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GERIATRIC GENERAL
THORACIC SURGERY

Joseph LoCicero, III, MD,FACS, and John Yee, MD*

Continuing improvements in instrumentation, anesthetic and surgical techniques, and post-
operative management allow the thoracic surgeon to operate on the oldest patients with the
expectation of successful outcomes. However, when elderly patients require thoracic sur-
gery and scarce resources in support of such specialized care must be allocated, the need
to provide care to younger patients may become a factor in the decision whether to operate
on the elderly patient. One may argue that age-based criteria for therapy merely reflect the
balance that must be struck between the cost of treatment and its potential long-term
benefit. The implication is that age, either alone or combined with other factors, may so
profoundly decrease the clinical efficacy of certain treatments as to make them either
useless or potentially harmful to older people. The potential benefit of treatment must then
be weighed against the few remaining years of life to be gained. The countervailing point
of view sees age as a very poor predictor of clinical outcome and highlights the possibility
that elderly patients may be denied potentially effective care as a consequence of false
assumptions that are based on their age alone. Faulty medical information or physician
bias are the sources of these assumptions. Medical decision making concerning elderly
patients, although anchored in risk-benefit estimates among individuals, is inseparable
from broader social issues related to the perceived value of the elderly age group. Re-
source allocation in health care institutions, priority setting in medical education, and the
direction of research initiatives all reflect the way our society views the older person, and
they directly affect decision making by physicians. The general tendency of the literature
from surgeons on benign and malignant diseases of the lungs and esophagus has been to
report what one was able to get away with and not to shed light on mechanisms of injury
and repair in the older patients that might affect outcomes and thus attitudes about recom-
mending major operations on elderly patients. This review is intended to bring together the
accumulated experience of the past 20 years with the older population and serious lung
and esophageal disease, and thus to highlight the areas most in need of further research..

METHODS
The search was conducted on the National Library of Medicine’s PubMed database. The
time period covered was from January 1982 to October 2002. The search strategy com-
bined various terms for general thoracic surgical procedures (general or specific com-
monly performed operations, including the esophagus, lung, and mediastinum), the terms
elective and emergency, and various terms for perioperative care, complications, and
outcomes. Additional requirements were either that the publication be a review, clinical
trial, randomized controlled trial, or meta-analysis, or that terms for risk or age factors be
present as title words or MeSH headings. Terms denoting advanced age were age factors,

* LoCicero:The Point Clear Charities Professor, Chair of Surgery, Director of the Center for Clinical Oncology, and
Director of the Center for Interventional Technologies, The University of South Alabama, Mobile, AL; Yee: Assistant
Professor of Surgery, University of Michigan Medical Center, Ann Arbor, MI.

111



age, aging, elderly, geriatric, gerontologic, older, or octogenarian, nonagenarian, or cen-
tenarian. Finally, animal research was systematically excluded.

LUNG CANCER
Lung cancer accounts for 15% of all cancers. It is responsible for 30% of cancer deaths,
more than cancers of the breast, colon, prostate, and ovary combined, and the incidence is
growing throughout the world. Currently, it is the leading cause of cancer death among
both men and women. The American Cancer Society estimated that there would be
169,500 new cases of lung cancer in the United States in 2001. 1 The number of Ameri-
cans who would die from this disease was estimated at 157,400. The peak incidence of
lung cancer in the life span of Americans occurs in their fifties. The effects of toxic
exposures accumulate with age, and lung cancer is increasingly a disease of those aged 65
years and over. The treatment of lung cancer relies predominantly on surgery, chemo-
therapy, and radiation. All these modalities impose considerable demands on patient physi-
ology. Age-related declines in cardiovascular or respiratory reserve may limit the utility of
these treatments.

The majority of lung cancers fall into one of two histologic categories. Small-cell lung
cancers are derived from neuroendocrine cells, and non–small-cell lung cancers are
epithelial in origin. Surgery is generally limited to the early stages of small-cell lung
cancer, where little lung is removed and the physiologic stresses are smaller. In contrast,
surgical resection is potentially curative for non–small-cell lung cancer. Adenocarcinoma
and squamous cell cancers are the predominant subtypes.

Sociodemographic differences appear in both the incidence and the outcome of lung
cancer. The risk of lung cancer for men in the United States is approximately twice that
for women. The peak incidence occurs between the ages of 75 and 79, at the rate of 357
per 100,000. 2 This compares with an incidence among persons aged 50 to 54 years of
only 58.2 per 100,000. The overall probability of 5-year survival is currently 15.6%. The
age at diagnosis affects the probability of survival to a much greater degree than that
which can be explained by actuarial factors. A person diagnosed with lung cancer at age
45 has a 22.8% chance at 5-year survival, but those diagnosed past the age of 65 have a
13.7% rate.

Cigarette smoking is the prime risk factor for the development of lung cancer. The
current epidemic of lung cancer reflects smoking patterns of the years 1950 to 1980.
Recently, there has been a significant decline in the incidence of lung cancer among men.
Among women, there has been an increase in both its incidence and mortality. This rise
parallels changes in smoking patterns. The percentage of men who smoked fell 19%
between 1965 and 1985, while the rate for women decreased by only 6%. Any optimism
regarding the end of the current epidemic is dampened by the fact that there is a signifi-
cant increase in the percentage of teenagers who smoke. Public education regarding the
risks of smoking, combined with legislative limits on the sale or promotion of cigarettes,
may help reverse this tide. 3

The majority of lung cancers are diagnosed when the disease is already advanced. This
accounts for the very high mortality rate. At presentation, only 15% of patients have
disease that is localized within the lung and potentially amenable to surgical removal. 4

Overall, 85% of all patients die within 5 years of their diagnosis. In cases of distant
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spread, no available therapy is curative. Several clinical trials among elderly patients have
demonstrated improvement in overall survival as well as quality of life with chemotherapy
for advanced non–small-cell lung cancer. 5 Despite numerous advances in surgery, chemo-
therapy, and radiation; median survival for most patients after treatment remains only 2
years. Long-term survival is most common among asymptomatic patients with stage I
cancers that undergo resection. The proportion of patients who present for treatment at
such an early stage is quite small, ranging from 5% to 10%. The diagnosis may be made
as a result of chest radiographs done for other indications or screening procedures among
high-risk individuals. The percentage of stage I non–small-cell cancers that prove to be
resectable is approximately 90%. 6 The few remaining patients are usually unresectable
because they have inadequate pulmonary reserve or major contraindications for general
anesthesia. In recent published series, operative mortality for stage I lung cancer ap-
proaches zero. The 5-year survival rate after operation for stage I cancer ranges from 53%
to 100%, with those patients with stage IA having 73% to 100% survival. 7–13 This com-
pares with a 5-year survival rate of only 10% among patients with screen-detected stage I
disease that was not operated upon. 14 Cancer progression accounted for the mortality of
these nonresected patients in 80% of cases. Patients who are free of disease at 5 years
have a 90% chance of surviving 10 or more years after operation. The high rate of resect-
ability and the low operative mortality associated with early lung cancers are compelling
arguments for those who are working to introduce screening programs among populations
at risk.

The study at Johns Hopkins, the Mayo Clinic, and Memorial Sloan Kettering sponsored
by the National Cancer Institute found that mass screening for lung cancer with sputum
cytology and standard chest radiography failed to reduce lung cancer mortality. 15,16 This
was interpreted as evidence against the utility of screening for lung cancer. There were
concerns that screening resulted in the overdiagnosis of lung cancers. It was possible that
screening had led to the detection of slowly growing lung cancers that would otherwise
not threaten the life of the patient before death occurred from other causes. Screening was
also quite expensive, given the small number of cancers detected. The public health issues
of cost and accessibility are still pertinent to the implementation of any mass screening
program. Governments have developed population health models that may be useful in the
economic evaluation of cancer control interventions and in the guidance of policy decision
making. 17 Costs are not limited to those of screening itself. The cost of any screening
program includes not only the price of the tests but also the burden of any additional
testing borne by patients who were initially positive on the screening test but ultimately
found not to have cancer. Any increase in the survival rate among patients with
screening-detected lung cancer may be offset by the morbidity and mortality of unneces-
sary surgery on patients who are falsely identified as having cancer. Lead-time bias is an
additional confounding factor that may further limit the survival benefit of early detection
programs for lung cancer.

Screening programs for lung cancer have focused on improving the diagnostic test. The
development of new tools for the early detection of lung cancer has paralleled progress in
molecular biology and computerized imaging technology. Standard sputum cytology now
uses molecular probing of atypical cells. 18 Immunostaining for heterogeneous nuclear
ribonucleoproteins has led to the detection of preclinical lung cancer. 19 The finding that
molecular changes in shed epithelial cells may predict bronchial metaplasia and the subse-
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quent development of lung cancer brings up the issues of chemoprevention, limited re-
moval of mucosal cells via photodynamic laser therapy, and the potential use of
aerosolized drug delivery systems. The Early Lung Cancer Action Project recently re-
ported on the use of an annual helical computed tomography (CT) scan for the screening
of lung cancer among 1000 heavy smokers aged 60 and over. 20 Almost one fourth of all
screened individuals had a noncalcified nodule (233 of 1000). The researchers discovered
27 cancers; 87% of them were stage I. The CT detection rate was six times higher than
that obtained by chest radiography alone. It would be expected that an increase in the
sensitivity of the screening procedure would translate into more patients’ being found at
an earlier stage of the disease, when there is the greatest potential for resection and cure.
Lead-time bias may, however, make any survival benefit more apparent than real. There
are currently no prospective data on what impact, if any, that helical CT may have on the
long-term outcome of patients with asymptomatic screen-detected lung cancer. A recent
economic analysis of lung cancer screening, combining data from the Surveillance, Epide-
miology and End Results (SEER) registry public-use database and published results from
the Early Lung Cancer Action Project, found annual screening over a period of 5 years to
be cost-effective (at approximately $19,000 per life-year saved) when limited to a
high-risk cohort of patients between ages 60 and 74 years. 21 The widespread implemen-
tation of mass screening programs for lung cancer will likely await the development of
less expensive CT scanners and automated forms of sputum cytology analysis. Annual
screening among selected groups of high-risk elderly patients already may be economi-
cally justifiable and warranted.

