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Abstract

Background—While studies have suggested standard therapy for clinical T2N0 esophageal 

cancer should be primary surgery, we hypothesize there is a subgroup for whom induction therapy 

may result in improved overall survival (OS).

Methods—cT2N0 esophageal cancer patients receiving induction therapy or upfront 

esophagectomy (UE) were identified in the National Cancer Data Base (NCDB). UE patients were 

dichotomized as 1) pathologically upstaged or 2) same-or down-staged. Logistic regression 

models identified variables associated with upstaging and Kaplan-Meier analysis compared 

median OS.

Results—From 2006–2012, 932 (52.2%) cT2N0 patients received UE, while 853 (47.8%) 

received induction therapy first. 326/713 (45.7%) UE patients were upstaged. 87/326 (26.7%) 

patients had T upstaging, 98/326 (30.1%) had N upstaging, and 141/326 (43.3%) had both. 

Patients upstaged after UE had a higher tumor grade (35.1% versus 57.1% Grade 3), and a higher 

rate of lymphovascular invasion (LVI, 57.1% versus 17.7%), both p<0.001. Variables associated 

with upstaging included LVI (OR 6.0, 95% CI 2.9 – 12.5, p<0.001) and tumor grade 3 (OR 9.4, 

1.8 – 48.4, p=0.007). Of upstaged UE patients, only 144 (44.2%) received adjuvant therapy. The 

median OS for cT2N0 patients upstaged after UE was 27.5 ± 2.5 months versus 43.9 ± 2.9 months 

for induction therapy patients (any resultant pathologic stage, p<0.001).
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Conclusions—Half of all cT2N0 patients were pathologically upstaged after UE with worse 

survival compared to patients receiving induction therapy. Refining an upstaging model would 

help select patients for induction therapy and increase the rate of chemotherapy in patients at risk 

for systemic disease.

While national guidelines clearly delineate the role of endoscopic therapies for the earliest 

stage esophageal cancers (clinical Tis, T1aN0) and upfront surgery for T1bN0, a divergence 

in treatment options becomes evident when the clinician and patient encounter a clinical 

T2N0 diagnosis. [1] While in theory, this clinical stage should be amenable to upfront 

surgical resection, the likelihood of clinical T2N0 correlating to the same pathologic stage is 

low. Previous institutional reports have described that even with clinical staging performed 

by endoscopic ultrasound (EUS) and positron emission tomography (PET), undetected nodal 

disease was encountered with upfront esophagectomy in 39 – 55% of clinical T2N0 patients. 

[2,3] For operable patients with clinical evidence of nodal disease, induction therapy (either 

chemotherapy or chemoradiation therapy) is an acceptable treatment option prior to 

esophagectomy. [1,4,5] Conversely, it has also been described that 50% of cT2N0 patients 

are pathologically downstaged, and correlation with pathologic T2N0 occurs in less than 

10%. [2]

Selecting the appropriate treatment for the operable cT2N0 patient presents a challenging 

scenario – for patients that are downstaged (or the few that remain pathologic T2N0), 

choosing induction therapy would be unnecessary and may come at the cost of patient 

deconditioning prior to surgery. For patients that are upstaged, not all of these patients may 

have the physiologic reserve to receive timely adjuvant therapy after esophagectomy. Recent 

reviews of national databases such as the Society of Thoracic Surgeons General Thoracic 

Surgery Database (STS GTDB) and the National Cancer Data Base (NCDB) had found that 

approximately 35 – 44% of cT2N0 patients are receiving induction therapy prior to 

esophagectomy. [6,7] However, a recent retrospective review of the NCDB found no survival 

benefit for cT2N0 patients receiving induction therapy, despite the fact that over 40% of 

patients were pathologically upstaged. [6]

Based on the likelihood of pathologic upstaging, there is possibly a subgroup of cT2N0 

patients for whom induction therapy followed by esophagectomy would be recommended. 

