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Background: Esophagogastric junction (EGJ) malignancies are increasing in incidence. Surgery remains
the cornerstone of curative-intent treatment. While the minimally invasive approach is ideal, it has a steep
learning curve. Furthermore, the optimal approach to curative resection remains controversial. Therefore,
the aim of this study was to highlight a surgical approach based on patient and tumor characteristics to
achieve complete surgical (R0O) resection with appropriate lymphadenectomy for EGJ malignancies during
the implementation of minimally invasive en bloc esophagectomy.

Methods: Patients undergoing curative-intent surgery for EGJ tumors at McGill University Health Centre
during 2010-2018 were included. Data were extracted from medical records for this retrospective cohort
study. A priori selection of surgical approach was biased by patient and tumor factors with a goal of achieving
optimal oncological outcomes with acceptable morbidity. Surgical approach, tumor characteristics, surgical
and oncologic outcomes and quality of life (QoL) were assessed. ANOVA, Kruskal-Wallis, Fisher-Exact, i,
and log-rank tests determined statistical significance (P<0.05).

Results: Curative-intent surgery was performed in 203 patients, among which 197 (97%) were RO
resections. Left thoracoabdominal (LTA), open and hybrid Ivor Lewis (IL), transabdominal (TA), and
minimally invasive esophagectomy (MIE) were performed in 60 (30%), 93 (46%), 28 (14%), and 22 (11%),
respectively. Patients who underwent IL had fewer comorbidities than those in LTA and MIE groups. TA
comprised of the oldest patients with the highest Charlson comorbidity index (CCI). Siewert I and II tumors
were approached primarily by IL. Siewert III and larger tumors tended to be managed by LTA and TA
approaches. Small, early-stage tumors were approached by MIE. Lymph node retrieval was adequate [32
(24 to 46)]. Estimated blood loss [350 mL (250-500 mL)], length of stay [7 days (6-11 days)], QoL [3-year
FACT-E score: 139 points (127-160 points)], and overall survival (OS) [2.5 years (1.4-4.8 years)] were
comparable.

Conclusions: A personalized approach is associated with appropriate RO resection, lymphadenectomy, and
long-term outcomes. A multitude of surgical options are available and the optimal surgical approach should
be selected based on the patient’s disease. The framework described in this study is ideal for those who are

slowly implementing MIE.
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Introduction

Esophageal cancer is one of the world’s most prevalent and
lethal malignancies; it has an incidence of 455,800 cases
worldwide with a mortality of 400,200 patients per year (1).
The cornerstone of treatment for esophageal cancers is
surgical management and multiple approaches have been
advocated for esophagectomy (2-5). Siewert classification is
commonly used to categorize tumors of the esophagogastric
junction (EGJ) based on their location (3,5,6). At many
institutions, Siewert I and II tumors are commonly managed
by thoracic surgeons using IL while Siewert III tumors are
resected using TA by general surgeons with the common
goal of achieving complete oncological (R0) resection and
adequate lymph node (LN) yield rather than employing one
standardized approach for all patients.

Due to the advantages associated with minimally invasive
surgery, radical minimally invasive esophagectomy (MIE)
is gaining popularity and many centers advocate for one
standardized approach (7-9). However, a steep learning
curve ranging from 25 to 178 cases has been observed
during the adoption of MIE (10). In addition, when
MIE was implemented by surgeons outside high-volume
centers, it was associated with an increase in total and
pulmonary complications and reoperation rate (11). Despite
improvements in survival for patients with locoregional
disease due to extended oncological resection, the optimal
procedure is still controversial (1,12). Furthermore, other
factors such as exact tumor location, stage, patients’ general
condition and extent of LN dissection should be considered
while choosing the type of surgery, especially in the early
stages of MIE adoption (5,13-15). This study will allow
surgeons to customize surgical approach for EG]J cancer
patients of all Siewert classifications, based on patient
and tumor characteristics, to ensure high rates of curative
resection, adequate lymph node retrieval and optimal
quality of life (QoL), which is not well described in current
literature.

The aim of this study was therefore to compare surgical
and oncological outcomes for different surgical approaches
that are commonly used to resect EGJ] tumors to provide
guidance for a personalized approach towards the resection
of EGJ tumors during the implementation phase of MIE.
Our goal was to demonstrate that a strategy of tailoring
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the operative approach to patient and tumor characteristics
would result in similar oncological outcomes by using data
from a high-volume cancer center in Canada. We present
the following article in accordance with the STROBE
reporting checklist (available at http://dx.doi.org/10.21037/
aoe-20-50).

