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Abstract

Background—As worldwide life expectancy rises, the number of candidates for surgical
treatment of esophageal cancer over 70 years will increase. This study aims to examine outcomes
after esophagectomy in elderly patients.

Methods—Retrospective review of 474 patients undergoing esophagectomy for cancer during
2002-2011. 334 (70.5%) patients were <70 years old (group A), 124 (26.2%) 70-79 years (group
B) and 16 (3.4%) >80 years (group C). We analyzed the effect of age on outcome variables
including overall and disease specific survival.

Results—Major morbidity was observed to occur in 115 (35.6%) patients of group A, 58
(47.9%) of group B and 10 (62.5%) of group C (p=0.010). Mortality, both 30- and 90-day was
observed in 2(0.6%) and 7(2.2%) of group A, 4(3.2%) and 7 (6.1%) of group B, and 1(6.3%) and
2(14.3%) of group C, respectively (p=0.032 and p=0.013). Anastomotic leak was observed in
16(4.8%) patients of group A, 6(4.8%) of group B and 0(0%) of group C (p=0.685). Anastomotic
stricture (defined by the need for >2 dilations) was observed in 76(22.8%) of group A, 13(10.5%)
of group B and 1(6.3%) of group C (p=0.005). Five-year overall and disease specific survival was
64.8% and 72.4% for group A, 41.7% and 53.4% for group B, 49.2% and 49.2% for group C
patients (p=0.0006), respectively.

Conclusions—Esophagectomy should be carefully considered in patients 70—79 years old and
can be justified with low mortality. Outcomes in octogenarians are worse suggesting
esophagectomy be considered on a case by case basis. Stricture rate is inversely associated to age.
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INTRODUCTION

Esophageal cancer is a disease that specially affects the elderly, showing a peak incidence
after age 65. Moreover, recent population based literature has reported that patients
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harboring Barrett’s metaplasia over 70 years old have an increased incidence of esophageal
adenocarcinoma [1,2] compared to ages 30-69. Esophageal cancer in the elderly often
occurs in patients with significant comorbidities contributing to the complexity of a
treatment strategy. As worldwide actuarial life expectancy increases, the number of
candidates for surgical treatment of esophageal cancer over 70 years will progressively
increase. In an outcomes analysis of 2315 patients derived from the Society of Thoracic
Surgeons General Thoracic Database who underwent esophagectomy, 30% of patients were
> 70 years old, and 5% were > 80 years old.[3]

Controversy around the candidacy of elderly patients to tolerate esophagectomy remains
primarily in two forms: whether age by itself is an independent risk factor for complications
and death, and whether there is a survival benefit from esophagectomy in the elderly.
Several single institution series have reported greater rates of postoperative morbidity and
mortality in the elderly age group when compared to their younger counterparts [4-9], while
others have reported similar outcomes [10-14]. This study aims to examine short and long
outcomes after esophagectomy for cancer in elderly patients (=70 years old) when compared
to younger patients. Our hypothesis is that age by itself may not be an independent risk
factor for morbidity and mortality.

PATIENTS AND METHODS

The study population includes consecutive patients undergoing esophagectomy with curative
intent for malignant disease on the Thoracic Surgery service at the Massachusetts General
Hospital between January 1, 2002 and January 1, 2011. This retrospective study was
inclusive of a wide spectrum of surgical techniques for esophagectomy. Technique was
mainly determined by tumor location and surgeon preference. Minimally invasive
esophagectomy was always performed with laparoscopic mobilization of the stomach and
thoracoscopic mobilization of the esophagus with an intrathoracic stapled anastomosis. The
study specifically includes patients with an esophagogastric anastomosis; therefore, patients
undergoing esophageal reconstruction by means of jejunal or colonic conduit were excluded.
Additional exclusions include those patients undergoing additional procedures such as
laryngectomy or pharyngectomy. Patients who received neoadjuvant therapy were included.
Demographics, preoperative and intraoperative data as well as outcome measures were
recorded. The Institutional Review Board specifically considered this retrospective chart
review, including subject selection and confidentiality, and waived the need for patient
consent.

Upper endoscopy was performed on all patients whereupon a diagnosis of esophageal cancer
was confirmed. All patients were evaluated with computed tomography of the chest,
abdomen and pelvis. Most patients underwent staging with positron emission tomography
and endoscopic ultrasound if feasible. Pulmonary function tests were routinely obtained and
cardiac stress testing if risk factors were present. Patients with resectable T3NO or greater
disease were considered for concurrent neoadjuvant chemotherapy (cisplatin/5-Flourouracil)
plus 5000 cGy of intensity modulated radiation. Young patients (<70 years) with T2NO
disease were also considered for neoadjuvant therapy. A minority of patients underwent
induction chemotherapy alone followed by surgery.