In this study, we used the NCDB to identify and evaluate predictors of pathologic upstaging 

in cT2N0 patients. We hypothesize that by identifying this subgroup with an increased 

likelihood of pathologic upstaging, the use of induction therapy may be associated with an 

increase in overall survival that is not detected in the overall cohort of cT2N0 patients.

Patients and Methods

The NCDB Participant User File (PUF) for esophageal cancer was reviewed to identify all 

cT2N0 patients receiving esophagectomy. The NCDB is a joint program of the American 

College of Surgeons and the American Cancer Society, and includes patient, tumor, and 

treatment characteristics of approximately seventy percent of patients diagnosed at 

Commission on Cancer accredited cancer centers. The PUF contains deindentified patient 

and center information, and was exempt from institutional IRB review. As order of systemic 
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therapy (neoadjuvant or adjuvant) was routinely coded beginning in 2006, the years of 

analysis in this study include 2006–2012, with at least two years of follow-up available for 

the most recent patients.

Patient characteristic variables abstracted included age, race (Caucasian or non-Caucasian), 

population (< or ≥ 250,000 individuals), income (average income in patient’s zip code is < 

or ≥ $38,000 per year), education level (percent of population in patient’s zip code without a 

high school education ≥21% or <21%), insurance status (uninsured, private, or government), 

cancer center type (academic versus community), and greatest circle distance of patient’s zip 

code to treatment center (in miles). As the overall number of Medicaid (n=83) and ‘other’ 

government insurance plans (military, federal workers, n=24) was small, this was combined 

into a government insurance category with Medicare patients (n=856). The Charlson/Deyo 

score was also abstracted as a measure of patient comorbidity, and is recorded as 0, 1, or ≥2, 

not including the patient’s known esophageal cancer malignancy. Patients recorded as 

having clinical M1 disease were excluded from analysis.

Descriptive statistics were expressed as mean ± standard deviation. Independent sample t 
tests were used to analyze normally distributed continuous data. χ2 tests were used to 

compare categorical data. Backwards stepwise multivariable logistic regression was 

performed to identify variables independently associated with being pathologically upstaged 

from cT2N0 esophageal cancer and receiving adjuvant therapy for upstaged upfront 

esophagectomy patients. Variables with a significant difference of p<0.05 were eligible for 

entry into the model. From the logistic regression model, the probability score for each 

patient in the model was analyzed using a receiver operating curve (ROC) with area under 

the curve (AUC) analysis. Overall survival of induction therapy patients versus upfront 

esophagectomy patients was then compared using Kaplan-Meier analysis and the log-rank 

test. P values of less than 0.05 were considered statistically significant.

Results

From 2006 – 2012, 1,785 cT2N0M0 patients that underwent esophagectomy were identified 

in the NCDB (Figure 1). This comprised 9.0% (1,785/19,842) of all esophagectomies in M0 

patients during this period. Of the cT2N0 patients, 932 (52.2%) had upfront esophagectomy, 

while 853 (47.8%) received induction therapy (at least two cycles of either chemotherapy or 

chemoradiation therapy) prior to esophagectomy. Variables independently associated with an 

increasing likelihood of receiving induction therapy on multivariate analysis included higher 

education (<21% of population in patient’s zip code not having a high school diploma, OR 

1.5, 95% CI 1.12 – 2.02, p=0.006), receiving care at a community cancer center (OR 1.7, 1.4 

– 2.0, p<0.001) and more recent year of diagnosis (by year from 2006 – 2012, OR 1.12, 1.06 

– 1.18, p<0.001). Increasing age was independently associated with a decreased likelihood 

of receiving induction therapy (by year, OR 0.96, 0.95 – 0.97, p<0.001).

1,272/1,785 (71.3%) of patients had complete pathologic T and N staging recorded. cT2N0 

patients receiving upfront esophagectomy were significantly more likely to be pathologically 

upstaged versus induction therapy patients, 326/713 (45.7%) versus 205/559 (36.7%), 

p=0.001 and have positive surgical margins, 76/908 (8.4%) versus 40/824 (4.9%), p=0.003. 
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Upfront esophagectomy patients were significantly more likely to receive pathologic T 

upstaging (228/713, 32.0% versus 137/559, 24.5%, p=0.003) and pathologic N upstaging 

(239/713, 33.5% versus 145/559, 25.9%, p=0.003).

