Value

Inotropic
support 27 (16.2) 45 (7.9) <0.01

Ventilatory
support 45 (26.9) 121 (21.2) NS

Tracheostomy
Prophylactic 17 (10.2) 21 (3.7)
Therapeutic 36 (21.6) 86 (15.1)
Total 53 (31.8) 107 (18.8) <0.001

Bronchoscopy 106 (63.5) 308 (54.0) <0.001
Total parenteral

nutrition 32 (19.2) 78 (13.7) NS

Figures represent numbers of patients.
NS, not significant.

significant decrease in postoperative cardiopulmonary com-

plications (Table 6). No significant differences in surgical

Table 5. MORTALITY CAUSED BY
COMPLICATIONS

270 Years (%) <70 Years (%)
Results [n = 1671 [n = 570)]

Deaths 22 56
Medical complications
Pulmonary complications
Bronchopneumonia 10 (45.5) 21 (37.5)
Bronchospasm 1 (4.5) 2 (3.6)
Pneumothorax 0 (0.0) 1 (1.8)
Cardiac complications
Myocardial infarction 2 (9.1) 4 (7.1)
Cardiac failure 1 (4.5) 2 (3.6)
Arrhythmia 0 (0.0) 1 (1.8)
Hepatic failure 1 (4.5) 3 (5.4)
Subtotal 15 (68.2) 34 (60.7)

Surgical complications
Anastomatic leakage 4 (18.2) 5 (8.9)
Haemorrhage 1 (4.5) 7 (12.5)
Loop gangrene 0 (0.0) 1 (1.8)
Thoracic empyema 1 (4.5) 4 (7.1)
Chylothorax 0 (0.0) 1 (1.8)
Mediastinitis 0 (0.0) 1 (1.8)
Intraperitoneal sepsis 1 (4.5) 3 (5.4)
Subtotal 7 (31.8) 22 (39.3)

Figures represent numbers of patients who died of the complications.
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Figure 1. Overall survival after curative resection.

complications were observed, but the anastomotic leakage
rate decreased from 7.1 % to 2.4%. There was no significant
difference in the need for inotropic support (14% vs. 18%),
ventilatory support (27% vs. 26%), or tracheostomy (32%
vs. 31%) in the two periods. However, bronchoscopy was
used much more frequently in the later period (80% vs.
49%) (p < 0.001). In younger patients, postoperative car-
diopulmonary complications also significantly decreased in
the later period.

Postoperative Mortality

The 30-day mortality rate in elderly patients decreased
from 11.9% (10/84 patients) in the earlier period to 2.4%
(2/83 patients) in the later one (p = 0.02). The hospital
mortality rate also decreased significantly from 23.8%
(20/84 patients) to 12.0% (10/83 patients) (p = 0.04). Total
mortality caused by complications decreased from 16.7%
(14/84 patients) to 9.6% (8/83 patients), although the dif-
ference did not reach statistical significance (p = 0.18). In
younger patients, 30-day mortality rate decreased from
3.5% in the earlier period to 2.2% in the later one (p =
0.30), hospital mortality rate decreased from 18.3% to 8.7%
(p < 0.01), and mortality caused by complications de-
creased from 13.3% to 4.8% (p < 0.01).

Table 6. RISK FACTORS AND
COMPLICATIONS IN ELDERLY PATIENTS

DURING TWO PERIODS

1982489 1990-6
(%) (%) p

Factors & Complications [n = 84] [n = 83] Value

Risk factors
Chronic pulmonary disease
or abnormal lung function 33 (39.3) 39 (47.0) NS
Cardiac disease or
abnormal ECG 15 (17.8) 20 (24.1) NS
Cirrhosis 2 (2.4) 2 (2.4) NS
Chronic renal disease 2 (2.4) 1 (1.2) NS
Diabetes mellitus 3 (3.6) 8 (9.6) NS

Medical complications
Pulmonary complications 40 (47.6) 26 (31.3) 0.03
Cardiac complications 39 (46.4) 23 (27.7) 0.01
Hepatic failure 1 (1.2) 1 (1.2) NS
Renal failure 2 (2.4) 2 (2.4) NS

Surgical complications
Anastomotic leakage 6 (7.1) 2 (2.4) NS
Haemorrhage 3 (3.6) 5 (6.0) NS
Thoracic empyema 2 (2.4) 2 (2.4) NS
Chylothorax 1 (1.2) 1 (1.2) NS
Intraperitoneal sepsis 2 (2.4) 0 (0.0) NS
Wound dehiscence 1 (1.2) 0 (0.0) NS

Figures represent numbers of patients.
NS, not significant.

