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ABSTRACT

Background and Objectives: Esophageal cancer carries a high rate of recurrence after resection. This study
investigates post-recurrence survival and risk factors for recurrence after esophagectomy. Methods:
Patients who underwent esophagectomy for carcinoma of the esophagus between 2007-2019 were included
in a retrospective analysis. Survival between groups was compared with the log rank test. Treatment and
disease related factors were tested for association with recurrence. Results: 226 patients were included with
adenocarcinoma (n=206, 91.2%) and squamous cell carcinoma (n=20, 8.8%). Majority underwent
neoadjuvant treatment (n=164, 72.6%). During a median 3.5 year follow up, recurrence occurred in 76
(33.6%) patients, 34 locoregional (44.7%), 27 distant (35.5%) and 15 mixed (19.7%). Median overall and
disease-free survival were 3.6 and 2.4 years, respectively. No difference in post-recurrence survival was
noted between locoregional, distant or mixed recurrence (7.8 vs 5.5 vs 5.3 months, respectively, p=0.59).
Margin positivity, lymph node ratio (LNR) >0.2 and high tumor grade correlated with recurrence (OR 5.4,
95% Cl1.8-14.8,0R2.4,95% 1.2 - 4.8 and OR 1.8,95% CI1 0.9 - 3.4, respectively) on univariate analysis.
Only positive nodal status correlated with recurrence on multivariate analysis (OR 3.69, 95% CI: 1.44 -
9.47). Conclusion: Location of recurrence did not affect survival in our cohort. Adjuvant systemic therapy
should be considered in patients with higher risk of recurrence.

© 2023 Hordur M Kolbeinsson. Published by Journal Of Surgical Oncology

1. Introduction

Currently, there is a lack of contemporary data on post-recurrence
survival in patients after esophagectomy for esophageal cancer.
Considering the growing use of adjuvant therapy after resection,

Esophageal carcinoma has traditionally carried a high recurrence rate
after surgery which has led to overall poor prognosis [1]. Five-year
survival for locally advanced disease (>T2, any N) rarely exceeded 25%
before the routine use of neoadjuvant chemotherapy and radiation [2].
The hallmark CROSS trial from 2012 established the benefit of
neoadjuvant chemoradiation in patients with locally advanced disease
[3]. Randomising 366 patients into either neoadjuvant
carboplatin/paclitaxel followed by radiation versus upfront surgery in
patients with TIN1MO or T2-3 N(any) esophageal cancer. They found a
significantly improved rate of negative resection margins (92% vs 69%)
as well as a median survival benefit (49 months vs 24 months) with
neoadjuvant therapy. Follow up reports from their cohort have since
confirmed a sustained survival benefit of neoadjuvant therapy over
upfront surgery [4, 5].

identifying those at risk for disease recurrence could help guide decisions
towards adjuvant treatment after surgery. The aim of this study was to
distinguish factors associated with recurrence and survival after
esophagectomy for esophageal carcinoma.

2. Materials and Methods

Data was retrospectively collected on all consecutive patients that
underwent an esophagectomy for adeno- or squamous cell carcinoma of
the esophagus between January 1% 2007, and May 31%, 2019 at a single
institution. This study was conducted with approval from our
institutional review board with a waiver of informed consent. All
patients that underwent esophagectomy for esophageal carcinoma were
included in the study. Patients with benign disease were excluded. The
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primary objective was to determine rate of recurrence and survival after
curative intent esophagectomy. Secondary objectives included
determining patterns of recurrence and distinguishing factors associated
with recurrence and survival after esophagectomy for esophageal cancer.

2.1. Treatment and Definitions

All patients had esophageal cancer without distant metastases. Clinical
stage was determined with computed tomography (CT) imaging with
endoscopic ultrasound and/or positron emission tomography CT as
indicated. Patients with locally advanced disease on presentation (>T2,
>N1) underwent neoadjuvant chemotherapy with paclitaxel/carboplatin
followed by radiation therapy per the CROSS trial [3]. Surgical approach
was determined on a case-by-case basis based on tumor location, lymph
node spread and response to neoadjuvant therapy. All cases were
discussed at a multidisciplinary tumor board pre and post treatment to
assess response and determine resectability. The esophagus was divided
into thirds for analysis, based on tumor location; upper (15-25 cm),
middle (25-30 cm) and lower (30-42 cm). Recurrence was stratified into
locoregional, distant and mixed recurrence.

Three surgeons performed all esophagectomies, 4-8 weeks after
completion of neoadjuvant chemoradiation when utilized. Surgical
approaches included minimally invasive and open transhiatal, Ivor
Lewis and McKeown esophagectomy. Surgical approach was
determined on a case-by-case basis based on tumor location, lymph node
spread and response to neoadjuvant therapy.