While there was a significant difference in overall T and N pathologic upstaging between 

upfront esophagectomy patients and induction therapy patients, the patterns of disease in 

those patients that were upstaged demonstrated no difference (p=0.43). Specifically, of the 

326 upstaged upfront esophagectomy patients with complete pathologic T and N staging, 

87/326 (26.7%) had T upstaging, 98 /326 (30.1%) had N upstaging, and 141/326 (43.3%) 

had both T and N upstaging. Of the 205 induction therapy patients that were pathologically 

upstaged, 60/205 (29.3%) had T upstaging, 68/202 (33.2% had N upstaging), and 77/205 

(37.6%) had both T and N upstaging.

Of the 713/932 (76.5%) of upfront esophagectomy patients with complete pathologic 

staging data, upstaged patients were significantly more likely to have poorly-differentiated 

and undifferentiated tumor grades, presence of lymphovascular invasion, a more recent year 

of diagnosis, and have more lymph nodes examined (Table 1). On logistic regression, 

variables independently associated with increased likelihood of pathologic upstaging 

included lymphvascular invasion (OR 6.0, 95% CI 2.9 – 12.5, p<0.001) and poorly 

differentiated tumor grade (reference: well-differentiated, OR 9.4, 1.8 – 48.4, p=0.007). 

Moderately differentiated tumor grade approached significance (OR 5.2, 0.99 – 26.9, 

p=0.05). On ROC analysis, the AUC for tumor grade and lymphovascular invasion in 

predicting pathologic upstaging was 0.76 (95% CI 0.69 – 0.83), indicating a fair test above 

the null hypothesis (chance =0.5) (Figure 2).

Of the 326 upstaged upfront esophagectomy patients, 144 (44.2%) went on to receive 

adjuvant therapy. Specifically, of those receiving adjuvant therapy, 53/142 (37.3%) received 

adjuvant chemotherapy, while 89/142 (62.7%) received adjuvant chemoradiation therapy. 

Characteristics of upstaged upfront esophagectomy patients receiving adjuvant therapy are 

listed in Table 2. Factors independently associated with increased likelihood of receiving 

adjuvant therapy for upstaged upfront esophagectomy patients on multivariate analysis 

included adenocarcinoma histology (OR 2.8, 95% CI 1.3 – 6.1, p=0.01), increasing 

pathologic nodal stage (reference: N0, N1: OR 4.7, 2.2 – 10.4, p<0.001, N2: OR 14.4, 3.4 – 

60.0, p<0.001), and positive surgical margins (OR 2.6, 1.2 – 5.7, p=0.01), while those 

associated with a decreased likelihood of receiving adjuvant therapy included increasing age 

(by year, OR 0.94, 0.91 – 0.97, p<0.001) and increasing length of inpatient stay after 

esophagectomy (by day, OR 0.95, 0.92 – 0.98, p<0.001).

Patients that received induction therapy followed by esophagectomy with any resultant 

pathologic stage had improved overall median survival compared to upfront esophagectomy 

patients that were pathologically upstaged (43.9 ± 2.9 months versus 27.5 ± 2.5 months, 

p<0.001, Figure 3). The overall median survival difference between induction therapy 

patients (with any resultant pathologic stage) versus upstaged esophagectomy patients that 

went on to receive adjuvant therapy did not reach significance (43.8 ± 3.0 months versus 

34.6 ± 4.2 months, p=0.14). However, the overall median survival difference between 

induction therapy patients (again, with any resultant pathologic stage) was significantly 
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improved compared to the 182 (55.8%) upstaged upfront esophagectomy patients that did 

not go on to receive adjuvant therapy (43.8 ± 3.0 months versus 20.8 ± 2.3 months, p<0.001, 

Figure 4).