Outcome studies in the surgical management of lung cancer have generally not included
large cohorts of elderly patients, and little information exists as to age-specific changes in
quality of life. Recent clinical trials using radiation and chemotherapy for the treatment of
lung cancer have used quality-of-life indices as primary measures of outcome. 22–24

Auchter et al used the Functional Assessment of Cancer Therapy-Lung (FACT-L) patient
questionnaire to score the quality of life in patients enrolled in a radiotherapy trial for
advanced inoperable lung cancer. This tool, which includes 33 scores for physical, func-
tional, emotional, and social well-being and a 10-item subscale of lung cancer symptoms,
was used to generate a trial outcome index. 25 Specific analyses of how chemotherapy
may affect the aged patient are now reaching publication stage. The Elderly Lung Cancer
Vinorelbine Italian Study (ELVIS) involved a multicenter randomized trial of single-agent
chemotherapy versus best supportive care in patients over the age of 70 and used both
survival and quality of life as endpoints. 26,27 One-year survival in the vinorelbine group
was 32% as compared with 14% in the best supportive-care arm. This trial, the first to
examine chemotherapy for advanced lung cancer in elderly patients, found that the sur-
vival benefit was not gained at the expense of a poorer quality of life. Dyspnea, pain, and
social, cognitive, and physical functioning scores were found to improve with treatment.
The clinical efficacy of treatment was therefore measured in terms of patient well-being
rather than simply months survived.

The standard surgical treatment for a localized cancer of the lung is surgery via
thoracotomy and either lobectomy or pneumonectomy. There is a historical bias toward
offering surgery only to younger patients. Many physicians have had grave reservations
about proposing surgery to elderly patients, given the risks posed by general anesthesia,
thoracotomy, and the loss of pulmonary function. It was also unclear whether lung cancer
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is inherently different in older patients, more specifically, whether the elderly patient has a
significantly more aggressive progression to death. If lung cancer in elderly patients is
proven to be slow growing and of low potential for fatal outcome, a more conservative
treatment approach can be justified that weighs natural life expectancy against the chronic
progression of disease. Conversely, if lung cancer in the elderly person is significantly
more aggressive and less amenable to surgery, a rather more conservative approach can be
justified, with palliative treatment aimed mainly at preserving the patient’s quality of life.
The core of this debate has been settled; lung cancer among older patients is not an
indolent disease. In a retrospective study of 80 patients aged 70 years and over, Harviel et
al reported a mean survival of 3.5 months for untreated patients, 9.8 months for those
receiving chemotherapy or radiation, and 30.6 months after resection, with an operative
mortality of 18.2%. 28 Berggren et al reported a 5-year survival rate of 32% in a series of
82 patients aged 70 years and older who were operated upon for bronchogenic carcinoma.
This contrasted with a 0% survival rate without operation. 29 Shirakusa et al reviewed
their experience with resections among patients aged 80 years and over. A cumulative
5-year survival of 79% was noted for patients with stage I carcinoma. 30 A survival advan-
tage has therefore been established among elderly patients undergoing resection for lung
cancer.

Long-term survival among elderly patients after surgery for lung cancer must be bal-
anced against the mortality risk of the operation itself. Studies from almost two decades
ago had clearly correlated age above 65 years with increased mortality after thoracotomy.
In 1973, Evans reported a postoperative mortality of 20% after major pulmonary resection
for bronchogenic carcinoma among 114 patients aged 65 years and older. 31 These patients
came from 1804 cases of lung cancer, of all age groups, diagnosed between 1950 and
1971. The percentage of patients ultimately found to have resectable disease was 15%.
The rate of resectability was not influenced by age. The age at diagnosis did not appear to
correlate with the potential for curative resection and, by inference, clinical stage. Postop-
erative mortality rates were age related. Patients younger than 65 years had a hospital
mortality of 10%. Patients aged 65 to 69 years had a 16% rate. Hospital mortality for
patients aged 75 to 83 years was 26.6%. A 4-year survival rate of 39% was reported. This
was compared with data from 780 patients over the age of 65 who were not candidates for
surgery. A 1-year survival rate of less than 7% was documented in this group and was
comparable to that seen among inoperable patients younger than 65 years. Surgery was
justifiable among older patients since the natural history of lung cancer was not more
indolent or slow growing among those who were elderly. Despite a higher rate of
peri-operative mortality, the prospect of long-term survival after pulmonary resection in
elderly patients was sufficiently high to justify the risk of operation. Ten years later, the
Lung Cancer Study Group of North America again demonstrated a clear association be-
tween age and operative mortality after thoracotomy. Their 1983 report showed a 30-day
postoperative mortality of only 1.3% for patients younger than 50 years. The mortality rate
was found to rise with increasing age. Patients aged 60 to 69 years, 70 to 79 years, and
over 80 years had mortality rates of 4.1%, 7%, and 8.1%, respectively. 32

More recent studies have indicated that the operative mortality rate after standard lung
resection for patients between the ages of 70 and 80 is starting to approach that obtained
among younger patients. In a review of 1079 patients undergoing thoracotomy for lung
cancer, de Perrot et al noted a mortality rate of 1.3% for lobectomy or lesser resection
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among patients younger than 60 years as compared with a 5.5% rate for older patients. 33

Cancer-specific long-term survival was equivalent for all age groups. Pagni et al studied
385 patients aged 70 years and older operated upon for lung cancer with curative intent.
The operations consisted of lobectomy (77%), pneumonectomy (6%), bilobectomies (4%),
and wedge or segmental resections (13%). The 30-day mortality risk for the elderly pa-
tients (aged 70 years and older) was compared with a cohort of 180 patients aged 69 years
and younger. The mortality for all resections in the elderly group was higher (4.2% versus
1.6%). Mortality in the octogenarian group was 2.8%. Major morbidity was similar in the
two groups (13.2% versus 13%). Pneumonectomy carried a higher risk for death, with 3 of
24 deceased. Mortality rates over time were also evaluated. Mortality among elderly pa-
tients in the early period of the study (1971 to 1982) was 11.1%. This declined to a rate of
2.6% over time (1983 to 1994). The authors concluded that functional elderly patients
should not be denied curative lung resection on the basis of age alone, but they also
cautioned against the use of pneumonectomy. 34 Harvey et al found the risk of operative
mortality not to increase until after the age of 80. 35 In their study of 81 patients with
surgery for non–small-cell lung cancer, these authors observed a mortality rate of 1.4% for
patients under 70, 1.6% for patients between 70 and 79, and 17.6% for patients 80 years or
older. The use of heparin prophylaxis against deep-vein thrombosis and pulmonary embo-
lism was emphasized. The authors cautioned against the use of extended pulmonary resec-
tion. They also preferred limited wedge resection to lobectomy in patients with
preoperative impairment of pulmonary reserve. Hanagiri et al reported no mortality among
18 octogenarians after resection. Half were lobectomies, and the remainder constituted
various forms of parenchyma-sparing procedures. A 5-year survival rate of 42.6% was
found, comparable to that obtained in younger patients. 36 Other centers have noted over-
all operative mortality rates of less than 2% for selected patients aged 70 and over, with
intermediate-term survival rates comparable to those for younger patients. 37,38

A correlation between operative mortality and the extent of pulmonary resection was
demonstrated in elderly patients. Evans noted a mortality rate of 15% after lobectomy as
compared with 27% after pneumonectomy among patients aged 65 years and older. 31

Bates reported on 100 patients over the age of 70 who had 26% mortality after
pneumonectomy as compared with 14% after lobectomy. 39 No deaths were noted after
segmental resection. Oliaro et al had a 9.1% mortality rate after pneumonectomy as com-
pared with an overall mortality rate of only 3.1% among patients over 70 years of age. 40

Jensik et al advocated limited pulmonary resection for elderly patients with lung cancer
and marginal physiologic reserve. 41 More recent reports indicate that mortality may be
decreasing even for pneumonectomy and suggest that there are fewer differences in opera-
tive mortality between different types of resection in properly selected patients older than
75 years. 42 Tanita et al recorded no operative deaths in a highly selected series of 24
octogenarians undergoing more than single lobectomy. 43

Age alone is not a contraindication for pulmonary resection. A 1990 review of 185
patients 70 years old or older with non–small-cell lung cancer noted a 5-year survival of
48% after resection and an operative mortality rate of 3%. 44 Mortality and prognosis were
similar to those associated with younger patients. No differences based on age were found
with regard to histologic type, TNM (tumor. node, and metastasis) classification, and
curability. Pulmonary complications occurred in 21% of the elderly patients and were
correlated with impaired preoperative pulmonary function and smoking. Nonoperative
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therapy or limited resection was recommended when postoperative pulmonary function
was predicted to be less than 0.8 L/m2 for vital capacity and 0.6 L/m2 for forced expira-
tory volume in 1 second (FEV1). 45,46 Mane et al similarly found that age was not a
predictor of poor long-term survival after resection for lung cancer. 47 Aoki et al analyzed
the risks associated with pulmonary resection in 35 patients over the age of 80. 48 The
operative mortality rate was 0%, with morbidity in 60%. There were 10 major pulmonary
complications, including respiratory insufficiency following bacterial pneumonia and spu-
tum retention. Although they concluded that surgical treatment was not contraindicated for
octogenarians with lung cancer, the authors cautioned that preoperative low arterial oxy-
gen, high alveolar-arterial oxygen diffusion gradient, and long operative times may place
older patients at risk for serious postoperative pulmonary complications. A gross survey of
7099 patients in Japan evaluated 30-day operative mortality and its relationship to patient
age. The mortality was 0.4% for patients younger than 60 years, 1.3% for those 60 to 69,
2.0% for those 70 to 79, and 2.2% for patients aged 80 and over. 49 In 2000, Bernet et al
compared 92 patients younger than 50 years of age undergoing surgery for lung cancer
with a comparable group of 120 patients older than 70 years. No difference was found in
operative mortality between the two groups (2.2% versus 2.5%). Survival was similar in
younger and older patients after surgical resection. The survival rate at 5 years, when
adjusted for tumor stage, was 56% in patients younger than 50 years as compared with
53% in patients older than 70 years. 46 Oliaro et al assessed postoperative complications,
mortality, and long-term survival after surgical therapy for non–small-cell cancer in 258
patients aged 70 years and older. 40 Overall postoperative mortality was 3.1%, with a
morbidity rate of 39.1%. The rate of complication was significantly increased among
patients with multiple concomitant diseases. Multivariate analysis found that survival was
dependent on tumor stage and not on age. Five-year survival for stage I cancers was
73.6% as compared with 23% for stage II. They additionally found that highly selected
elderly patients had a significantly higher rate of survival than did those patients who were
operated upon when the criteria for surgery were less strict. The proper selection of pa-
tients for surgery was found to have as much influence on survival as the stage of the
tumor. This finding highlights the importance of functional status, rather than chronologic
age, as a determinant for good outcome after resection. The low mortality and acceptable
survival data confirmed to the authors that surgery is worthwhile for selected elderly
patients.