Methods
Data sources

Patients who underwent surgery for EGJ tumors from
January 2010 to December 2018 were identified from a
prospectively collected database in the Division of Thoracic
and Upper Gastrointestinal Surgery. Data were retrieved
from physical and electronic medical records. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). Ethics approval was obtained from the
Research Ethics Board of McGill University Health Centre
for a retrospective cohort study (file # 2020-5850).

Study subjects

This cohort study included the records of all patients
who underwent curative-intent surgeries for EGJ cancers
(stage I-IVA) at the McGill University Health Centre from
January 2010 to December 2018 (Figure S1). As such, an
a priori sample size was not calculated. Palliative (stage
IVB), prophylactic and benign resections were excluded.
Informed consent was provided by all patients prior to
surgery. Patients were followed for 5 years post-operatively
at Montreal General Hospital and Hull Hospital in Quebec,
Canada.

Exposures

Four surgical approaches (including both open and
minimally invasive procedures) were compared for different
types of EGJ malignancies. All approaches consisted of
en bloc esophagectomy (resection of the esophagus and its
corresponding lymph nodes from pleura to pleura and
spine to mediastinum including the thoracic duct but
not the azygous vein). Ivor Lewis (IL) consisted of open
(right thoracotomy and midline laparotomy) and hybrid
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(laparoscopic-assisted or thoracoscopic-assisted) approaches
while transabdominal (TA) involved surgery in the abdomen
and lower mediastinum without requiring a thoracotomy.
Left thoracoabdominal (LTA) comprised of an oblique
incision from the left thorax to the abdomen. MIE involved
thoracoscopy and laparoscopy with or without a cervical
neck dissection and an accessory incision (fourth interspace
midaxillary line) for hand sewn anastomosis and specimen
extraction. MIE was slowly introduced in 2010 with the
majority of cases being from the last 3 years of the study.

A suitable approach was selected for each patient after
discussing their case at a multidisciplinary tumor board:
early in experience, MIE was opted for small tumors
and those who could not tolerate open surgery. IL was
preferred for Siewert I and II tumors. TA was preferred for
Siewert II tumors in patients that were too frail to tolerate
thoracotomy. An L'TA approach was preferred for bulky,
distal tumors with extensive lymphadenopathy. Patients
with locally advanced cancer received DCF or FLOT in the
peri-operative setting (16,17).

Post-operative care for all patients was undertaken
by the dedicated Thoracic and Upper Gastrointestinal
Surgery multidisciplinary care team (including specialized
surgeons, nurses, dieticians, and other support personnel) in
accordance with the standardized enhanced recovery after
surgery pathway developed by a dedicated committee at the
McGill University Health Centre (18).

Outcomes

Patient and tumor characteristics, operative details, surgical
and oncologic outcomes, and QoL were assessed. Charlson
comorbidity index (CCI) was utilized to categorize age
and comorbidities on day of surgery (19). American Joint
Committee on Cancer (AJCC) eighth edition was used for
clinical and pathological staging (20). Siewert classification
was determined endoscopically and confirmed pathologically
after resection using the tumor’s epicenter relative to
the EGJ on pathological specimen. Operative time was
calculated using the start and end time of procedure,
from first incision to closure of the last incision. Post-
operative morbidity and mortality were classified using the
Clavien-Dindo (CD) score at 30-day postoperatively (21).
Recurrence was evaluated using CT scans (head, chest,
abdomen, pelvis), upper endoscopy with biopsy, and bone
scan (Table S1). Overall survival (OS) was determined using
dates of death, diagnosis, and last follow-up. Disease-free
survival (DFS) was calculated using the dates of recurrence,
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surgery, and last follow-up. Functional Assessment of
Cancer Therapy-Esophageal (FACT-E) questionnaires
administered at every appointment were used to determine
QoL where 176 is the maximum possible total score (22).

Statistical analysis

Data are presented as mean + standard deviation (SD)
or median and interquartile range (in parentheses) for
continuous variables and proportions for categorical
variables. Statistical analysis was conducted using R v.3.4.1
(The R Core Team, 2018) and GraphPad Prism v8.0.2.
Continuous variables were analyzed using multiple-way
ANOVA for parametric variables or pairwise Wilcoxon
rank-sum tests for non-parametric variables. Categorical
data were analyzed using y* or Fisher-Exact tests. In all
appropriate cases, multiple comparison adjustments were
performed using Tukey post-hoc tests. Survival analyses were
conducted through Cox Mantel log-rank tests. Missing data
for the analyzed variables ranged from 0-8%. Since this
was less than 10%, multiple imputation of the data was not
performed and the missing observations were excluded from
analysis. A P value of less than 0.05 determined statistical
significance.