2.2. Data and Statistical Analysis

Data on demographics, tumor characteristics, operative details,
pathology, disease recurrence, location and survival were collected.
Survival analysis was performed using Kaplan Meier graphs and

compared between groups with the log rank test. Chi-square and

TABLE 1: Patient Demographics, disease characteristics and treatment.

Fischer’s exact tests were used to evaluate pre-determined factors
associated with recurrence. Factors of interest included tumor grade,
HER?2 status, margin positivity, lymph node ratio (>0.2), neoadjuvant
therapy, surgical approach and 90-day readmission. Factors with a p-
value <0.1 on univariate analysis were included in a multivariate model
testing association with recurrence. Data was stored using REDCap [6].
Statistical software utilized was Stata, version 16.1 (StataCorp, College
Station, TX, USA).

3. Results

3.1. Demographics and Treatment

The study included 226 patients with either adenocarcinoma (n=206,
912%) or squamous cell carcinoma (n=20, 8.8%). Patient
demographics, disease characteristics and treatment are listed in (Table
1). The mean age was 64 (range: 31-87) and 190 (83.7%) were male. The
most common tumor location was the lower third (n=204, 89.9%).
Majority of patients (n=164, 72.6%) had locally advanced disease on
presentation and received neoadjuvant chemotherapy and radiation. The
most common surgical approach was transhiatal esophagectomy (n=155,
74.2%). Traditional chemotherapy was utilized in patients receiving
adjuvant treatment in the form of 5-fluorouracil and/or oxaliplatin.
Adjuvant chemotherapy was utilized in 28 (12.4%) patients, all of which
had either positive surgical margins or locally advanced disease (T3
and/or N1-N2) on final pathology. Of the 28 patients who received
adjuvant treatment, 22 had undergone neoadjuvant treatment before
surgery. Due to incomplete charting, data on tumor location (n=5),
surgical approach (n=17), clinical T/N stage (n=60) and tumor grade
(n=79) were missing. Immunotherapy was not utilized in the adjuvant
setting during the study period. Of those tested for HER2 mutation
(n=92), fifteen patients (16.3%) were positive. Out of those 15, two
received trastuzumab in the adjuvant setting.

Variable N

Age (median, IQR) 645 (21.2)
Sex (Male) 190 (83.7%)
Race (white/Caucasian) 212 (93.8%)
BMI (median, IQR) 26.6 (7.2)
Tumor location

Upper Third (0-20cm) 5 (2.2%)
Middle Third (21-30cm) 12 (5.3%)
Lower Third (>30cm) 204 (89.9%)
Surgical approach

Transhiatal 155 (74.2%)
lvor Lewis 24 (11.5%)
Three-field 30 (13.4%)
T Stage

Tis 4 (2.5%)

T1 29 (18.0%)
T2 50 (31.1%)
T3 78 (48.4%)
T4 0 (0%)

N Stage
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NO 119 (59.5%)
N1 68 (34.0%)
N2 10 (5.0%)
N3 3 (1.5%)
Tumor grade

Well differentiated 22 (14.9%)
Moderately differentiated 65 (44.2%)
Poorly differentiated 60 (40.8%)
Margin positivity (n=212) 18 (8.5%)
HER? positive (n=92) 15 (16.3%)

IQR: Interquartile range.
3.2. Recurrence and Survival

Recurrence was observed in 76 (33.8%) patients: 34 locoregional
(44.7%), 27 distant (35.5%) and 15 (19.7%) mixed. Distant recurrence
sites included liver (n=22, 28.9%) and lung (n=20, 26.3%) followed by
bone (n=12, 15.8%), peritoneal (n=7, 9.2%) and other sites (n=16,
21.1%). Other sites included brain and various intra-abdominal sites.
Median time to recurrence was 2.4 years (95% Confidence interval, 1.9-
4.4). During amedian 3.5 year follow up (range: 0.8-5.3), median overall

1.0

0.8

0.6

survival was 3.6 years (95% ClI, 3.0-5.8). Of the 76 with recurrence, 56
(73.7%) underwent neoadjuvant chemoradiation. The 5-year survival
was 52.9% and 5-year disease-free survival was 46.4%. The median
overall survival for those without recurrence was 9.2 years compared to
1.8 years for those who did experience recurrence (p<0.0001). Table 2
depicts post-recurrence survival by recurrence site. Post-recurrence
survival was longer for those with locoregional compared to distal and
mixed recurrence (7.8 vs 5.5 vs 5.2 months, p=0.59), although not to a
significant extent (Figure 1).
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FIGURE 1: Kaplan Meier survival estimates for post-recurrence survival stratified by recurrence site.

TABLE 2: Recurrence sites and post-recurrence survival (n=76).