Comment

It is well known that a diagnosis of cT2N0 esophageal cancer presents a therapeutic 

dilemma in thoracic oncology due to inaccurate staging techniques at this time. The major 

findings of this study using the NCDB found that 1) almost half of cT2N0 upfront 

esophagectomy patients are pathologically upstaged and 2) while no significant difference in 

overall survival was detected between patients that received induction therapy (with any 

resultant pathologic stage) versus upstaged upfront esophagectomy patients that went on to 

receive adjuvant chemotherapy, more than half of upstaged upfront esophagectomy patients 

did not go on to receive adjuvant chemotherapy. Of this population that did not receive 

adjuvant chemotherapy after upstaging from upfront esophagectomy, overall survival was 

significantly worse than for those patients that received induction therapy. However, given 

the reticence to over-treat patients who may be down-or same staged with esophagectomy, 

we used the NCDB to identify preoperative predictors of upstaging, namely, histologic grade 

and presence of lymphovascular invasion, to identify a subgroup of cT2N0 patients that may 

be at particularly high risk for being upstaged, and would benefit from induction therapy.

Even when using both PET/CT and EUS staging modalities, the likelihood of cT2N0 

esophageal cancer correlating with actual pathologic stage is exceedingly low. [2,3,6] Given 

the concern that such a significant proportion of these patients are upstaged, some 

practitioners opt for induction therapy prior to esophagectomy in cT2N0 patients. Both our 

review of the NCDB as well as a recent analysis by Duke University (evaluating cT2N0 

patients from 1998–2011) found that almost half of all cT2N0 patients nationally are 

receiving induction therapy (either chemotherapy or chemoradiation therapy) [7]. To date, 

no randomized controlled trial has evaluated the role of induction therapy in cT2N0 

esophageal cancer, likely due to the small numbers of patients that present with this clinical 

stage (in previous series, approximately 8–9% of esophageal cancer patients). [8,9] Previous 

institutional retrospective studies have failed to find a survival benefit among cT2N0 patients 

receiving either induction chemotherapy or chemoradiation therapy [3, 10]. One institution 

documented decreased survival with induction therapy compared to upfront esophagectomy 

for cT2N0 patients, however this was among a small sample size with only 8 patients 

receiving induction therapy. [9] As mentioned earlier, a recent review of the NCDB also 

found no overall survival benefit for cT2N0 patients receiving induction chemotherapy or 

chemoradiation therapy as on overall population analysis [7].

While these previous studies have not detected a survival benefit with induction therapy in 

cT2N0 patients, none to date have examined the outcomes between upstaged upfront 

esophagectomy patients that were able to receive adjuvant therapy versus those that were 

not. Both our NCDB review and the Duke study document that approximately half of 

upstaged upfront esophagectomy patients go on to receive adjuvant therapy. [7] An 

institutional study in the UK found that of upfront esophagectomy patients (T1-T4) that 

were determined to be pathologic N1, approximately 60% of patients were able to proceed 
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with adjuvant chemoradiation therapy with a significant improvement in overall survival 

(47.5 months versus 14.1 months, p=0.001). [11] These findings from both retrospective 

institutional studies and national databases likely reflect selection biases that may hinder 

upstaged/node positive patients from receiving appropriate adjuvant therapy. In our study, 

patients of non-Caucasian race, non-private insurance, increasing age, and increased length 

of inpatient stay after esophagectomy were all found to receive adjuvant therapy less 

frequently, suggesting that both access to care and post-esophagectomy complication/frailty 

factors may be influencing uptake of adjuvant therapy when clinically indicated.

The finding that half of upstaged upfront esophagectomy patients did not obtain adjuvant 

therapy, with a resulting overall survival detriment, suggests that for this subgroup of 

patients induction therapy would be more appropriate. A retrospective review of upstaged 

cT2N0 esophageal cancer patients at our institution found that marked/intense uptake on 

staging PET was independently associated with pathologic upstaging in cT2N0 patients, 

while poorly differentiated tumor grade approached significance. [2] Another institutional 

study documented that an increasing length of time between staging EUS and 

esophagectomy decreased tumor staging accuracy from 90% when the two procedures were 

done within two weeks, but decreased to 40% when the interval was greater than one month. 