Results

Characteristics of the 203 study subjects are presented
in Table 1. Eighty percent were male with a male
preponderance in all study groups. Patients who underwent
IL had fewer comorbidities than those in LTA, MIE, or TA
groups. TA patients were significantly older than patients
in the other groups. Body mass index was not significantly
different among groups. MIE and TA were opted for
early stage cancers, particularly in the early phase of MIE
adoption. Adenocarcinoma was prevalent in all groups
with a comparable histological distribution among groups.
Neoadjuvant chemotherapy was preferentially given based
on stage. Median follow-up time was 3 years (1-5 years).
Figure 1 shows that LTA and TA were predominantly
used for Siewert IT and III tumors while IL and MIE
approaches were utilized for Siewert I and II tumors
(P<0.001). Tumor size was non-significantly different in
LTA, IL, or TA approaches, while MIE removed tumors
were significantly smaller (P=0.002). Tumors resected using
MIE and TA had a lower pathological stage (45% and 46%
stage I, respectively) compared to LTA and IL (52% and
48% stage 111, respectively, P<0.001). Lymph node retrieval
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Table 1 Patient characteristics by approach

Characteristics LTA (n=60) IL (n=93) MIE (n=22) TA (n=14)
Sex, n (%)

Male 46 [77] 81[87] 21 [95]* 15 [54]*

Female 14 23] 11[12] 18] 12 [43]
Age (years), mean + SD 68.6+8.7 63.2+10.1 67.6+8.6 72.6+£10.1*
BMI, mean + SD 25+4.7 26+5.0 27+5.3 25+4.9
cclf 5 (4 to 6) 4 (4 to 5)* 5 (4 to 6) 5@to7)
Histology

ADC, n (%) 58 [97] 89 [96] 20 [91] 27 [96]

SCC, n (%) 12] 101] 21[9] 01[0]

Other’, n (%) 11[2] 22 0[0] 0[0]

Clinical stage, n (%)
Early 2 [3] 33] 13 [59]* 12 [43]
Locally advanced 53 [88] 80 [86] 9 [41] 15 [54]
Neoadjuvant therapy
nCT, n (%) 49 [82] 82 [88] 8 [36]* 7 [25]*
nRT, n (%) 3[5] 5 6] 3[5] 0 [0]

*, significantly different from other groups after multiple comparison adjustment (P<0.05); T, neuroendocrine or adenosquamous carcinoma.
ADC, adenocarcinoma; BMI, body mass index; CCl, Charlson comorbidity index; IL, Ivor Lewis; LTA, left thoracoabdominal; MIE, minimally
invasive esophagectomy; nCT, neoadjuvant chemotherapy; nl/O, neoadjuvant immunotherapy; nRT, neoadjuvant radiotherapy; SCC,
squamous cell carcinoma; TA, transabdominal.
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Figure 1 Approach by type of EGJ cancer.

was adequate in all groups, but significantly lower LN yield tumor characteristics of patients in each group.

was observed in MIE. The overall number of positive LNs Complete oncological (R0) resection was not significantly
and rates of lymphovascular and perineural invasion were different among groups. Overall, it was attained in 197
non significantly different among groups. Tuble 2 depicts the (97%) of 203 curative-intent en bloc esophagectomies
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Table 2 Tumor characteristics in each study group.
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Characteristics LTA IL MIE TA P
SW classification, n [%] <0.001

| 2 [3] 8 [9]* 2 [9] 0[0]

[ 32 [53] 73 (78] 18 [82] 12 [43]

Il 26 [43] 10 [11] 1[5] 16 [57]
Size, cm' 3.7 (2.5 0 6.0) 3.0 (2.0 to 4.1) 2.0 (1.3 to 3.0)* 3.0 2.1t05.8) 0.007
LNs'

Positive 2(0to6) 3(0to5) 0(0to3) 0(0to4) 0.12

Total 31 (20 to 43) 35 (28 to 48) 24 (19 to 30)* 36 (21 to 46) <0.001
LV invasion, n [%] 36 [60] 55 [59] 9 [41] 15 [54] 0.88
PN invasion, n [%] 36 [60] 55 [59] 6 [27] 13 [46] 0.38
Pathological stage, n [%] <0.001

0 35] 4[4 29 0 [0

| 7012] 718] 10 [45] 13 [46]