Site N (%) Median Survival (months)
Locoregional 34 (44.7) 7.8(95%Cl:2.9-15.7)
Distant 27 (35.5) 5.5(95% Cl:2.3-9.9)
Mixed 15 (19.7) 5.3(95% Cl: 2.0 - 13.8)

No difference in post-recurrence survival was noted on log-rank test (p=0.59).
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3.3. Factors Associated with Recurrence

Table 3 shows factors associated with recurrence. Of those tested,
margin positivity, lymph node ratio (LNR) >0.2 and high tumor grade
all correlated with recurrence (OR 5.4, 95% Cl 1.8 - 14.8, OR 2.4, 95%
Cl 1.2 -4.8 and OR 1.8, 95% CI 0.9 - 3.4, respectively) on univariate
analysis. Additionally, recurrence was more likely to occur with higher
T and N stages (p<0001 and p=0.003). Multivariate analysis included

TABLE 3: Factors associated with recurrence.

tumor grade, LNR >0.2, pathologic T- and N-stage, HER2- and margin
status. Of those, only N1 status correlated with recurrence (OR 3.69,
95% CI: 1.44 - 9.47). Complete responders to neoadjuvant therapy
(n=63) had a recurrence rate of 23.8% (n=15). Those with T1/Tis in their
final pathology (n=65) had a recurrence rate of 16.9% (n=11). Of those
65 patients, 32 underwent upfront surgery of which 4 (12.5%) had
disease recurrence.

Variable Recurrence Univariate analysis p-value Multivariate analysis P-value
(OR (95% Cl)) (OR (95% Cl))

Tumor Grade (High) 27 (34.6%) 1.8 (0.9 - 3.4) 0.049 0.814

Margin Positive 13 (17.1%) 5.4 (1.8-15.8) <0.001 0.089

Lymph Node Ratio (>0.2) 21 (28.7%) 24(1.2-48) 0.010 0.581

HER2 Positive 8 (53.3%) 2.8(0.9-83) 0.080 0.103

Neoadjuvant (Yes) 58 (74.4) 11(06-21) 0.718 --

Surgical Approach 0.752 --

Transhiatal Esophagectomy - Reference 51 (32.9%) --

3-Field Esophagectomy (McKeown) 12 (40.0%) 1.4 (0.6, 3.0)

lvor Lewis 8 (33.3%) 1.0 (0.4,2.5)

90 Day Readmission (Yes) 29 (37.2%) 14(0.8-2.5) 0.255 --

T-stage <0.001 0.680

CR - Reference 15 (23.8%) --

T1/Tis 11 (16.9%) 0.6 (0.3,1.6)

T2 11 (36.7%) 1.9(0.7,4.8)

T3/T4 41 (61.2%) 5.0 (2.4,10.8)

N-stage 0.003 0.023

NO - Reference 43 (27.7%) -- --

N1 29 (52.7%) 2.9(15,55) 3.7(1.4-95)

N2/N3 6 (42.9%) 2.0 (0.6, 6.0) 2.1(0.5-8.6)

CR: Complete response.
*Transhiatal, Ivor Lewis, three-field.

4., Discussion

We sought to identify patterns of recurrence and post-recurrence survival
after esophagectomy for patients with esophageal cancer. Our findings
include a 33.8% overall rate of recurrence during a median 3.5 year
follow up. Majority of all recurrences occurred at distant sites (55.2%).
In 2015, a follow up report of the CROSS cohort analyzing disease
recurrence was published [2]. Similar to our findings, the authors found
the recurrence rate in those undergoing neoadjuvant therapy to be 34.7%
and most recurrences were distant (75.4%). Of those with recurrence in
our cohort, locoregional recurrence made up a higher proportion of all
recurrences compared to the CROSS cohort, (44.7% versus 24.5%). This
discrepancy could be due to fewer patients in our cohort receiving
neoadjuvant chemoradiation (73.4%). Some patients in our cohort did
not have locally advanced disease. Notably, the CROSS authors noted a
drastic reduction in infield recurrence in their study.

Our aim was to determine survival stratified by recurrence site. Survival
after locoregional recurrence was slightly better compared to those
affected by systemic or mixed recurrence (7.8 vs 5.5 vs 5.3 months,
p=0.59) in our cohort. This aggressive disease course following
recurrence mimics those presenting with metastatic disease where

Journal Of Surgical Oncology doi: 10.31487/j.JS0.2023.10.01

overall survival has been described at 8-10 months [7]. Data is now
emerging on the efficacy of nivolumab in the setting of advanced or
recurrent esophageal cancer [8, 9]. Although mostly limited to squamous
cell cancer, a modest survival benefit over chemotherapy alone has been
described [9]. The poor post-recurrence survival, as seen in our study
cohort, could serve as a prompt for further studies on adjuvant systemic
therapy such as check-point inhibitors in patients with recurrence of
esophageal adenocarcinoma.