Advancements in anesthesia and pain management have certainly helped to reduce the
mortality of standard pulmonary resections. Mortality rates after lobectomy among elderly
patients are therefore now similar to those found among younger patients. Data indicate
that although age is not associated with postoperative mortality, advanced age is associ-
ated with increased morbidity. A report on 331 patients undergoing major resection for
lung cancer prospectively found that age over 60 years, male sex, pneumonectomy, and
predicted postoperative FEV1 are univariate predictors of increased risk for major compli-
cations. 50 When the effect of these variables was controlled for in a multivariate analysis,
a low predicted postoperative FEV1 remained the only significant independent predictor of
complications. The researchers concluded that pulmonary resection should not be denied
on the basis of traditionally cited preoperative pulmonary variables, and that this very
simple calculated prediction of postoperative pulmonary function may help identify pa-
tients at increased risk for complications. Wang et al found low diffusing capacity for
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carbon dioxide (Dlco) to predict a high risk for pulmonary complications after surgery and
an increased length of hospital stay. 51 Exercise testing, 6-minute walk distances, and stair
climbing are used as adjuncts to the standard spirometric testing of high-risk patients. 52

Relatively small patient numbers and the fact that the patients are already highly se-
lected for good performance status limit most studies dealing with the results of
pneumonectomy in elderly patients. Specific inferences with respect to age-associated
mortality and morbidity are therefore difficult to draw from retrospective descriptions.
Although advanced age alone generally has not been predictive of death after
pneumonectomy, retrospective studies have demonstrated higher mortality among elderly
patients. Mizushima et al found a significantly higher operative mortality after
pneumonectomy among patients over the age of 70 (22.2%) than among younger patients
(3.2%). 53 The cancer-related prognosis for the elderly group was, however, comparable to
that for younger patients across all stages. Age was not found to predict a poor prognosis
for long-term survival. Despite the higher operative mortality, pneumonectomy was
thought to be justified for the treatment of lung cancer in carefully selected elderly pa-
tients.

Bernard et al reviewed the results of pneumonectomy among 639 patients at the Mayo
Clinic. 54 Associated conditions were found in 47.7%. These concurrent illnesses included
chronic obstructive pulmonary disease (COPD) (28.6%), coronary artery disease (13.1%),
cardiac arrhythmia (9.1%), and diabetes mellitus (8.5%). Complications occurred in 43.2%
of patients; the vast majority of these were cardiopulmonary. The mortality rate observed
was 7.0%. Advanced age was associated with postoperative cardiopulmonary morbidity in
univariate analysis (P � .0001). Age was as important in determining morbidity as de-
creased FEV1 and the presence of pre-existing cardiovascular disease. In multivariate
analysis, advanced age was again found to be strongly associated with cardiopulmonary
morbidity. Age alone did not prove to adversely affect postoperative mortality in either
univariate or multivariate analysis. Appropriate selection of patients and meticulous
peri-operative care were deemed paramount in minimizing the risk of pneumonectomy.
These researchers recommended aggressive screening for the presence of occult cardio-
vascular disease and optimizing the patient’s pulmonary function. Reversible conditions,
such as smoking, infection, or bronchospasm, also should be addressed prior to surgery.
Intra-operative techniques, such as intra-pericardial control of hilar vessels and tissue
reinforcement of the bronchial stump, were recommended to minimize technical compli-
cations. Similar findings were found for patients undergoing combined pulmonary and
chest wall resection for locally invasive lung cancer. An analysis of 201 patients undergo-
ing surgical resection of lung cancers invading the chest wall was performed by the use of
both univariate and multivariate methods. Age, nodal involvement, and depth of invasion
were found to be the only independent factors predicting survival in completely resected
patients. Age alone was not found to predict outcome. 55

Efforts have been made to identify factors that may be responsible for the higher opera-
tive mortality among elderly patients. Kirsh et al, in a 1976 report from the University of
Michigan, reviewed 55 patients who had undergone curative resection for lung cancer. 56

This cohort came from a group of 75 patients, older than 70 years of age, who had been
diagnosed with lung cancer between 1959 and 1969. Seventeen patients were deemed
inoperable because of comorbidity, and three were found at operation to have unresectable
disease. The remaining 55 patients had an operative mortality of 14% after lobectomy and
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17% after pneumonectomy. Five-year survival was 30% and was comparable to that seen
among younger patients. Overall operative mortality rates, for all age groups, from the
same institution were 7% for pneumonectomy, 5.7% for lobectomy, 0% for segmen-
tectomy, and 1.6% for thoracotomy alone. The researchers concluded that age per se does
not have an adverse influence on long-term survival after pulmonary resection for
bronchogenic carcinoma and that a decision to proceed with surgery should be made on
the basis of cardiovascular status and pulmonary reserve. The higher rate of peri-operative
mortality among elderly patients was attributed to difficulties in properly identifying
poor-risk elderly patients prior to surgery. Accurate and precise guidelines for excluding
patients from operation were therefore proposed. The guidelines proposed to indicate
inoperability included:

� resting hypercapnia (PCO2 � 45 mm Hg) or hypercapnia with exercise;

� hypoxemia (PO2 � 50 mm Hg);

� FEV1 � 2000 mL, FVC � 2000, or MVV � 50% of predicted for pneumonectomy;

� FEV1 � 1500 mL for lobectomy;

� calculated FEV1 � 800 mL after surgery.

All these indices related the risk of surgery to physiologic function without any specific
reference to age. The researchers concluded that surgery for lung cancer can be safely
offered to properly selected elderly patients with acceptable mortality and good potential
for long-term survival.

Harpole et al found that age greater than 65 years, right-sided procedures, and the
presence of dysrhythmia are associated with increased risk for major complication after
pneumonectomy. 57 No identifiable factors were noted to predict mortality.
Supraventricular dysrhythmias were found to be the most common complications reported
to occur after pneumonectomy (24%), typically presenting 1 to 5 days after surgery. The
patients at highest risk for these dysrhythmias were those older than 65 years and patients
undergoing right-sided procedures, extrapleural pneumonectomy, or intrapericardial dis-
section. Joo et al reviewed 105 patients after pneumonectomy and noted a 10% complica-
tion rate with atrial fibrillation and respiratory failure predominating. 58 Continuous
electrocardiographic monitoring for the early diagnosis of cardiac dysfunction was there-
fore recommended.

Despite the higher operative mortality documented among older patients, most authors
advocated an aggressive surgical approach to lung cancer in elderly patients. Meticulous
patient selection and preservation of pulmonary tissue were the hallmarks of studies that
showed improved surgical outcome after resection in elderly patients. Breyer et al reported
on 150 pulmonary resections for primary lung carcinoma among a highly selected group
of patients over the age of 70 years. 59 Parenchyma-sparing procedures were used when-
ever possible, with segmental resection performed in 52 cases. Multiple logistic regression
analysis determined that the amount of lung tissue removed, a history of congestive heart
failure, and a history of previous pulmonary resection are all significantly related to an
increased risk of major complications or death. The risk of major complication or death
was not found to be related to age. Overall 5-year survival was 27%, with a hospital
mortality of only 4%. The aggressive use of chest physiotherapy and aspiration bron-
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choscopy among these elderly patients was credited for the low rates of complication and
death after surgery. It was recommended that age alone is not a criterion to reject a patient
for pulmonary resection. In 1987, Sherman and Guidot compared two groups of patients,
under and over the age of 70, in terms of operative outcome after thoracotomy. 60 Al-
though operative mortality in the elderly group was greater (9.4% versus 4.0%), no statis-
tically significant difference in the postoperative complications, postoperative hospital
stay, or actuarial survival was found. The researchers concluded that advanced age does
not adversely affect prognosis, and they also urged that elderly patients with reasonable
cardiopulmonary function have a potentially curative pulmonary resection. This conclu-
sion was echoed in the geriatric literature of the day, as continued refinements in surgical
care gradually lowered the mortality risk for lung cancer surgery among elderly patients to
levels that began to approach those obtained in younger patients. 61

The number of elderly patients who will require treatment for lung cancer is certain to
increase. Standard lobectomy is safe and effective for older patients. The mortality and
morbidity after either segmental or lobar resection is generally comparable to that
achieved in younger patients. Elderly patients do appear to have an increased rate of
complication after more extended resections that include either removal of chest wall or
pneumonectomy. The majority of complications are either cardiac or respiratory. Mortality
after extended resection is not substantially increased among elderly patients in most
surgical series, likely because of the rigorous selection process that occurs prior to consid-
ering patients for radical surgery. Any consideration of pulmonary resection in elderly
patients therefore mandates a rigorous review of preoperative cardiopulmonary re-
serve. 62,63 Data from standard spirometry may be supplemented by exercise testing, blood
gas analysis, measurement of diffusing capacity, and nuclear ventilation-perfusion studies.
In multivariate analysis, advanced age and increasing extent of pulmonary resection was
found to predispose the patient to cardiac arrhythmias. 64 A comprehensive system of
surgical care must be considered for elderly patients undergoing major resection.
Preoperative physical conditioning with incentive spirometry, graded exercise, and smok-
ing cessation represents one aspect of this program. Intra-operative technique must be
meticulous in order to minimize bleeding and tissue trauma. Effective pain control, early
mobilization, chest physiotherapy, prophylaxis for deep-vein thrombosis, and electrocar-
diographic monitoring are important components of postoperative care. The Society of
Thoracic Surgeons has a large database of perioperative outcomes and long-term results
for coronary artery bypass grafting. 65 Recently, the society initiated a similar database for
patients undergoing major thoracic surgical procedures.