[ 9[15] 22 [24] 3[15] 3[11]

Il 31 [52] 45 [48] 5 [23] 9[32]

\Y; 10 [17] 14 [15] 2 [9] 2[7]
PCR, n [%] 417 3[3] 0[0] 0[0] 0.33

*, significantly different from other groups after multiple comparison adjustment (P<0.05); ', expressed as median (interquartile
range); ¥, greatest dimension of tumor as measured by pathologist. IL, Ivor Lewis; LNs, lymph nodes; LTA, left thoracoabdominal; LV,
lymphovascular; MIE, minimally invasive esophagectomy; pCR, pathological complete response; PN, perineural; SW, Siewert; TA,

transabdominal.

(Table 3). Operative time from lowest to highest was the
following: TA, LTA, IL, and MIE [173 minutes (126-
184 minutes), 180 minutes (156-200 minutes), 230 minutes
(210-259 minutes) and 275 minutes (240-302 minutes),
respectively, P<0.001]. Overall, lymphadenectomy was
adequate (94% D2 and 1% D3, P=0.1) and blood loss
[350 mL (250-500 mL), P=0.2] was non-significantly
different among groups. Post-operative complications,
length of stay [overall 7 days (6-11 days), P=0.7], emergency
room visits, and readmissions did not differ significantly
between approaches.

QoL scores from FACT-E questionnaires administered
at baseline, pre-operatively and at 1-, 3- and 12-month post-
operatively are shown in Tible 4. The minimally invasive
approach had a significantly higher QoL at three months,
but QoL measures were similar across all groups by 1-year
post-operatively.

DEFS was significantly higher (P=0.02) for MIE (HR
0.32, 95% CI: 0.10-0.58, P=0.04) and TA (HR 0.31, 95%
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CI: 0.11-0.49, P=0.02) compared to LTA. No significant
differences were found between IL and LTA (HR 1.09, 95%
CI: 0.74-1.87, P=0.8) (Figure 2). OS depicted in Figure 2
followed the same trend but was not significant (P=0.2).
Multivariable analysis controlling for age and tumor stage
showed comparable OS for all surgical techniques (P=0.6)
and no significant differences between younger vs. older
patients (P=0.8) or early vs. advanced disease (P=0.1). For
DFS, while no significant differences were found for age
(P=0.7) or surgical technique (P=0.3), early disease showed
significantly higher survival rates (P=0.03) (Figure 3).

Discussion

This study shows comparable surgical and oncological
outcomes associated with four approaches for resecting EGJ]
malignancies during the adoption of minimally invasive
en bloc esophagectomy. Radiation was rarely utilized and
radical locoregional lymphadenectomy was thus employed

Ann Esophagus 2021;4:24 | http://dx.doi.org/10.21037/a0e-20-50
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Table 3 Surgical outcomes and post-operative complications

Outcomes LTA IL MIE TA P
OR time (min)" 180 (156 to 200) 230 (210 to 259)* 275 (240 to 302)* 173 (126 to 184) <0.001
EBL (mL)' 400 (250 to 580) 350 (250 to 500) 350 (200 to 600) 250 (100 to 450) 0.17
Lymphadenectomy, n [%] 0.098
D2 57 [95] 91 [98] 20 [91] 23 [82]
D3 3 5] 0 [0] 0[0] 1 [4]
Resection degree, n [%] 0.052
RO 60 [100] 90 [97] 20 [91] 27 [96]
R1 0[0] 33] 219] 0[0]
R2 0[0] 0 [0] 0[0] 1[4]
LOS (days)' 7 (6 to 10) 7 (6 to 10) 9 (610 17) 9 (7 to 13) 0.72
CD in hospital, n [%] 0.063
0 17 [28] 27 [29] 10 [45] 9[32]
1-2 31 [52] 37 [40] 3[14] 11 [39]
3-4 8[13] 14 [15] 7132] 5[18]
5 0[0] 4[4] 11[5] 2[7]
30-day CD, n [%] 0.080
0 17 [28] 26 [28] 10 [45] 8 [29]
1-2 30 [50] 40 [43] 3[14] 11 [39]
3-4 12 [20] 17 [18] 8 [36] 6 [21]
5 01[0] 4[4] 11[8] 2[7]
ER visits 7[12] 7 18] 3[14] 5[18] 0.48
Readmissions 8[13] 81[9] 21[9] 414] 0.79

*, significantly different from other groups after multiple comparison adjustment (P<0.05); , expressed as median (interquartile range). CD,
Clavien-Dindo score; EBL, estimated blood loss; ER, emergency room; IL, lvor Lewis; LTA, left thoracoabdominal; MIE, minimally invasive
esophagectomy; TA, transabdominal.