Esophageal reconstruction consisted of creation of a gastric tube using a linear stapling
device (Autosuture; Covidien, Norwalk, CT) along the lesser curve. The diameter of the
gastric conduit and the location of the gastric anastomosis on the conduit were variable.
Esophagogastric anastomoses were performed using either a manual two-layer technique
modified from the original description by Sweet [15], or employing an end-to-end
anastomotic circular stapling device (Autosuture 25, 28, 31 mm; Covidien). Stapled
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esophagogastric anastomoses were performed in the thorax only. The use of a pyloric
drainage procedure was surgeon dependent. Pyloromyotomy with an omental buttress was
the most common pyloric drainage procedure performed. Almost all patients received a
feeding jejunostomy.

Long-term follow up data was obtained from different sources. The Social Security Death
Index (SSDI) was consulted to determine the vital status of the patients and primary care
physicians were contacted to determine the cause of death.

Statistical analysis

RESULTS

The primary endpoints for this study are overall morbidity, in-hospital or 30 and 90-day
mortality, overall (OS) and cancer-specific survival (CSS). Data from the patients was
analyzed using the statistical software Stata/SE 10.1 (StataCorp LP, College Station, TX).
The chi-square test was used to compare the distribution of categorical variables between
age groups. The Kruskal-Wallis test was used to compare medians among age groups. We
analyzed the effects of age on major morbidity, anastomotic outcomes, operative mortality
and long-term survival. Major morbidity was defined as a composite outcome including all
variables listed in Table 3. Odds ratios were calculated for major morbidity, anastomotic
outcomes and mortality taking subjects <70 years as reference. Logistic regression analysis
was used to evaluate the effect of age as a continuous variable on the primary end points
while adjusting for variables of interest. Both OS and CSS analyses were performed using
the Kaplan-Meier method, log-rank test and the Cox proportional hazards method. Statistical
significance was considered with a p value less than 0.05.

Careful review of a prospective database revealed 474 consecutive patients who underwent
esophageal resection with gastric conduit reconstruction over a 9-year period. Patients were
divided into three groups based on age. Of these, 334 (70.5%) patients were <70 years old
(group A), 124 (26.2%) 70-79 years old (group B) and 16 (3.4%) =80 years old (group C).
Patient demographics are shown in Table 1.

Surgical technique

Ivor-Lewis was the most frequent approach to esophagectomy in our study population in
216 (45.7%) patients, followed by a left thoracoabdominal in 152 (32.1%), transhiatal in 49
(10.4%), minimally invasive in 38 (8.0%) and modified McKeown in 18 (3.8%) patients
(Table 2). Based on this, 406 (85.6%) anastomoses were located in the chest while 68
(14.4%) were in the neck. The esophagogastric anastomosis was constructed with a hand-
sewn technique in 385 (81.2%) cases and with a stapled technique in 89 (18.8%).
Pyloromyotomy was performed in 174 (36.8%) patients; 118 (35.4%) patients in group A,
52 (41.9%) in group B, and 4 (25%) in group C (p=0.268). After the procedure, 444 (94.3%)
patients were extubated in the operating room; this was achieved in 314 (94.9%) patients in
group A, 116 (93.6%) in group B and 14 (87.5%) in group C (p=0.429).

Postoperative care

Postoperatively, patients spent a median of 1 day in the intensive care unit (ICU)
(interquartile range [IQR]:1-2 days, range:1-36 days); patients in group A spent a median of
1 day in the ICU (IQR:1-2 days, range:1-35 days), while patients in group B spent 1 day
(IQR:1-2 days, range:1-36 days) and patients in group C spent 1.5 days (IQR: 1-2 days,
range:1-8 days) (p=0.031). Patients were discharged from the hospital at a median of 10
days of hospital stay (IQR:9-13 days, range:6—64 days); patients in group A spent a median
of 10 days (IQR:9-13 days, range:6-76 days), patients in group B spent 11 days (IQR:9-15
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days, range:6-136 days) and patients in group C spent 11 days (IQR: 9.5-20 days, range:8—
69 days) (p=0.004).