Minimally invasive techniques of pulmonary resection may offer unique advantages to
the elderly patient. Because a significant part of the morbidity of lung resection can be
attributed to the pain of the incision with its resultant deleterious effects on pulmonary
function, any reduction in the extent of the incision used to access the lung may result in
decreased postoperative morbidity and mortality. Muscle-sparing thoracotomy was shown
to decrease pain, length of hospital stay, and narcotic requirements as compared with
standard incisions. 66 Video-assisted thoracic surgery (VATS) has been used for wedge
resection and lobectomy in elderly patients. 67–71 Specialized surgical centers have demon-
strated that these techniques are feasible and safe. 72 Early results with VATS lobectomy
have shown that survival results are comparable to those of open surgery in stage I lung
cancer. 73,74 Reductions in surgical complications, mortality, pain, narcotic use, postopera-
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tive delirium, hospital cost, and length of stay have been described. 75,76 Long-term sur-
vival data comparing VATS lobectomy with standard resection in elderly patients are not
currently available.

The optimal care of the elderly patient undergoing pulmonary resection includes meticu-
lous attention to detail before, during, and after operation. A multimodality approach to the
surgical management of lung cancer in the elderly patient is therefore needed. Although
few centers have a dedicated clinical pathway specifically designed for elderly patients,
standard practice guidelines incorporate many of the core elements necessary for optimal
care of the aged thoracic surgery patient. Key components of this approach begin with
increased educational efforts to overcome potential bias among physicians who may not
fully consider elderly patients as candidates for surgery. Additional features are lung can-
cer screening among older people, optimal preoperative testing of elderly patients, and
appropriate referral to centers of specialized care. Cost-effective methods of preoperative
conditioning will need to be developed.

ThoracicSurg 1 (Level A): Randomized controlled trials are needed of
the effect on mortality and morbidity of the use of computed
tomography screening for elderly patients with high-risk factors for
the development of cancer.

ThoracicSurg 2 (Level B): An instrument to assess age-specific out-
comes, functional status, and quality of life for elderly lung cancer
patients that is applicable to both preoperative and postoperative
situations needs to be developed and validated.

ThoracicSurg 3 (Level A): Ongoing large therapeutic lung cancer trials
need to incorporate the age-specific instrument described in
ThoracSurg 2.

ThoracicSurg 4(Level B): A preoperative tool to assess the general func-
tion of the elderly patient having a major pulmonary procedure
needs to be developed and validated.

ThoracicSurg 5 (Level B): A multivariate analysis using the Society of
Thoracic Surgeons Database or other collections of cases and aimed
at defining the most important risk factors for adverse surgical out-
comes should be performed. The instrument should include mea-
sures of the patient’s functional capacity as well as pulmonary
functions.

ThoracicSurg 6 (Level B): A method of preoperative optimization that
addresses the most important risk factors for morbidity and mor-
tality from pneumonectomy should be developed and tested.

ThoracicSurg 7 (Level A): Randomized controlled trials are needed to
compare the efficacy of preoperative optimization methods with
current best medical practices.

ThoracicSurg 8 (Level A): Randomized controlled trials are needed to
evaluate video-assisted thoracic surgery techniques for lobectomy;
the trials should compare outcomes, including long-term survival in
elderly patients, with those of standard open procedures.
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BENIGN DISEASES OF THE LUNGS
The two most common disease states that impact the lung health of elderly persons are
pneumonia and chronic bronchitis. The Centers for Disease Prevention and Control pub-
lished the discharge statistics for 2000 in advance form in 2002. 77 The data demonstrate
that hospitalization for those aged 65 and over continues to rise while all other groups
have shown a continued decline. Pneumonia was found to be the third most common
reason behind heart disease and fractures for hospitalization in this age group. Pneumonia
and chronic bronchitis combined were second only to heart disease as the first diagnosis at
the time of discharge from the hospital. In the elderly age group, pneumonia is the fifth
most common cause of death.

Chronic bronchitis and emphysema are the subject of intense investigation by the gov-
ernment. The National Emphysema Treatment Trial (NETT), supported by the National
Heart, Lung, and Blood Institute (NHLBI), the Health Care Financing Administration
(HCFA, now the Center for Medicare and Medicaid Services), and the Agency for Health
Care Policy and Research (AHCPR, now the Agency for Healthcare Research and Qual-
ity), is the first multicenter clinical trial designed to determine the role, safety, and effec-
tiveness of surgery to reduce lung volume. Patient screening for entry into the study began
in the fall of 1997. It is expected to run for a few more years, and multiple reports are
anticipated that will help to define the altered physiology, the best diagnostic evaluations,
the optimum rehabilitation, and the role of surgery in the long-term management of severe
emphysema. This investigation, coupled with the Lung Health Study, 78 will continue to
provide a focus on emphysema for years to come. In March of 2002, the NHLBI reported
on a workshop on COPD. 79 The report discussed the new results, concepts, and opportu-
nities in COPD research: protease functions, oxidant injury, viral infection, mucous
hypersecretion, apoptosis, alveolar regulation, biomarkers, genetics, inflammation, imag-
ing technologies, molecular characterization, and drug development. It recommended re-
search into characterization of the disease process, pathogenesis, and therapy. However, it
did not include the effects of trauma or surgery, or the additive effects of aging on patients
with COPD.

Pneumonia per se is not a surgical condition, but the consequences and complications of
pneumonia such as empyema require intervention. Gavazzi et al investigated empyema in
elderly patients 80 and found that many very old patients present with a pleural effusion
that is not associated with classic symptoms of pneumonia. Prompt attention to pleural
drainage and institution of antibiotic therapy are the most important prognostic factors.
These researchers recommended that, because of the diversity of clinical presentation in
the elderly population and because of the efficiency of rapid treatment, physicians should
perform an examination of pleural fluid when the cause of pleural effusion in an older
patient is uncertain. Chu et al echoed the same sentiments, emphasizing that failure of
early recognition leads to a protracted course. 81

Although thoracotomy and decortication have been the mainstay of empyema manage-
ment in all patients for many years, clinicians constantly look for less invasive methods to
manage these very ill patients. Tube thoracostomy with the installation of fibrinolytic
agents was introduced more than 30 years ago. It has met with some success, particularly
for the frail patient or the patient who is too ill to undergo a major surgical procedure.
Cameron reviewed the use of fibrinolytics, including several randomized trials. 82 At this
time, there is insufficient evidence to support routine use of intrapleural fibrinolytic
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therapy in the treatment of parapneumonic effusion and empyema. Ongoing trials may
shift the balance toward the use of fibrinolytic therapy.

Another technique that has been popularized is the use of VATS for the management of
empyema. This technique specifically for empyema was first described in 1985. 83 Since
then, there have been a number of reports verifying the usefulness of thoracoscopy. 84,85

Coote reviewed the trials comparing thoracoscopy with tube thoracostomy and with tube
thoracostomy plus fibrinolytic therapy. 86 This reviewer concluded that thoracoscopy
seems to offer an advantage in terms of chest tube time and length of stay but that there is
insufficient level I evidence to conclude that thoracoscopy is clearly superior.

ThoracicSurg 9: (Levels B, A): The effects of lung volume reduction pro-
cedures and their complications on elderly patients with chronic
obstructive pulmonary disease need to be investigated in cohort
studies that compare younger and older patients. Subsequently, a
randomized controlled trial might be needed to compare outcomes
in elderly patients who undergo a standard volume-reduction pro-
cedure with similar patients who do not.

ThoracicSurg 10 (Level A): Randomized trials are needed to evaluate the
efficacy of minimally invasive techniques and compare them with
standard thoracotomy for the management of empyema in elderly
patients.