Findings on univariate analysis indicate that those with positive resection
margins, high grade tumors, and a LNR >0.2 are more likely to have
disease recurrence. However, only nodal positivity remained significant
on multivariate analysis (OR 3.69, 95% Cl: 1.44 - 9.47). The majority of
those who had locoregional recurrence (n=34) had undergone
neoadjuvant chemoradiation (n=29). However, only 6 of those 34
patients underwent either two-field (lvor Lewis) or three-field
esophagectomy  with the remainder undergoing transhiatal
esophagectomy. Reports on the effects of surgical approach on lymph
node yield have favored more aggressive mediastinal lymph node
dissection. However, long-term survival differences have not been
firmly established based on number of lymph nodes harvested during
esophagectomy [10, 11]. Nonetheless, this would argue for the

Volume 10(1): 4-6
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consideration of adjuvant therapy after esophagectomy, even in those
patients with complete pathologic response to neoadjuvant therapy.

Margin positivity has been associated with worse outcomes in
esophageal cancer [12-14]. A recent study utilizing data from the
National Cancer Database investigated those with positive margins after
resection without pretreatment [12]. They found 5-year survival to be
13.5%, noting a modest improvement in those who received adjuvant
chemoradiation (16.9% vs 13.5%, p < 0.001). While most will respond
to neoadjuvant chemoradiation as seen in the CROSS trial, there is a
small subset of patients whose limited response puts them at risk for an
incomplete resection. Adjuvant therapy should be considered in this
cohort. LNR of >0.2 was chosen as the cutoff for our recurrence analysis.
While LNR has been found to correlate with worse outcomes in multiple
studies, 0.2 has commonly been cited as the median of positive nodes to
total nodal yield [15-17]. Some authors have found the cutoff for LNR
associated with improved response to adjuvant therapy to be 0.12,
indicating that benefit of further treatment starts at an even lower ratio
[16]. However, it must be noted that the bulk of the data on LNR comes
from patients undergoing upfront resection. Herein, we show that LNR
can be prognostic in pre-treated patients and could be considered when
evaluating risk for recurrence.

Our data shows complete responders to neoadjuvant chemotherapy
(n=63) had arecurrence of 23.8%. A notably higher recurrence rate than
those with Tis or T1 on final pathology who underwent upfront resection
(12.5%). This is similar to recent retrospective findings, where those
undergoing surgery after complete response to neoadjuvant
chemoradiation were found to have 26% rate of recurrence [18].
Although favorable response to neoadjuvant treatment portents a better
long-term prognosis, these findings underscore the importance of
vigilant post-operative surveillance. Additionally, the role of adjuvant
treatment in this subgroup of patients could be explored. None of the
complete responders in our cohort received adjuvant treatment after
surgery.

The focus of recent studies on improving survival in patients with
resectable esophageal cancer has centered around adjuvant therapy. A
2022 meta-analysis found those receiving adjuvant therapy after
undergoing neoadjuvant treatment and surgery to have a 48% decrease
in mortality at one year (risk ratio (RR) 0.51, 95% CI 0.41-065) [19]. In
particular, they noted those with a positive nodal status and T3/T4
tumors benefitting most from adjuvant therapy (RR 0.61 and 0.51,
respectively). This correlates with our findings indicating higher
pathologic T and N stage associated with recurrence. The multi-center
CheckMate 577 trial established a significant disease free survival
benefit for RO patients undergoing adjuvant nivolumab (22.4 months
versus 11.0 months, p<0.001) after neoadjuvant treatment and surgery
[20]. The data herein aids in identifying patients where higher index of
suspicion for recurrence should be upheld. As the paradigm shifts
towards more utilization of adjuvant therapy, identifying those who
stand to benefit the most is warranted.

The limitations of this study include its retrospective design, subjecting
it to missing or incorrect data. In contrast to some of the prior studies on
this subject, our cohort includes patients with all stages of esophageal
cancer, thus a considerable portion underwent surgery first. Hence, these

Journal Of Surgical Oncology doi: 10.31487/j.JS0.2023.10.01

results represent a valuable estimate of the risk, and patterns of
recurrence in all comers undergoing esophagectomy for esophageal
cancer.

5. Conclusion

We have shown that locally advanced esophageal cancer has a high
recurrence rate, despite neoadjuvant chemoradiation. Furthermore,
majority of recurrences involve distant sites. In our cohort, survival did
not differ between those with locoregional and mixed recurrence. Those
at risk are patients with higher T and N stage on pathology, positive
tumor margins, high grade tumors and high lymph node ratio (>0.2).
These data could aid in selecting patients for adjuvant treatment after
curative esophageal cancer resection.
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