Postoperative morbidity

Major morbidity was observed to occur in 193 (40.9%) patients. The most frequent
postoperative complications were atrial arrhythmias in 89 (18.9%), pneumothorax in 72
(15.3%), pneumonia in 54 (11.4%), delayed gastric emptying in 35 (7.4%) and respiratory
failure in 24 (5.1%) patients. Major morbidity occurred in 124 (37.2%) patients of group A,
59 (47.6%) of group B and 10 (62.5%) of group C (p=0.016). The distribution of
complications according to age groups can be observed in Table 3. There was a significant
trend towards increased postoperative major morbidity with increasing age, as seen in Table
4. Multivariate logistic regression analysis showed that increasing age was significantly
associated with major postoperative morbidity (OR=1.03 [1.01-1.05], p=0.014), while
adjusting for gender, hypertension, CAD, PVD, diabetes, neoadjuvant therapy and surgical
technique.

Anastomotic outcomes

Anastomotic leak was observed in 16 (4.8%) patients of group A, 6 (4.8%) of group B and
none (0%) of group C (p=0.685). Multivariate logistic regression analysis revealed no
association between anastomotic leak and age (OR=0.99 [0.94-1.03], p=0.574) while
adjusting for gender, hypertension, CAD, diabetes, neoadjuvant therapy, anastomotic
technique and reinforcement of the anastomosis. Anastomotic stricture, defined as the need
for 2 or more dilations after surgery, was observed in 76 (22.8%) patients of group A, 13
(10.5%) patients of group B and 1 (6.3%) patient of group C (p=0.005). There was a
significant inverse relation between age and stricture rate (Table 4).

Perioperative Mortality

Thirty-day mortality was observed in 7 (1.5%) patients of the entire cohort, while 90-day
mortality was seen to occur in 16 (3.6%) patients. Mortality at 30 days was observed in 2
(0.6%) patients of group A, 4 (3.2%) of group B, and one (6.3%) of group C (p=0.032).
Mortality at 90 days was observed in 7 (2.2%) patients of group A, 7 (6.1%) of group B and
2 (14.3%) of group C (p=0.013). There was a significant trend towards increased 30-day and
90-day mortality with increasing age (Table 4). Multivariate analysis failed to reveal a
significant association between age and 30-day mortality (OR=1.08 [0.97-1.21], p=0.165)
while adjusting for gender, hypertension, CAD, neoadjuvant therapy, surgical technique and
occurrence of major postoperative complications; however, it did show a significant
association with mortality at 90 days (OR=1.08 [1.01-1.16], p=0.022) while adjusting for
the same variables.

Survival analysis

Five-year overall survival was 58.1% for the entire cohort after a mean follow-up of 43.0 £
30.8 months. Five-year OS was 64.8% for patients in group A, 41.7% in group B and 49.2%
in group C as seen in Figure 1 (p=0.0006). Univariate and multivariate analysis for OS can
be observed in Table 5. Cancer-specific survival was available for 409 (86.3%) subjects
where esophageal cancer was the perceived cause of death for 131 patients, while the
remaining 278 were alive or died of a different cause. Five-year CSS was 66.8% for the
entire cohort and was 72.4% for patients in group A, 53.4% in group B and 49.2% in group
C as seen in Figure 2 (p=0.0006). Increasing age was seen to be significantly associated with
a decrease in OS and CSS, even when adjusting for gender, cancer histology, cancer stage,
neoadjuvant therapy and the occurrence of major postoperative morbidity (Table 5).

Ann Thorac Surg. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 5

COMMENT

Life expectancy worldwide is growing and it is anticipated that by the year 2050 at least
16% of the world’s population will be at least 65 years old (20.5% in North America and
27.9% in Europe) [17]. The elderly patient is defined by the American Geriatrics Society as
75 years or more.[18] Age 70 or more was used in this analysis since most of the world’s
esophageal literature defines 70 years as a cut off for the elderly. In 2009 Wright et al. [2]
reported on cumulative data from the STS Thoracic Surgery Database where worse
outcomes were observed in patients 75 years old compared to those 55 years old. Our data
supports similar observations of published series on esophagectomy in the elderly [4-
7,11,14] where patients > 70 exhibited a higher prevalence of coronary artery disease,
hypertension and peripheral vascular disease compared to patients under 70. In contrast to
some series [10,12,13], we observed a significant increase in postoperative major
complications in patients >80 years at 62.5% compared to 47.6% in patients 70-79 years
and 37.2% in patients <70 years. These morbidities were highlighted by a 2.5-fold increase
in atrial fibrillation, a 3-fold increase in respiratory failure, and a 3-fold increase in
pneumonia when > 80 years old. Despite these observations, hospital length of stay was only
1 day longer (median 11 days) in the elderly compared to 10 days in patients < 70 years.