[12] Of note, this study did not find any significant differences in the accuracy of nodal 

staging over these time intervals. A previous review of the STS GTDB examining cT2N0 

esophageal cancer patients found that male gender, increasing Zubrod score, and absence of 

prior thoracic surgical procedures were independently associated with pathologic upstaging. 

[6] Of note, histologic grade was not able to be considered in that analysis.

Of the preoperative variables examined in our model, increasing tumor grade and presence 

of lymphovascular invasion together produced a fair predictive value for pathologic 

upstaging, and could help identify patients at increased risk for pathologic upstaging. 

Currently, institutions may vary in the frequency with which lymphovascular invasion is 

reported from an endoscopic biopsy, as detection can be dependent on biopsy size and use of 

vascular and lymphatic specific staining techniques. Of note, two such stains used to identify 

lymphvascular invasion have been studied in relation to long-term outcomes. High levels of 

CD34 expression, a transmembrane protein that shows expression on vascular-associated 

tissue, have been shown to be associated with decreased survival in squamous cell 

esophageal cancer patients, but not in adenocarcinoma patients. [13] D2-40, a monoclonal 

antibody that specifically identifies lymphatic endothelium, has been shown to be 

independently associated with lymphovascular invasion and lymph node metastases in 

esophageal adenocarcinoma. [14] While a full review of pathologic markers in esophageal 

cancer and their prognostic ability is outside the scope of this manuscript, it is helpful to 

consider ways in which to glean additional information from esophageal cancer biopsy 

specimens, given the current clinical staging limitations and ‘blind spots’ of EUS and PET-

CT in regards to cT2N0 status.

There are limitations to this large, retrospective analysis. While the NCDB is a robust 

database, it does not currently possess information on the modality of clinical staging used 

(PET/CT, EUS, or EUS with fine needle aspiration) to determine cT2N0 status. While 

previous institutional reviews have shown that even though a majority of their patients were 
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receiving both EUS and PET/CT staging, pathologic upstaging after esophagectomy still 

persisted among 50–60% of cT2N0 patients. [2,3,15] For patients that may have only 

received one staging modality, the proportions of stage migration may be even higher. 

Another limitation is the inability to account for all selection biases and factors among 

patients that receive either induction therapy for cT2N0 esophageal cancer or adjuvant 

therapy for upstaged upfront cT2N0 esophagectomy patients. Additionally, we recognize 

that while a comparison between induction therapy patients and upfront esophagectomy 

patients is needed to compare rates of upstaging, a significant bias of this comparison is that 

it does not capture cT2N0 patients that began induction therapy and did not receive 

esophagectomy either due to progression of disease or physiologic deconditioning from the 

regimen that made the patient subsequently inoperable. However, the CROSS 

(Chemoradiotherapy for Oesophageal Cancer Followed by Surgery Study), a randomized 

controlled trial evaluating induction therapy versus upfront surgery in locally advanced 

esophageal cancer demonstrated that only 6% of induction therapy patients did not proceed 

to esophagectomy. [5] Either of these factors would select out patients from the induction 

group that had particularly aggressive disease or had some level of deconditioning that 

would have made them higher risk esophagectomy patients.

Despite these limitations, our conclusions from this analysis suggest that a predictive model 

could be helpful in identifying cT2N0 patients at increased risk of pathologic upstaging and 

assist in determining which patients may benefit from induction therapy. Additional 

prospective work is needed to validate this model, based primarily on tumor grade and 

presence of lymphvascular invasion, as well as to identify other factors associated with 

pathologic upstaging of cT2N0 esophageal cancer. Other variables to evaluate for a future 

model could include PET SUV and preoperative tumor length, which were unable to be 

captured in this analysis. An increasingly tailored approach in conjunction with routine 

staging practices such as PET/CT and EUS may help us better target appropriate patients for 

induction therapy and spare low-risk patients from unnecessary additional treatment.
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Figure 1. 
CONSORT diagram for cT2N0 esophageal cancer patients receiving esophagectomies from 