ESOPHAGEAL CANCER
Esophageal cancer is one of the 10 most common solid tumors in humans. There are
approximately 12,500 cases per year in the United States. 87 Over 90% of these patients
will die of their disease despite therapy. 88 Early symptoms of esophageal cancer may be
subtle or entirely lacking. Intermittent dysphagia may be ignored by the patient or
under-investigated by treating physicians. More than 60% of patients, at presentation,
therefore have metastatic or unresectable disease. Of the patients who proceed on to sur-
gery, 75% have locally advanced disease. 89,90 In a study of the interval between onset of
dysphagia and treatment, Rothwell et al found a median delay of 15 weeks for patients
with dysphagia and 17 weeks for patients with other symptoms. The most frequent cause
of delay was late presentation to the family doctor. 91

The incidence of squamous cell cancers varies tremendously across the globe. Its inci-
dence in Western countries is approximately 5 to 10 cases per 100,000 persons. Areas in
Iran and China report an incidence of up to 500 cases per 100,000. Factors related to the
development of squamous cell cancers include age, sex, race, diet, alcohol consumption,
and tobacco abuse. The average age at presentation for squamous cell cancer of the
esophagus in the United States is 67 years. The overall incidence is 4 to 6 times higher in
men than in women. 92 Tobacco and alcohol consumption are strong predisposing factors
in the development of squamous cell carcinoma of the esophagus. Case studies have
revealed a strong dose-related risk among smokers that is 5 to 10 times the risk among
nonsmokers. 93 The same is true of alcohol, with the greatest increased risk among those
consuming hard liquor as opposed to wine or beer. 94 The combination of smoking and
heavy alcohol consumption appears to have a synergistic effect on the development of
esophageal cancer and to cause a 100-fold increase in relative risk. 95 Nutritional deficien-

GERIATRIC GENERAL THORACIC SURGERY 123



cies in vitamins A, B2, and C also have been implicated in the development of squamous
cell cancers of the esophagus, as have mineral deficiencies involving zinc and magnesium.
The risk was found to be elevated with high meat intake, and protective effects were found
with increased consumption of raw fruits and vegetables. 96 These risk factors are of
specific importance to elderly patients and to their family physicians. High cumulative
exposure to tobacco and alcohol, combined with nutritional deficiencies that are often seen
among seniors, should prompt the physician to specifically ask questions on the quality of
patient swallowing. There should be a low threshold for further investigations, such as a
contrast esophagram and esophagoscopy.

Adenocarcinomas of the esophagus are generally not associated with any of the risk
factors typically found among patients with squamous cell cancer. 97–101 Patients with
adenocarcinomas usually are well-nourished middle- to upper-class men with no history of
alcohol abuse. Obesity and gastroesophageal reflux have been linked to the subsequent
development of esophageal adenocarcinoma. 102–104 Benign columnar metaplasia of the
esophagus (Barrett’s esophagus) is found in 10% of patients with symptomatic gastro-
esophageal reflux and is present in 70% of resected adenocarcinomas of the gastric cardia
and esophagus. 105,106 Patients with Barrett’s esophagus are at risk of developing dysplasia
within the areas of columnar metaplasia. The presence of dysplasia in a columnar-lined
esophagus represents a premalignant condition that substantially increases the risk for the
subsequent development of invasive cancer. 107 The risk of developing adenocarcinoma in
the presence of Barrett’s esophagus is estimated to be 1/400 to 1/170 patient years. This is
40 times greater than that seen in patients without Barrett’s esophagus. 108–110 The histo-
logic progression of Barrett’s esophagus to carcinoma may be related to mutations of the
p53 tumor suppressor gene. 111 Growth factor mutations involving erb-b2 and EGFR may
further contribute to malignant transformation. 112 Other studies have suggested that de-
struction of cyclin kinase inhibitors may promote uninhibited growth of the cancers. 113

The prevalence of gastroesophageal reflux and its influence on the subsequent develop-
ment of Barrett’s esophagus has resulted in a dramatic change in the epidemiology of
esophageal cancer over the past 20 years in the United States. Adenocarcinomas of the
gastroesophageal junction have become the predominant histologic subtype, now account-
ing for more than 70% of esophageal cancers. In the United States between 1976 and
1987, the average annual rate of increase in incidence of esophageal adenocarcinoma
among white males was 9.4%, exceeding that of any other malignancy. 114 Similar trends
were noted in western European countries. 115 This is in marked contrast to worldwide
statistics, where squamous cell cancers still account for the majority of cases. Patients with
a long history of reflux should be screened for Barrett’s changes by esophagoscopy. The
presence of dysplasia must be specifically sought, as it represents a premalignant condi-
tion. High-grade dysplasia is an indication for esophagectomy because of the prevalence
of occult adenocarcinoma. 116 Educational efforts must therefore be aimed toward the
general public and health care personnel in order to enhance recognition of the relation-
ship between reflux and esophageal cancer. This knowledge may lead to the early investi-
gation of symptoms and improve patient acceptance of either surveillance or therapeutic
procedures.

In the past few years, investigations into the possibility of preventing cancer with
simple agents have borne fruit. Moran reviewed the use of anti-inflammatory drugs to
decrease the risk of developing cancer in general. 117 The Mayo Clinic group, working
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with a well-established model of Barrett’s cancer, demonstrated a decrease in the rate of
cancer development in rats fed COX-2 inhibitors. 118 Kaur et al gave patients with Bar-
rett’s esophagus COX-2 inhibitors and demonstrated a decrease in COX-2 and prosta-
glandin E2 expression in mucosal biopsies. 119 In a novel approach, Lin et al gave the
Chinese herbal medicine zeng sheng ping to patients with high-grade dysplasia and ribo-
flavin with calcium to patients with mild dysplasia. 120 The patients with high-grade
dysplasia had a 50% reduction in relative risk, and the patients with mild dysplasia had an
80% reduction in relative risk. Clinical trials with COX-2 inhibitors are now starting in the
United States.

Esophageal resection is the standard treatment of both squamous cell cancers and
adenocarcinomas of the esophagus. Improvements in patient selection, anesthesia, opera-
tive technique, and peri-operative care have dramatically reduced operative mortality over
the past 20 years. 121 Surgical resection can provide an 80% 5-year survival in patients
with stage I disease. The 5-year survival of patients after surgery for locally advanced
disease is approximately 20% to 30%. Unfortunately, the majority of patients are unable to
undergo surgery because they have extensive disease at the time of diagnosis. The formi-
dable physiologic stress posed by the operation itself also renders many additional patients
inoperable because of their comorbidities. Two surgical approaches are widely used for
esophageal resection: trans-hiatal esophagectomy with cervical esophagogastric anasto-
mosis and Ivor Lewis transthoracic esophagectomy. The major difference between the two
techniques relates to the location of the anastomosis and the need for thoracotomy. The
trans-hiatal esophagectomy involves an upper midline laparotomy and a left cervical neck
incision. Mobilization of the esophagus is done through the hiatus, and a thoracotomy is
not required. The esophagogastric anastomosis is placed in the left neck at the level of the
clavicle. The Ivor Lewis esophagectomy is performed via a laparotomy incision and a
right thoracotomy. 122 The anastomosis is located in the chest at the level of the azygous
vein. The equivalence of trans-hiatal esophagectomy to transthoracic esophagectomy for
long-term survival has been well documented at different centers throughout the world in
both retrospective case series and prospective clinical trials. 123–130

Surgery may have its most important functional impact by changing the mode of recur-
rence in esophageal cancer. Autopsy findings comparing resected and nonresected patients
treated for esophageal cancer found local residual cancer to be much more common
among patients who had not undergone surgery as part of their therapy (94.4% versus
21.2%, P � .0001). The low incidence of localized disease suggests that esophagectomy,
though often palliative in terms of overall survival benefit, may be very effective in
minimizing the incidence of local recurrence and its attendant disabling symptoms. 131

Recurrence patterns after trans-hiatal esophagectomy indicate that almost 40% of patients
will later develop loco-regional disease, either alone or in combination with systemic
metastases. In multivariate analysis, recurrence was found to be related to postoperative
lymph node status and the radical nature of the operation. 132 Surgery will result in better
long-term control of local symptoms. The choice of operation may have some impact on
the risk for local recurrence. The potential benefit of more radical forms of local resection,
such as total thoracic esophagectomy with radical lymphadenectomy, must be balanced
against the risk for increased peri-operative morbidity and mortality. Among elderly pa-
tients, the trans-hiatal esophagectomy is likely to be a less physiologically demanding
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operation. It obviates the need for thoracotomy and therefore avoids the attendant pain and
decline in respiratory performance associated with a second incision into the chest. The
location of the anastomosis in the neck, as opposed to the right chest, maximizes the
extent of the proximal margin and makes management of any potential leak less compli-
cated. 133 Anastomotic leaks are generally well tolerated, as the cervical esophagogastric
anastomosis is easily accessed and drained, and strictures are safely dilated. 134 The use of
a side-to-side stapled anastomosis in the neck has resulted in a substantial reduction in
frequency of anastomotic leaks and later strictures. It represents the latest in a series of
technical refinements of this operation. 135 Orringer et al at the University of Michigan
have provided benchmark data regarding the safety and efficacy of trans-hiatal esopha-
gectomy. Data from 1085 patients were reported, with a hospital mortality rate of 4%. 136

Actuarial survival of patients with carcinoma equaled or exceeded that reported for
transthoracic esophagectomy. Late functional results were good or excellent in 70% of
patients. Greater safety, fewer complications, and comparable long-term survival have led
many to consider trans-hiatal esophagectomy to be the approach of choice for patients
with limited functional reserve. 137,138

Age-related declines in cardiopulmonary capacity are important in evaluating patients
for esophagectomy. A multivariate analysis of postoperative complications after esopha-
geal resection found age and volume of transfusion to be associated significantly with
postoperative hypoxemia and the need for prolonged respiratory support. 139 In a study
using the National Medicare claim database for patients aged 65 years and older, the
operative mortality of 1.2 million patients who were hospitalized between 1994 and 1999
for major elective surgery was reviewed. Operative mortality was found to vary widely
according to the type of procedure. Esophagectomy and pneumonectomy were associated
with the highest risk of death, with mortality rates of 13.6% and 13.7 %, respectively. 140

Operative mortality among patients 80 years and older was more than twice that observed
for patients 65 to 69 years old. A retrospective analysis for risk factors associated with
poor outcome after esophagectomy in a series of 269 patients found age (P = .001, relative
risk [RR] = 2.6) and performance status (P = .04, RR = 1.9) to predict operative mortality.
Multivariate analysis determined the optimal predictive model to be defined by age (RR =
3.9), intraoperative blood loss (RR = 1.7), pulmonary complications (RR = 6.6), and the
need for inotropic support (RR = 10.2). 141