Interestingly, operative approach did not appear to influence short-term outcomes with
advancing age. In contrast to a large study from the Netherlands [5] analyzing outcomes in
811 patients < 70 years old and 250 patients = 70 years old, we did not find any increased
morbidity with the use of a thoracoabdominal approach in elderly patients. This approach is
often employed at our institution for distal esophageal tumors and can be advantageous in
the obese patient by virtue of improved exposure. It has been our observation that elderly
patients tolerate this incision very well provided it is oncologically appropriate. When
specifically analyzing respiratory complications (using a composite of pneumonia, ARDS,
ventilation >48 hr and respiratory failure) by operative approach, we found a trend towards
less complications with MIE (p=0.077) and an increased risk with modified McKeown
(p=0.010).

In patients 70-79 years old, we observed a leak rate of 4.8%, not significantly different
when compared to those <70 years at 4.8%. Of note, only 1.1% (1/89) patients experienced a
leak with a stapled anastomosis compared to 21/385 (5%) of patients with a hand sewn
technique. We observed no leaks in patients > 80 years old. The notion that age is not an
independent predictor of leak is concordant with previous series that have reported
anastomotic leak rates of 3.9% — 22% in patients <70 years and 4.5% — 25% in older
patients [4,6-11,13], with no significant difference. Data on anastomotic stricture rates in
the elderly is not well defined. In 2003, Rahamim and colleagues [8] reported an
anastomotic stricture rate of 25% in patients >70 years and 36% in patients <70 years
(p=0.04) which is similar to our study observation of a decreasing stricture rate with
advancing age (<70 years: 22.8%, 70-79 years: 10.5%, =80 years: 6.3%; p=0.005).
Neoadjuvant therapy did not appear to contribute to the development of anastomotic
stricture. Stricture was identified in 18.3% (41/222) of patients who received preoperative
chemotherapy or radiation and in 18.5% (46/249) of patients who were not treated with
induction therapy. This is an interesting finding and our study does not provide specific
clues for its cause. However, we postulate that the normal inflammatory response to wound
healing may be attenuated with increasing age perhaps leading to less collagen deposition
and fibrosis.

There are very few contemporary case series [9,10] that document 90-day mortality after
esophagectomy in the medical literature. Postoperative 30-day and 90-day mortality in the
present study was 6.3% and 14.3% in patients >80 years, while it was 3.2% and 6.1% for
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patients 7079 years and 0.6% and 2.2% for patients <70 years, respectively. We observed a
2.9-fold increase in 90-day mortality in patients undergoing esophagectomy age 70-79 and a
7.5-fold increase in patients > 80. Multivariate analysis confirmed that age and perioperative
complications were independent predictors of OS and CSS in our series even after adjusting
for possible confounders. Although there is some controversy in the world’s literature
regarding the influence of age on mortality after esophagectomy, the majority of
publications [4-8] report 30-day mortality rates of 0.7%-14% in patients <70 years and 6—
18% in older patients, which were significantly different. Others [11-13] have reported 30-
day mortality rates of 2.4%-3.3% in patients <70 years and 1.9%-7.6% in older patients,
which were not different. Interestingly, one-year survival (which may be a more potent
surrogate for perioperative mortality) was no different in our patients aged < 70 (87.7%)
compared to = 70 (82.7%).

Finally, increasing age was associated with reduced OS and CSS in patients undergoing
esophagectomy in this analysis. Despite this trend, which has been corroborated by many
single institution series [4,6,8,9,14], 5-year OS for patients = 70 years old in this study
(41.2%) is among the highest reported in the literature. This phenomenon cannot be
attributed to earlier stage disease since 34% of elderly patients presented with stage 111
disease compared to 22% in patients < 70. Decreased OS may be attributed to comorbidities
and reduced physiologic reserve; however, decreased CSS may be related to impaired
immunosurveillance in the elderly, the unwillingness of medical or radiation oncologists to
render multimodality therapy, or a conscious effort by a surgeon to attenuate the extent of
the operation given advanced age. CSS rates have been reported to be similar between age
groups [13,15] or to be decreased in elderly patients [5,6].