Long-Term Survival

Median survival after curative resection for elderly pa-
tients increased from 14 months in the earlier period to 32
months in the later one. The 1-year, 3-year, and 5-year
survival rates increased from 50%, 22%, and 18%, respec-
tively, to 73%, 42% and 23%, respectively, but the overall
differences were not statistically significant (p = 0.11) (Fig.
3). When deaths caused by unrelated medical conditions
were excluded, median survival was 22 months in the earlier
period and 33 months in the later one. The 1-year, 3-year,
and 5-year survival rates after curative resection were 67%,

in
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Months Figure 3. Survival of elderly patients after curative resection in two

Figure 2. Survival after curative resection, excluding unrelated deaths. periods.
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36%, and 24%, respectively, in the earlier period and 81%,
46% and 36%, respectively, in the later one (p = 0.22).
Median survival after palliative resection in the elderly
increased from 6.0 months to 6.7 months (p = 0.25). There
was no significant improvement in the survival of younger
patients after curative resection (median survival 33 months
in both periods) or palliative resection (median survival 6.9
months in the earlier period, 7.2 months in the later).

DISCUSSION
In the past, advanced age has been considered a contraindi-

cation to major surgery because of the high operative mortality
rate. Recent studies have established the safety of various types
of elective major surgery in the elderly, such as gastric and
colorectal surgery, because of advances in surgical techniques
and perioperative care.'3"4 Esophagectomy for carcinoma
probably has the highest operative mortality of any elective
surgical procedures.15 A mean operative mortality rate of 29%
was reported in a collective review of the 20-year period up to
1980.16 A more recent review found substantial improvement
in the 1980s, but the mean operative mortality rate of 8% was
still high.'5 Consequently, advanced age is still considered a
contraindication to esophagectomy.17
More elderly patients now have esophageal carcinoma, in

part because of increasing life expectancy, and it is thus
important to quantify the risk of esophagectomy for carci-
noma in the elderly. Although most previous studies re-
ported higher mortality in the elderly,7-9 one study reported
no difference in morbidity and mortality between elderly
and younger patients.10 The resection rate for elderly pa-
tients in the latter series was 28%, with 45% of elderly
patients in the series excluded from resection because of
advanced age, poor physical condition, or specific disease
(e.g., diabetes), and the good results could be partly attrib-
uted to patient selection.'0 Other authors reported mortality
rates of 13% to 18% in smaller series of elderly patients
after esophagectomy for carcinoma, but no comparison was
made with younger patients.'8-20
To our knowledge, this is the largest series so far reported of

elderly patients with esophagectomy for carcinoma. The resec-
tion rate of 48% was high in an unselected group of elderly
patients with esophageal carcinoma. Resection was offered
whenever possible because it is our view that this offers the
only hope of cure and the best method of palliation.2' Ad-
vanced age alone was not a contraindication to resection. The
oldest patient operated in our series was 91 years of age, with
survival for 21 months after palliative resection. The presence
of risk factors is more important, and thorough preoperative
assessment was carried out in all patients.22 Even in the pres-
ence of medical risk factors, resection was still preferred for the
elderly unless the risk was prohibitively high. Most of our
patients who did not have resection were unresectable because
of extensive local or metastatic disease; only 13% of elderly
patients were deemed unresectable because of poor physical
condition or cardiopulmonary status. Elderly patients had a

higher proportion of curative resection when compared with
younger patients, indicating a tendency to operate on less
advanced tumors in the elderly.

Cardiopulmonary diseases were the main risk factors
in elderly patients, and cardiopulmonary complications
occurred much more frequently in this group. No differ-
ence in other medical or surgical complications was
found. The anastomotic leakage rate was low in both
elderly and younger patients, but this remained the main
surgical complication. Compared with a previously re-
ported anastomotic leakage rate of 18% after esophage-
ctomy in our institution during the period 1964 to 1982,
the present leakage rate (overall 4%) was much lower.23
The mortality rate from anastomotic leakage also de-
creased from 54.6% in the period 1964 to 1982 to 30% in
the present study.23
The 30-day mortality rate for the elderly in our series

was 7.2%, but this underestimated mortality from esoph-
agectomy because some patients with serious complica-
tions were maintained in the intensive care unit for >30
days and died afterwards. Neither was hospital mortality
an accurate reflection of operative mortality: in our prac-
tice, it included a significant number of patients who
remained in the hospital and died of malignant cachexia
months after recovering from the operation. The mortal-
ity rate caused by medical or surgical complications in
elderly patients was 13.2%, which was slightly higher but
comparable to that of younger patients, despite higher
cardiopulmonary risk and more cardiopulmonary compli-
cations in the elderly. The similar outcome was probably
the result of more intensive postoperative cardiopulmo-
nary support in the elderly. Pulmonary complication was
the most common cause of postoperative death in both
younger and elderly patients.