2006–2012 as recorded in the NCDB.
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Figure 2. 
ROC curve for predicting likelihood of pathologic upstaging in cT2N0 esophageal cancer 

patients receiving upfront esophagectomy. Input variables included tumor grade and 

presence or absence of lymphovascular invasion.
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Figure 3. 
Kaplan-Meier survival curve comparing overall survival among cT2N0 esophageal cancer 

patients that received upfront esophagectomy and were pathologically upstaged, versus 

induction therapy followed by esophagectomy patients, with any resultant pathologic stage.
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Figure 4. 
Kaplan-Meier curve comparing overall survival among cT2N0 esophageal cancer patients 

that were pathologically upstaged after upfront esophagectomy but did not receive adjuvant 

chemotherapy, versus induction therapy patients with any resultant pathologic stage after 

esophagectomy. In this series, 182/326 (55.8%) pathologically upstaged upfront 

esophagectomy patients did not receive adjuvant chemotherapy.
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Table 1

Univariate comparison of patient and tumor characteristics of cT2N0 esophagectomy patients that were either 

pathologically down- or same-staged (n=387) or upstaged (n=326).

Variable Upfront Surgery Patients that Were 
Down or Same-Staged (n=387)

Upfront Surgery Patients that 
Were Upstaged (n=326)

P value

Age 65.9 ± 10.6 65.2 ± 11.2 0.39

Gender (male) 310 (80.1%) 277 (85.0%) 0.09

Race (Caucasian) 350 (92.1%) 298 (92.5%) 0.83

Distance from treatment center (miles) 49.2 ± 145.4 49.0 ± 111.2 0.98

Patient Location

 <250,000 99 (27.5%) 95 (31.1%) 0.30

 ≥250,000 261 (72.5%) 210 (68.9%)

Education

 ≥21% in zip code without high school diploma 57 (15.3%) 43 (13.7%) 0.55

Income (<$38,000) 44 (11.8%) 45 (14.3%) 0.32

Insurance

 None 7 (1.8%) 8 (2.5%) 0.83

 Private 149 (38.8%) 123 (38.2%)

 Government* 228 (59.4%) 191 (59.3%)

Facility Type

 Non-academic 166 (42.9%) 133 (40.8%) 0.57

 Academic 221 (57.1%) 193 (59.2%)

Charlson/Deyo Score

 0 265 (68.5%) 213 (65.3%) 0.64

 1 93 (24.0%) 84 (25.8%)

 ≥2 29 (7.5%) 29 (8.9%)

Year of Diagnosis

 2006 51 (13.2%) 38 (11.7%) 0.002

 2007 56 (14.5%) 40 (12.3%)

 2008 93 (24.0%) 72 (22.1%)

 2009 97 (25.1%) 53 (16.3%)

 2010 37 (9.6%) 47 (14.4%)

 2011 32 (8.3%) 41 (12.6%)

 2012 21 (5.4%) 35 (10.7%)

Tumor Grade

 Well differentiated 44 (12.1%) 7 (2.3%) <0.001

 Moderately differentiated 186 (51.0%) 117 (37.7%)
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Variable Upfront Surgery Patients that Were 
Down or Same-Staged (n=387)

Upfront Surgery Patients that 
Were Upstaged (n=326)

P value

 Poorly differentiated 128 (35.1%) 177 (57.1%)

 Undifferentiated 7 (1.9%) 9 (2.9%)

Histology (adenocarcinoma) 277 (75.9%) 217 (78.1%) 0.52

Tumor size 35.9 ± 74.9 42.4 ± 57.6 0.22

Lymphovascular Invasion 14 (17.7%) 60 (57.1%) <0.001

Days from diagnosis to surgery 56.3 ± 44.8 51.6 ± 41.4 0.15

Number of regional lymph nodes examined 14.3 ± 10.8 18.0 ± 11.8 <0.001

Number of positive lymph nodes 0 2.7 ± 4.7 <0.001

*
Government insurance includes Medicare, Medicaid, or other government insurance plans.
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Table 2

Univariate comparison of patient and tumor characteristics of cT2N0 upfront esophagectomy patients that 

were pathologically upstaged that did or did not receive adjuvant chemotherapy.