Our study has several limitations. There is an inherent selection bias in choosing patients for
esophagectomy, particularly in those > 80 years old. Although some objective criteria
(performance status, cardiopulmonary reserve, and tumor location) were used to deny
patients an esophageal resection, surgeons’ judgment was difficult to measure. Furthermore,
neoadjuvant therapy (predominately concurrent chemotherapy and radiation) was employed
less frequently with advancing age (37% of patients aged 70-79, and 19% of patients > 80)
compared to 52% of patients < 70 years old. This phenomenon may contribute to worse
CSS. Quality of life assessment was not analyzed in this elderly cohort and represents a
major limitation, which will be part of a subsequent study.

In summary, elderly patients (>70 years) with esophageal cancer present more frequently
with comorbid conditions (especially cardiovascular disease), when compared to patients
<70 years. More specifically, they have higher rates of postoperative morbidity and
mortality, are less likely to develop anastomotic stricture, and experience decreased overall
and cancer-specific survival rates. Multivariate analysis of the significant variables in this
study did not identify tumor histology, cancer stage, gender or the use of neoadjuvant
therapy as independent predictors of poor outcome in the elderly. Chronologic age should
not be a sole criterion for recommending esophagectomy; however, it is more evident that
offering this modality to patients > 70 years requires careful consideration and should be
performed in centers of excellence. Overall, operative mortality in this series was very
acceptable at 3.2% in patients 70-79, justifying esophagectomy in this age group. Patients >
80 years old should be evaluated on a case by case basis since the risk of perioperative death
can reach 6-14%. Earlier stage disease in the extreme elderly should first be referred for
endoscopic techniques as an alternative to esophagectomy. As demographic and outcome
variables for esophagectomy expand in the STS General Thoracic Database, more clinical
parameters can be explored to assess risk in the elderly.
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Figure 1.
Kaplan-Meier curve for overall survival after esophagectomy stratified by age group.
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Figure 2.
Kaplan-Meier curve for cancer-specific survival after esophagectomy stratified by age

group.
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Table 1

Demographics of patients undergoing esophagectomy.

Variable <70 years (n=334) | 70-79 years (n=124) | >80 years (n=16) | pvalue
Age (years), mean+SD 57.9+7.4 73.8+2.9 82.2+1.6
Gender, n (%) 0.093
Male 278(83.2) 99(79.8) 10(62.5)
Female 56(16.8) 25(20.2) 6(37.5)
Comorbidities*, n (%)
Hypertension 129(41.1) 67(59.3) 3(23.1) 0.001
CAD 38(12.1) 29(25.7) 3(23.1) 0.003
Diabetes 41(13) 20(17.7) 0(0) 0.157
PVD 8(2.6) 6(5.3) 2(15.4) 0.029
CVA 7(2.2) 6(5.4) 0(0) 0.194
Atrial fibrillation 6(1.8) 4(3.2) 1(6.3) 0.379
Steroid use 5(1.6) 2(1.8) 0(0) 0.890
CHF 1(0.3) 0(0) 0(0) 0818
COPD 4(1.2) 0(0) 0(0) 0.528
Pulmonary function tests
FEV1 %, mean+SD 86.9+20.2 86.2+18.2 86.6+21.2 0.962
DLCO %, mean+SD 85.0£22.9 83.7+20.6 83.5£18.9 0.897
Histology 0.947
Adenocarcinoma 261(78.1) 100(80.7) 14(87.5)
Squamous 43(12.9) 15(12.1) 2(12.5)
HGD 17(5.1) 3(2.4) 0(0)
Other malignant 13(3.9) 6(4.8) 0(0)
Stage 0.454
0 27(9.4) 7(6.2) 0(0)
1A 66(22.9) 25(22.1) 3(21.4)
1B 40(13.9) 9(8.0) 2(14.3)
A 0(0) 0(0) 0(0)
1B 77(26.7) 29(25.7) 5(35.7)
A 61(21.2) 34(30.1) 4(28.6)
s 9(3.1) 8(7.1) 0(0)
Inc 3(1.0) 1(0.9) 0(0)
v 5(1.7) 0(0) 0(0)
Neoadjuvant therapy, n(%) 173(51.8) 46 (37.1) 3(18.8) 0.001

CAD: Coronary Artery Disease, CHF: Congestive Heart Failure, COPD: Chronic Obstructive Pulmonary Disease, CVA: Cerebrovascular

Page 11

Accident, DLCO: Carbon Monoxide Diffusing Capacity, FEV1: Forced Expiratory Volume in 1 second, PVD: Peripheral Vascular Disease

*
Comorbidities information available for 440 patients (<70 years: 314, 70-79 years: 113 and =80 years: 13).
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Table 2

Surgical procedures, techniques and parameters among patients undergoing esophagectomy.