In all our patients, chest physiotherapy and incentive
spirometry were instituted early before operation. In the
postoperative period, bronchoscopic lavage was used very
frequently and tracheostomy was performed with a low
threshold, not only for treatment of pulmonary complica-
tions but also for prophylaxis in patients with pulmonary
risk. These measures are particularly important in the el-
derly, who have limited pulmonary reserve and poor cough-
ing effort. Repeated bronchoscopies were performed in
63.5% of our elderly patients, with a mean of 6.5 times per
patient. Some centers advocate routine postoperative me-
chanical ventilation after esophagectomy,'7 but this pre-
cludes early mobilization and disrupts pulmonary defense
mechanisms.24

Apart from intensive perioperative support, the more
frequent use of transhiatal over transthoracic esophagec-
tomy in our elderly patients may have also contributed to
the low pulmonary-related mortality. We tended to avoid
thoracotomy in elderly patients with significant pulmonary
risk, especially for lower-third tumors. Prospective random-
ized trials comparing both approaches showed no significant
difference in overall morbidity or mortality,25'26 but a study
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by our institution showed significantly fewer pulmonary-
related deaths in patients with higher pulmonary risks using
the transhiatal approach.27
The 5-year survival rate after curative resection in the

elderly in our series was 26%, similar to figures reported (in
the range of 22% to 30%) by other authors.8-10 This was
lower than the 35% 5-year survival rate in younger patients.
More elderly patients died of unrelated medical conditions,
and when these deaths were excluded from analysis, the
5-year survival rate of elderly patients was similar to that of
younger patients. Survival after palliative resection was
similar in both elderly and younger groups because these
patients died of esophageal malignancy early, precluding
death from other medical conditions.
When compared with the 16-year period before 1980, operative

mortality in patients 70 years or older was reduced by two thirds
in the period 1982 to 1996.11 A ftier reduction in operative
morbidity and mortality was achieved in the period 1990 to 1996
compared with the period 1982 to 1989. Apart from improve-
ments in intensive care and periopeaive management, specific
factors have contributed to the better rsults. First, from 1982 to
1996, all esophagectomies were perfomed by the same team of
surgeons specializing in esophageal surgery; incrased experience
with surgical techniques and perioperative care have contributed
substantially. Second, there has been considerable improvement in
postoperative analgesia. Adequate analgesia decases pulmonary
complications by dreasing the distubances of pulmonary me-
chanics after thoracotomy or laparotomy and enabling patients to
genrerate effective cough.28?9 Before 1989, all our patients re-
ceived conventional intermittent intramuscular meperidine injec-
tions for postoperative analgesia Since 1990, all patients have
received either epidural moiphine, patient-controlled analgesia, or
continuous intravenous morphine infusions supervised by an an-
esthetic pain-control service. A study from our institution showed
that the latter analgesic techniques were more effective and were
associated with a lower incidence of cardiopulmonary complica-
tions and mortality.Y

Thoracoscopic esophagectomy is a new technique that
avoids the risk of blind dissection of the transhiatal ap-
proach and may potentially reduce pulmonary complica-
tions associated with thoracotomy, especially in the elderly
and patients at high pulmonary risk.31'32 Since 1994, we
have been performing more thoracoscopic esophagecto-
mies. An unpublished study at our institution documented 4
respiratory complications in 18 patients who underwent
thoracoscopic esophagectomy without mortality. Further
studies are needed to evaluate the benefit of the technique.33

In conclusion, our study showed that preoperative medi-
cal risk factors and postoperative medical complications
were more common in the elderly, but operative mortality
was comparable to that of younger patients. These encour-
aging results were attributed to better and more intensive
perioperative support in elderly patients, in addition to care-
ful patient selection. Comparing the periods 1982 to 1989
and 1990 to 1996, further improvement has been made in
postoperative mortality and morbidity, despite inclusion of
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a larger proportion of elderly patients for resection. With
current surgical management, the risk of esophagectomy for
esophageal carcinoma is acceptably low, even in elderly
patients with medical risk factors, but surgery is not recom-
mended for high-risk elderly patients. Long-term survival of
elderly patients was similar to that of younger patients when
deaths unrelated to esophageal cancer were excluded. Stud-
ies are needed to improve survival still further after esoph-
agectomy for carcinoma of the esophagus.
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