Variable Upstaged Upfront Esophagectomy, No 
Adjuvant (n=182)

Upstaged Upfront Esophagectomy, 
Received Adjuvant (n=144)

P value

Age (years) 67.3 ± 11.2 62.6 ± 10.6 <0.001

Gender (male) 150 (82.4%) 127 (88.2%) 0.15

Race (Caucasian) 160 (89.4%) 138 (96.5%) 0.02

Population

 <250,000 54 (31.4%) 41 (30.8%) 0.92

 ≥250,000 118 (68.6%) 92 (69.2%)

Greatest circle distance (miles) 54.1 ± 81.6 42.6 ± 140.0 0.37

Income

 <$38,000 27 (15.3%) 18 (13.0%) 0.56

 ≥$38,000 149 (84.7%) 120 (87.0%)

Insurance

 Uninsured 5 (2.8%) 3 (2.1%) 0.001

 Private 52 (29.1%) 71 (49.7%)

 Government* 122 (68.2%) 69 (48.3%)

Education

 ≥21% no HS degree 26 (14.8%) 17 (12.2%) 0.52

 <21% no HS degree 150 (85.2%) 122 (87.8%)

Charlson/Deyo Score

 0 119 (65.4%) 94 (65.3%) 0.99

 1 47 (25.8%) 37 (25.7%)

 ≥2 16 (8.8%) 13 (9.0%)

Facility Type

 Nonacademic 75 (41.2%) 58 (40.3%) 0.87

 Academic 107 (58.8%) 86 (59.7%)

Year of Diagnosis

 2006 23 (12.6%) 15 (10.4%) 0.40

 2007 18 (9.9%) 22 (15.3%)

 2008 39 (21.4%) 33 (22.9%)

 2009 26 (14.3%) 27 (18.8%)

 2010 28 (15.4%) 19 (13.2%)

 2011 28 (15.4%) 13 (9.0%)

 2012 20 (11.0%) 15 (10.4%)
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Variable Upstaged Upfront Esophagectomy, No 
Adjuvant (n=182)

Upstaged Upfront Esophagectomy, 
Received Adjuvant (n=144)

P value

Histology

 Squamous 46 (29.3%) 15 (12.4%) 0.001

 Adenocarcinoma 111 (70.7%) 106 (87.6%)

Tumor Grade

 Well-differentiated 4 (2.4%) 3 (2.1%) 0.18

 Moderately differentiated 72 (42.6%) 45 (31.9%)

 Poorly differentiated 87 (51.5%) 90 (63.8%)

 Undifferentiated 6 (3.6%) 3 (2.1%)

Pathologic T Stage

 1 14 (7.7%) 10 (6.9%) 0.95

 2 43 (23.6%) 31 (21.5%)

 3 122 (67.0%) 101 (70.1%)

 4 3 (1.6%) 2 (1.4%)

Pathologic N Stage

 N0 66 (36.3%) 21 (14.6%) <0.001

 N1 102 (56.0%) 101 (70.1%)

 N2 6 (3.3%) 16 (11.1%)

 N3 8 (4.4%) 6 (4.2%)

Tumor size (mm) 46.0 ± 74.9 37.8 ± 20.6 0.21

Positive Surgical Margins 22 (12.3%) 35 (24.5%) 0.004

Number of Nodes Examined 17.9 ± 12.4 18.2 ± 11.1 0.84

Number of Nodes Positive 2.1 ± 4.0 3.5 ± 5.3 0.007

Length of Stay (days) 18.6 ± 17.1 11.3 ± 8.3 <0.001

30-day readmission 20 (11.3%) 10 (7.2%) 0.22

*
Government insurance includes Medicare, Medicaid, or other government insurance plans.
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