Variable <70 years (n=334) | 70-79yr (n=124) | =80 years (n=16) | pvalue
Surgery, n (%)
Ivor Lewis 156(46.9) 53(42.7) 7(43.8) 0.743
Minimally invasive 31(9.3) 7(5.7) 0(0) 0216
Thoracoabdominal 102(30.6) 46(37.1) 4(25) 0.339
Transhiatal 31(9.3) 14(11.3) 4(25) 0120
Modified McKeown 13(3.9) 4(3.2) 1(6.3) 0.826
Anastomotic Location, n (%) 0123
Cervical 44(13.2) 19(15.3) 5(31.3)
Intrathoracic 290(86.8) 105(84.7) 11(68.8)
Above/at azygos vein 186(64.1) 60(48.4) 7(63.6)
Below azygos vein 104(35.9) 45(36.3) 4(36.4)
Anastomotic technique, n (%) 0125
Hand-sewn 264(79.0) 106(85.5) 15(93.8)
Stapled 7021.0)* 18(14.5) 1(6.2)
Reinforcement of anastomosis, n (%) 188(56.3) 81(65.3) 9(56.3) 0214

*
Includes 1 case with linear side-to-side anastomosis.
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Table 3

Postoperative complications in patients undergoing esophagectomy

Variable <70 years (n=334) | 70-79 yr (n=124) | >80 years (n=16) | pvalue
All Complications, n (%) 179(53.6) 77(62.1) 14(87.5) 0.011
Major complications, n (%) 124(37.2) 59(47.6) 10(62.5) 0.016
Atrial fibrillation 48(14.4) 36(29.0) 6(37.5) <0.001
Ventricular arrhythmia 5(1.5) 7(5.7) 0(0) 0.034
Myocardial infarction 1(0.3) 1(0.8) 0(0) 0.732
Respiratory failure 10(3) 11(8.9) 3(18.8) 0.002
Acute respiratory distress syndrome 0(0) 2(1.6) 1(6.3) 0.002
Ventilation >48hr 6(1.8) 5(4.0) 1(6.3) 0.252
Pneumothorax 54(16.2) 16(12.9) 2(12.5) 0.657
Pneumonia 36(10.8) 13(10.5) 5(31.3) 0.039
Empyema 1(0.3) 0(0) 0(0) 0.811
Pulmonary embolism 3(0.9) 3(2.4) 0(0) 0.389
Deep vein thrombosis 3(0.9) 1(0.8) 0(0) 0.928
Gastric outlet syndrome 24(7.2) 10(8.1) 1(6.3) 0.936
Anastomotic leak 16(4.8) 6(4.8) 0(0) 0.685
lleus 26(7.8) 11(8.9) 4(25) 0.057
Pyloric dilation 23(7) 14(11.4) 2(12.5) 0.263
Sepsis 9(2.7) 7(5.7) 0(0) 0.224
Cerebrovascular event 0(0) 1(0.8) 0(0) 0.243
Recurrent laryngeal nerve palsy 5(1.5) 1(0.8) 0(0) 0.757
Acute renal injury 3(0.9) 4(3.2) 0(0) 0.164
Chylothorax 6(1.8) 0(0) 0(0) 0.280
Requiring ligation 5(1.5) 0(0) 0(0) 0.347
Bleeding requiring reoperation 1(0.3) 2(1.6) 0(0) 0274
Need for postoperative transfusion 57(17.1) 35(28.2) 3(18.8) 0.030
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Table 4

Effect measures for outcomes of interest in patients undergoing esophagectomy.

Outcome

AGE GROUP OR/HR (95% ClI)

<70 years (n=334)

70-79 years (n=124)

>80 years (n=16)

p valuefor trend

Anastomosis

Stricture 1.00 0.40 (0.21-0.75) 0.23 (0.03-1.76) 0.001
Hand-sewn 1.00 0.40 (0.21-0.77) 0.21 (0.03-1.62) 0.002
Stapled 1.00 N/C N/C -

Major morbidity 1.00 1.53 (1.01-2.33) 3.37 (1.12-10.19) 0.005
Mortality
30-day 1.00 553 (1.20-25.50) | 11.07 (1.54-79.34) 0.008
90-day 1.00 2.91 (1.04-8.14) 7.50 (1.78-31.64) 0.004

CI: Confidence Interval, HR: Hazard Ratio, N/C: Not computable, OR:

Odds Ratio
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