Several authors specifically reviewed their experience with esophagectomy among eld-
erly patients. Poon et al studied 167 patients over the age of 70 and compared the results
of esophagectomy with that found in 570 younger patients. 142 The resection rate in the
elderly population was lower than that in younger patients (48% versus 65%, P � .001).
No significant differences were observed in the rate of surgical complications. The 30-day
mortality was higher in the elderly patients (7.2% versus 3.0%, P = .02), but the hospital
mortality rate was not significantly different between the elderly and younger age groups
(18.0% versus 14.4%, P = .27). Survival was similar between the two age groups when
deaths from unrelated medical conditions were excluded from analysis. The authors con-
cluded that in the elderly patient, esophagectomy for carcinoma of the esophagus could be
carried out with acceptable risk and that intensive peri-operative support would be re-
quired. Alexiou et al reviewed 337 patients under the age of 70 and compared them with
150 patients aged 70 to 79 and 36 patients aged 80 to 86 undergoing esophagectomy at a
specialty center for thoracic surgery in England. These three groups were analyzed with
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regard to preoperative medical status, resectability, complications, operative mortality, and
long-term survival. Patients over the age of 70 had fewer pre-existing respiratory problems
than younger patients. No significant differences in resectability rate were detected among
the three groups (80.8%, 77.7%, and 80%, respectively). Elderly patients had a higher
incidence of overall (34% and 36.1%), respiratory (24.7% and 19.4%), and cardiovascular
(7.3% and 11.1%) complications than did those aged under 70 years (24.6%, 16.3%, and
2.1%, respectively). However, operative mortality (4.7%, 6.7%, and 5.6%) and 5-year
survivals inclusive of operative mortality (25.1%, 21.2%, and 19.8%) were similar among
the three groups. Esophagectomy in this specialist thoracic unit was safe and associated
with acceptable long-term survival in all age groups. 143 Jougon et al noted the same in a
study that compared 89 patients over the age of 70 years with 451 younger patients. The
older patients had a 24.7% morbidity rate and 7.8% mortality. No significant differences
between the two groups were found in terms of morbidity, mortality, mean hospital stay, or
long-term survival. 144 Chino et al reported a 60% incidence of postoperative complica-
tions in a series of 45 patients over the age of 80 years. Five-year survival after resection
was 30.8% and comparable to that for younger patients. 145 Xijiang et al reported on a
series of 63 elderly patients operated upon for esophageal cancer between 1978 and 1992.
A complication rate of 25.4% was noted, with pulmonary problems being most commonly
encountered. The 3-year survival rate among patients undergoing surgery with curative
intent was 100%, 35%, and 25% in stages I, II, and III, respectively. 146 Naunheim et al
described 38 patients over the age of 70 who underwent transthoracic (71%) or trans-hiatal
(29%) esophagectomy. Pneumonia was again the most prevalent postoperative complica-
tion, occurring in 29% of patients. 147 Thomas et al reported on 56 patients over the age of
70 and compared them with 330 younger patients undergoing esophagectomy for cancer.
Pulmonary function, as assessed by spirometry, was significantly worse among the older
patients. Operative mortality was comparable in the two groups (10.7% versus 11.2%).
Postoperative morbidity included anastomotic leak (10.7% versus 13.6%) and pulmonary
complications (17.9% versus 20.6%) in both groups. Excellent palliation of dysphagia was
achieved in 92% of the elderly patients who survived operation. Five-year survival was
not different for elderly and younger patients (17% versus 18.9%). 148 Among even older
patients, the report by Adam et al on 31 octogenarians undergoing esophagectomy demon-
strated an elective operative mortality rate of 10.7%, with the successful palliation of
dysphagia in 73%. The 5-year survival rate was 17%. 149 Emergency operation was asso-
ciated with an increased risk of complications and death. Karl et al noted no significant
difference in preoperative risk factors, operative mortality, length of stay, length of proce-
dure, estimated blood loss, rate of major complication, or Kaplan-Meier survival rate
between patients older than 70 years and those who were younger. 150

Minimally invasive esophagectomy holds the potential for further reducing operative
morbidity and mortality. 151,152 No prospective trials have directly compared traditional
open esophagectomy with minimally invasive surgery among elderly patients. There are
also no long-term data to determine whether the minimally invasive approach is equivalent
to open procedures in terms of stage-specific long-term survival and patterns of tumor
recurrence. 153,154 The same is also true for endoscopic mucosal resection, a minimally
invasive technique developed for the treatment of superficial esophageal carcinoma and
high-grade dysplasia in Barrett’s esophagus. 155,156
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Improvement in pain control is an essential element in promoting early patient mobili-
zation and preventing respiratory complications such as atelectasis or pneumonia. A
multimodality approach to control postoperative pain and the physiologic stress response
has led to earlier extubation, earlier discharge from intensive care, and improved patient
mobilization. 157 A balanced program of preemptive and postoperative analgesia has been
proposed for elderly high-risk patients undergoing esophagectomy. 158 A paravertebral
block may be combined with general anesthesia, opioids, and nonsteroidal anti-inflam-
matory drugs prior to incision. Postoperative analgesia can be provided with either con-
tinuous extrapleural intercostal nerve block or thoracic epidural infusion. Regional analge-
sia in elderly patients may help reduce the need for systemic narcotics. The sedative and
neuropsychologic side effects of these drugs may be avoided. Pain scores upon mobiliza-
tion among patients in whom epidural analgesia was continued for 5 days were found to
be significantly decreased in comparison with those from patients who were switched over
to patient-controlled analgesia with intravenous morphine in the early postoperative pe-
riod. 159 The increased use of advanced thoracoscopic and laparoscopic techniques for
minimally invasive esophagectomy may further reduce the physiologic impact of the op-
eration and resultant risk of complications related to inadequate analgesia. 160,161

One of the prime questions facing physicians caring for elderly patients relates to
whether the proposed treatment will yield an acceptable quality of life for the patient.
Esophageal obstruction related to tumor progression leads to multiple problems that are, in
aggregate, devastating to the patients’ sense of well-being. Oral food intake is severely
limited, and many patients are unable to swallow their own saliva. This will lead to the
persistent need to regurgitate the contents of an obstructed esophagus during the day and
predispose to episodes of aspiration. Persistent pain may also result from stasis and in-
flammation within the obstructed esophagus. The need for tube feeding further limits
patient autonomy. A consideration of esophagectomy in an elderly patient must therefore
take into account survival benefit, functional outcome, and quality of life. Among patients
of advanced age, for whom the potential for long life is quite limited, functional outcome
is of paramount importance. Esophagectomy must be examined in terms of its ability to
palliate dysphagia and to restore normal swallowing. The functional results after
esophagectomy will have to be compared with results obtained after chemoradiation,
stenting, or endoscopic ablation. 162

Comprehensive strategies have been devised to reduce the complications of
esophagectomy. Gillinov and Heitmiller reported on a management program from 1990 to
1995 that was designed to maximize airway protection in the postoperative period and
discussed their results with trans-hiatal esophagectomy. The clinical pathway consisted of
overnight mechanical ventilation, chest physiotherapy, video pharyngo-esophagram on
postoperative day 6 or 7, and graduated postesophagectomy therapeutic diet. Pulmonary
complications were classified as major or minor, depending upon whether or not a change
in therapy was required. Ten patients (10%) had 11 major pulmonary complications that
included pneumonia, pleural effusion, exacerbation of pre-existing COPD, and mucus plug
requiring bronchoscopy or mechanical ventilation. Patients with major pulmonary compli-
cations were older (69.3 � 9.8 versus 59.2 � 12.1 years, P �.02) and more likely to have
pre-existing lung disease. Pneumonia was the most common cause of death following
trans-hiatal esophagectomy. 163 The introduction of clinical care pathways was also asso-
ciated with a 34% reduction in total hospital costs, with major decreases in pharmacy,
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laboratory, radiology, and miscellaneous charges. 164 Orringer et al, in their large series of
patients undergoing trans-hiatal esophagectomy at the University of Michigan, emphasized
smoking cessation, preoperative incentive spirometry, and walking 1 to 2 miles per day
prior to surgery as key elements for early postoperative mobilization and minimizing
pulmonary complications. 136 Intensive-care monitoring was not routinely used in their
series of trans-hiatal esophagectomies, as patients were usually extubated in the operating
room, immediately after surgery. These strategies reflect the practices of highly experi-
enced centers and may form the framework of clinical guidelines that will optimize the
care of elderly patients.

Most clinical trials have focused on morbidity and mortality as measures of patient
outcome. The physician’s assessment of the relative harms or benefits of treatment may
differ considerably from the patient’s. Quality-of-life scores are patient based and more
likely to accurately reflect the efficacy of various treatments. Complications such as vocal
cord palsy may have marked detrimental effects on speech and comfortable swallowing
that are difficult to quantify within the context of a clinical trial unless quality of life is
taken into account. 165 Simple questionnaire studies have shown only 22% of patients to
have no complaints after esophagectomy. 166 Gross measures, such as the ability to return
to work, appear to indicate that the majority of patients can achieve a satisfactory quality
of life after esophagectomy. 167 However, return to work may be an inappropriate endpoint
for elderly patients. Less reflux, regurgitation, and esophagitis are associated with cervical
esophagogastric anastomoses than with intrathoracic anastomoses. 168

Few studies have prospectively measured quality of life by using validated and appro-
priate instruments that are sufficiently sensitive to small but clinically important changes
in quality of life. Disease-specific modules have been developed for use in conjunction
with generic measures. The European Organization for Research and Treatment of Cancer
(EORTC) QLQ-OES24 is an adjunct to the EORTC QLQ-C30 core quality-of-life instru-
ment and was specifically designed for patients undergoing potentially curative treatment
or palliation of malignant dysphagia. 169 There is evidence to suggest that these
quality-of-life indices may help predict survival in patients with esophageal cancer.
Blazeby et al reported on 89 consecutive patients with esophageal cancer who completed
the EORTC QLQ-C30 questionnaire and the dysphagia scale from the esophageal cancer
module. Univariate analysis revealed that better baseline physical and role function scores
were significantly associated with increased survival, and that worse fatigue, appetite loss,
and constipation scores were significantly associated with shorter survival (P � .01).
Multivariate analysis, taking account of associations between the quality-of-life scores and
adjusting for age, comorbidity, and tumor stage, showed that only physical function at
baseline remained significantly associated with survival. 170 In a related study, consecutive
patients undergoing potentially curative esophagectomy or purely palliative treatment
were studied with the EORTC QLQ-C30 and the dysphagia scale from the QLQ-OES24
before treatment and at regular intervals for 3 years or until death. Six weeks after
esophagectomy, patients reported worse functional, symptom, and global scores than be-
fore treatment. In patients who survived at least 2 years, quality-of-life scores returned to
preoperative levels within 9 months, but patients who died within 2 years of surgery never
regained their former quality of life. In both groups, dysphagia improved after surgery, and
the improvement was maintained until death or for the duration of the study. Patients
undergoing palliative treatment reported gradual deterioration in most aspects until death.
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Esophagectomy was thus found to provide lasting palliation of dysphagia at the cost of a
transient reduction in global quality-of-life scores among patients surviving more than 2
years. 171

Studies on the functional outcome of esophageal resection have generally focused on
patient symptoms. McLarty et al reported on 359 patients undergoing esophagectomy for
stage I or stage II esophageal carcinoma. Long-term function and quality of life were
measured in 107 patients who survived 5 or more years. Median age at operation was 62
years, with Ivor Lewis resection performed in 72% and trans-hiatal esophagectomy in
13%. Median survival was 10.2 years. Gastroesophageal reflux was present in 60%, symp-
toms of dumping in 50%, and dysphagia to solid food in 25%. Factors affecting late
functional outcome were analyzed, and it was determined that a cervical anastomosis was
associated with significantly fewer reflux symptoms and that dumping syndrome occurred
more often in younger patients. Quality of life was assessed separately by the Medical
Outcomes Study 36-item Short-Form Health Survey (SF-36) and compared with the na-
tional norm. Scores measuring physical functioning were decreased. Scores measuring
ability to work, social interaction, daily activities, emotional dysfunction, perception of
health, and levels of energy were similar to national norms, and mental health scores were
higher. 172

Johansson and Walther compared 50 patients over the age of 70 with 89 younger pa-
tients at 3, 6, and 12 months after esophagectomy in an effort to determine the influence of
age on survival and functional outcome after surgery. The overall hospital mortality rate
was only 1.4%, with all deaths occurring in the younger age group. Between 71% and
77% of the patients experienced no dysphagia at the three evaluations during the first
postoperative year. The 5-year survival rate was 31%. Survival correlated with tumor stage
but not with age. Functional outcome, as measured by dysphagia scores, was equivalent in
patients over and under 70 years of age. 173

Information regarding long-term functional outcome and quality of life after esopha-
gectomy has also been collected from patients undergoing surgery for benign disease.
These data are particularly relevant because the length of follow-up is not limited by the
progression of malignancy. The Mayo Clinic published their results with esophagectomy
for benign disease. Eighty-one patients completed a combined two-part questionnaire re-
garding esophageal function and quality of life (SF-36) a median of 9.8 years (range, 10
months to 18.9 years) after surgery. Median age at time of esophageal reconstruction was
51 years, and alimentary continuity was re-established with stomach in 71.6%. Dysphagia
to solids was present in 59.3%, with one third requiring at least one postoperative dilata-
tion. Heartburn was present in 61.7%. The number of bowel movements per day increased
in 45.7% and was unchanged in 44.4%. Age, sex, and type of esophageal reconstruction
did not affect late functional outcome. Physical functioning, social functioning, and health
perception were decreased (P � .05). No significant change was observed in
role-physical, mental health, bodily pain, energy or fatigue, and role-emotional scores. 174

Another study from the same institution found that 175 of 255 patients had functional
improvement after esophagectomy for benign disease, with a median follow-up of 52
months. Functional results were classified as excellent in 31.8%, good in 10.2%, fair in
35.4%, and poor 22.6%. 175 These data indicate that esophagectomy is associated with an
acceptable quality of gastrointestinal function and that the results are durable over time.
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The effect of hospital volume on hospital mortality after esophagectomy in the Nether-
lands was studied over the period from 1993 to 1998. Fifty-two percent of the procedures
were performed in low-volume centers averaging 1 to 10 resections per year, 6% were
performed in medium-volume centers with 11 to 20 resections a year, and 42% were
performed in two high-volume centers averaging more than 50 resections a year. Hospital
mortality was found to be 12.1% in low-volume centers and 7.5% in medium-volume
hospitals; a 4.9% mortality rate was found in high-volume centers, despite the observation
that these specialty units appeared to manage slightly more advanced tumors than the low-
and medium-volume centers. 176 The increased operative experience among specialty sur-
geons who perform high numbers of complex procedures at tertiary-care hospitals may be
one of the most critical determinants of patient mortality. Familiarity with the technical
pitfalls of procedure and their potential consequences in the postoperative period allows
the experienced surgeon to either avoid complications or recognize them earlier once they
occur. High-volume hospitals are also more likely to have a wider range of advanced
diagnostic or therapeutic services that may salvage patients who become gravely ill after
operation.

Studies in the United States have indicated that hospitals with a high volume of
esophagectomy, and therefore more experienced surgical teams, can perform the procedure
with lower costs and patient mortality rates than low-volume centers can achieve. Logistic
regression analysis was used to determine the relationship between hospital volume and
mortality in 1561 patients who had esophagectomy for cancer in California between 1990
and 1994. 177 An average of two or fewer resections was performed annually in 88% of
hospitals. The mortality rate in hospitals performing more than 30 esophagectomies during
the 5-year period was 4.8%. This compared with a mortality rate of 16% for hospitals that
performed the procedure less frequently. These results strongly support the importance of
an experienced surgical team for complex procedures associated with a high risk of com-
plication. Similar conclusions came from a retrospective cohort study using the
SEER-Medicare linked database that examined 5013 patients aged 65 years or older at
diagnosis who underwent pancreatectomy, esophagectomy, pneumonectomy, liver resec-
tion, or pelvic exenteration between 1984 and 1993. 178 Thirty-day mortality in relation to
procedure volume was adjusted for comorbidity, patient age, and cancer stage. Higher
volume was linked with lower mortality for pancreatectomy (P = .004), esophagectomy
(P � .001), liver resection (P = .04), and pelvic exenteration (P = .04), but not for
pneumonectomy (P = .32). The most striking results were for esophagectomy, for which
the operative mortality rose to 17.3% in low-volume hospitals, compared with 3.4% in
high-volume hospitals. Adjustments for case mix and other patient factors did not change
the finding that low volume is strongly associated with excess mortality. As age increases,
other factors that are not controllable, such as delirium and other geriatric complications,
may erode the advantage of the experienced surgeon. Mortality may be no different for the
oldest-old patients.

The relationship between hospital volume and cost was recently evaluated for 1136
patients undergoing esophageal resection in Maryland. High hospital volume was associ-
ated with a fivefold reduction in the risk of death, a 6-day reduction in length of stay, and
a savings of $11,673 in hospital charges. 179 In a study on the relationship between opera-
tive volume, hospital size, and cancer specialization on morbidity, mortality, and hospital
use after esophagectomy for cancer, data from the Health Care Utilization Project was
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used to evaluate all Medicare-reimbursed esophagectomies for treatment of cancer from
1994 to 1996 in 13 national cancer institutions and 88 community hospitals. Compli-
cations, length of stay, hospital costs, and mortality were assessed according to hospital
size, institutional specialization, and operative volume. Mortality was found to be lower in
national cancer institution hospitals than in community hospitals (4.2% versus 13.3%,
P � .05) or in hospitals performing a large number of esophagectomies (3. 0% versus
12.2%, P � .05). Multivariate analysis revealed that the independent risk factor for opera-
tive mortality is the volume of esophagectomies performed and not the number of other
operations, hospital size, or institutional specialization. Hospitals performing a large num-
ber of esophagectomies were found to show a tendency toward fewer complications (55%
versus 68%, P = .06), decreased length of stay (14.7 days versus 17.7 days, P = .006), and
lower charges ($39,867 versus $62,094, P � .005). The analysis indicated that the in-
creased experience of the surgical team, and not merely hospital size or cancer specializa-
tion, can account for improved patient outcome with lower cost. 180 These data were not
stratified by age and did not explicitly report on whether the improvement in overall
patient mortality reflects a uniform improvement in all age groups or advances limited to
patients of a specific age.

ThoracicSurg 11 (Level B): Screening endoscopic trials should be per-
formed for elderly patients with longstanding reflux or a history of
Barrett’s esophagus to determine if early detection and treatment
of high-grade dysplasia is cost-effective.

ThoracicSurg 12 (Levels B, A): Nonrandomized chemoprevention trials
targeted specifically toward at-risk elderly patients should be con-
tinued, to be followed by a randomized controlled trial of
chemoprevention using the most promising agent and comparing it
with usual care.

ThoracicSurg 13 (Level B): The Society of Thoracic Surgeons database
and other similar databases should be used to gather data on the
impact of age-related comorbidities and other factors related to op-
erative management on the outcomes of esophagectomy for elderly
patients.

ThoracicSurg 14 (Level B): A national database for collecting morbidity
and long-term survival rates of minimally invasive techniques for
esophageal cancer should be established.

ThoracicSurg 15 (Level B): Esophagectomy needs to be evaluated for
effectiveness as a procedure for improving quality of life and pre-
venting complications of aspiration in elderly patients.

ThoracicSurg 16 (Level B): Instruments to measure age-specific out-
comes of surgery for esophageal caner need to be developed and
validated. Functional status and quality of life should be among the
outcomes assessed.

ThoracicSurg 17 (Level A): Large clinical lung cancer trials groups
should incorporate the age-specific instruments described in
ThoracicSurg 16.
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ThoracicSurg 18 (Level A): Esophagectomy could be used as a model for
highly complex surgical procedures in the elderly patient to answer
the following questions:

� What makes the high-volume center able to provide better care for
elderly esophagectomy patients?

� Do high-volume centers achieve better surgical outcomes with the
oldest-old patients?

� In what ways can care be improved for the elderly patient after
esophagectomy?

� Once a formula for success is characterized, is it applicable to the
care of elderly patients receiving other types of major operations?

BENIGN ESOPHAGEAL DISEASE
Among elderly persons, disorders of deglutition are quite common. 181,182 With increasing
age, patients develop significant dysphagia, along with achalasia, gastroesophageal reflux
disease (GERD), and constipation. Neurologic problems that accompany normal aging and
the increased incidence of cerebrovascular accidents also add to dysphagia in the older
population. This is especially true of dysphagia. Several swallowing clinics around the
country have begun to concentrate the necessary interdisciplinary expertise in one location
and have met with some success. The chapter on otolaryngology addresses issues sur-
rounding dysphagia (see chapter 8).

Disorders of digestion commonly require therapy. They are treated by a variety of
nonsurgical methods but sometimes require surgical intervention. Some 750 references
deal specifically with operations for achalasia and reflux in the geriatric population. Sur-
geons and gastroenterologists tend to disagree on the right approach to all patients with
reflux regardless of age. Sarani et al performed a survey to understand the variation in
approach to the patient with GERD. 183 Surveys were sent to 1000 randomly selected
members of the American Gastroenterological Association (AGA) and to 1000 randomly
selected members of the Society of American Gastrointestinal Endoscopic Surgeons
(SAGES). Twenty percent of the AGA surveys and 33% of the SAGES surveys were
completed and returned. The AGA group considered patients whose symptoms are not
well controlled, those who have complications of disease, and those who require signifi-
cant lifestyle changes to control their symptoms as the best candidates for surgical evalu-
ation. As a group, gastroenterologists remain somewhat hesitant to refer patients for
laparoscopic antireflux surgery. Surgeons considered patients whose symptoms have been
well controlled with medical therapy, those who have complications of disease, and those
who require significant lifestyle changes to control their symptoms as ideal candidates for
fundoplication. As new, less invasive approaches emerge, the therapy for GERD will
likely continue to be controversial.

Surgeons agree that the trend is to perform less invasive procedures and that results are
equal to or better than open procedures. However, laparoscopic antireflux surgery is com-
monly denied to older patients with GERD because of a perceived higher operative com-
plication rate, a decreased impact of the intervention on quality of life, and decreased
cost-effectiveness. Several series of procedures on elderly patients are now available for
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evaluation. These are either retrospective reviews or historical prospective studies. One of
the first reviews to directly address the issues relating to elderly patients was reported by
Trus et al in 1998. 184 They had operated upon 42 patients aged 65 years and over out of a
total of 359 patients with GERD. These patients did as well as the younger patients. Brunt
et al reported an almost identical study the following year from Washington University. 185

In 2001, Kamolz et al evaluated the quality-of-life issues in elderly patients who had
antireflux operations. 186 They followed 72 elderly patients after surgery for 1 to 3 years.
Three patients developed significant complications, and two required reoperation. The
remaining patients did well, with a significant increase in their perceived quality of life.

In 2002, two prospective cohort studies were reported. Bammer et al examined the
safety and long-term outcome of patients aged 80 years and older who were having
laparoscopic antireflux surgery. 187 Immediate results were good, with two major compli-
cations and no deaths. At follow-up, 96% stated that their surgical outcome was satisfac-
tory. Two patients were suffering from severe symptoms. Overall well-being at a mean
follow-up time of 3.1 years was 7.5 (range 3 to 10) on a 10-point scale in comparison with
2.2 (range 1 to 5) before surgery (P = .03). Khajanchee et al culled from their database of
1100 patients 30 patients with a mean age of 71 years who had severe symptoms of GERD
and compared them with a young cohort of patients from the same database. 188 All
patients had at least 6 months of follow-up. Each group demonstrated a significant im-
provement in the postoperative symptom assessment scores and the esophageal functional
studies (P � .05). No significant differences were found in postoperative complications,
postoperative hospital stay, postoperative symptom scores, Demeester scores, or the
quality-of-life data. Even reoperative procedures seem to be safe in experienced hands.
Kamolz et al described their series of 11 patients aged 65 years and over who required
reoperation. 189 There were no serious postoperative complications, and the 3- and 1-year
follow-up demonstrated continued good results.

Newer techniques for even less invasive procedures than those now used are being
developed. These will require some refinement before they can be considered to be appro-
priate for trials in the elderly population.

ThoracicSurg 19 (Level B): A structured literature review should be per-
formed and a consensus conference between gastroenterologists and
surgeons should be organized to establish criteria, based on symp-
toms and quality of life, for intervention in the management of
gastroesophageal reflux disease, particularly in elderly patients.

ThoracicSurg 20 (Level A): A prospective trial of laparoscopic antireflux
surgery comparing elderly patients with younger matched control
patients operated on during the same period should be performed
to determine the suitability of this operation for the elderly patient.

RESEARCH IN SUPPORT OF IMPROVED CARE
Thoracic surgeons have extended the indications for operation into the oldest segment of
the population. This coincides with advances in the medical management of comorbidities
and improvements in critical care. Operative interventions are an integral part of advanced
therapy for the aging population. Technical improvements, including minimally invasive
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approaches, continue to be investigated. Complex operations such as esophagectomies are
performed routinely on older patients, with excellent results.

Accurate data are needed to determine the population at risk for the development of
esophageal and chronic lung diseases and those who might benefit from surgical interven-
tion. At the primary care level, surveys must be performed to identify age bias or aberra-
tion from evaluation protocols and to determine whether surgical candidates are referred
appropriately. Surgeons using evidence-based protocols in conjunction with pulmonolo-
gists, gastroenterologists, and oncologists must collaborate to identify appropriate candi-
dates for surgical intervention and to manage them successfully through the perioperative
period.

Older patients undergoing operations require more advanced techniques to reduce mor-
bidity. Preoperative preparation through organized care is important in preparing the older
person for the stress of a large thoracic procedure. Safer anesthetic techniques and greater
use of minimally invasive operations may yield better outcomes. The postoperative phase,
which includes intensive care, hospital stay, and rehabilitation periods, require refinement
in protocols and procedures to afford the best results. Thoracic surgeons require the latest
data and educational support to be able to treat their older patients optimally.

KEY RESEARCH QUESTIONS IN
GERIATRIC THORACIC SURGERY

The most important research areas identified in the specialty of geriatric thoracic surgery
are the impact of preoperative preparation on improving the perioperative experience, the
design and assessment of geriatric clinical management programs to accommodate the
increasingly older and sicker patients who may require thoracic operations, and the analy-
sis of short- and long-term quality-of-life outcomes among geriatric thoracic surgical pa-
tients. Studies to address these issues include clinical trials, observational studies,
subgroup analyses, and expansion of databases to address key questions about the care of
elderly thoracic surgical patients.

ThoracicSurg KQ1: How effective is preoperative preparation in im-
proving the immediate surgical outcome for elderly patients?

Hypothesis-generating research studies should focus on the technical as-
pects of specific thoracic operations. Database analyses and observational
studies of specific procedures for preoperative evaluation, education, and
preparation of elderly patients should elucidate the risk factors and specific
preparation necessary for thoracic surgical procedures. Newer methods of
assessment may ultimately shape management decisions in thoracic surgery
for the elderly patient, as they may alter practices of surgeons, revise risk
stratification, and further clarify the expectations for postoperative recovery
from thoracic surgery by the geriatric patient. Cohort studies to compare
various preoperative preparation strategies for elderly patients are needed.
Multivariate analyses of such studies may clarify the minimum functional
capacity and the role of treatment techniques to achieve the desired out-
come.

Hypothesis-testing research should include randomized trials of elderly
patients with and without specific preoperative habilitation.
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ThoracicSurg KQ2: What changes in perioperative care are needed to
improve outcomes in the elderly thoracic surgical patient?

Hypothesis-generating research should include methodologic studies to
identify high-risk elderly patients and devise clinical pathways for their
care. Database analyses of the pre-hospital, in-hospital, and rehabilitative
periods of elderly surgical patients should be performed to identify clinical
management strategies that result in decreased morbidity and improved
functional recovery. Prospective cohort studies of patients aged 75 and over
treated by nonoperative means, standard operation, and minimally invasive
modalities are needed to clarify the potential benefits of each therapy.

Hypothesis-testing research studies include randomized trials of peri-
operative management strategies, with emphasis on reduction in morbidity.
Case-control or randomized studies of elder-specific pathways to elucidate
the benefit of pathways in obtaining better functional outcomes and reduc-
ing in-hospital adverse events are needed. The aim of these studies would
be to identify treatment strategies that reduce the incidence of perioperative
pulmonary complications, wound-related problems, and end-organ failure,
which have been shown to be especially prevalent in elderly thoracic pa-
tients.

ThoracicSurg KQ3: To what extent do thoracic surgical operations im-
prove quality-of-life outcomes in the elderly patient population?

Hypothesis-generating research should include the expansion of current
clinical databases to include short- and long-term quality-of-life outcomes
of elderly thoracic surgical patients. The ability to satisfactorily gauge the
success of thoracic operations in improving quality of life for elderly pa-
tients depends heavily on the accurate measure of preoperative and
perioperative functional capabilities. Observational studies and database
analysis should focus on the refinement of risk factors for poor outcomes in
elderly surgically treated patients.

Hypothesis-testing research studies to address this question would be
aimed at comparing surgical and medical therapy for lung and esophageal
disease in older patients. Randomized trials of elderly patients treated for
specific disease entities, particularly chronic lung disease and thoracic can-
cers, using age-specific instruments are needed to clarify the role of opera-
tive therapy in improving survival and quality of life.
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