Table 4 QoL using FACT-E' questionnaire

Patient visit LTA IL MIE TA P
Pre-neoadjuvant therapy 117+26 115+23 118+39 146+13 0.23
Pre-operative visit 116+24 12125 128+26 125+23 0.57
First post-op visit 115+28 102+22 113+20 121+20 0.26
3 months post-op 128+24 109+18 152+22* 136+8 0.023
12 months post-op 129+31 122+23 168+10 128+10 0.16

*, significantly different from other groups after multiple comparison adjustment (P<0.05); ', Functional Assessment of Cancer
Therapy-Esophageal questionnaire scores shown as mean + SD. IL, Ivor Lewis; LTA, left thoracoabdominal; MIE, minimally invasive
esophagectomy; post-op, post-operative; TA, transabdominal.
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Figure 2 DFS and OS in years. DFS, disease-free; OS, overall survival.
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for obtaining adequate LN retrieval and high RO resection
rate. Minimally invasive en bloc esophagectomy was ideal
for stage I tumors primarily and for older patients with
more severe comorbidities while the open approaches were
preferred for healthier and younger patients and locally
advanced cancers. IL and MIE were employed for Siewert
I and II tumors while LTA and TA were preferred for
Siewert III tumors. However, tumor size was an important
consideration as well; MIE was preferred for small tumors
during its adoption, whereas the other three approaches
were employed for larger tumors. When surgical approach
was personalized in this fashion, surgical quality was
excellent among all groups (97% RO resections) during
the adoption of MIE. DFS and OS were similar for all
approaches when compared by stage (early and locally
advanced cancer). Our finds are significant as learning
curve is a barrier for widespread adoption of MIE, so the
personalized approach highlighted in this study can help
provide excellent surgical quality for all types of EG]J
malignancies during the MIE learning curve.

Approach to EG] malignancies is controversial. Hulscher
and van Lanschot suggested that distal esophageal carcinoma
(Siewert I) should preferably be resected via a transthoracic
resection (IL) with two-field LN dissection while a tumor
of the EGJ (Siewert II) or gastric cardia (Siewert IIT) should
be removed via a transhiatal resection (TA) (23). Zhang ez al.
and Zhou ez al. showed that TA for Siewert II and III has a
better prognosis than IL (24,25). These are in keeping with
our study where IL was employed for Siewert I and II tumors
and TA was opted for Siewert II and III tumors. Forshaw
et al. suggested that LTA is feasible for locally advanced
Siewert III tumors and Nakamura et /. showed that LTA
was more commonly used for larger diameter tumors, both
of which were confirmed by our results (26,27). The largest
multicenter study that compared I'TA and IL showed better
short-term outcomes for LTA and equivalent oncological
outcomes between both approaches, which aligns with our
results (28). Earlier tumor stage was prevalent in MIE in
Ding et al.’s study as depicted in our results (2). Khan ez a/.
compared MIE to IL, which showed fewer complications in
the MIE group (29). This is inconsistent with our findings
where complications did not vary by approach, which is
likely a result of having highly experienced surgeons in
our institution. When the TIME trial was implemented
nationally in the Netherlands, MIE was associated with more
complications and a higher reoperation rate (11). This was
attributed to nonexpert surgeons performing MIE outside
of high-volume centers (11). However, our results are in
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keeping with Blom ez 4/.’s study that showed comparable
complications for open and MIE (30). To minimize surgical
morbidity during the implementation phase of MIE, MIE
should be tailored for patients with smaller tumors. Lymph
node yield for MIE was lower but adequate compared to
open approaches in our study since MIE was primarily
used for early stage cancers, which are known to have a
low rate of metastasis (31). The learning curve associated
with the adoption of MIE could have impacted the LN
yield as well for MIE. This result is consistent with Ding
et al. who showed a lower LN yield for MIE compared to
IL (2). Among open approaches, Kauppila ez 4/. showed
comparable LN yield for TA and IL as seen in our study (32).
Our overall mortality rate of 3% is lower than most studies
(range, 2-23%) since we are a high-volume cancer center
with surgeons experienced in minimally invasive surgery
(4,15,23,26,33). Our personalized approach mirrors other
studies that showed comparable short-term outcomes for
open and minimally invasive surgery when MIE was utilized
for smaller tumors during the adoption of MIE.

Long-term survival based on surgical approach has
shown inconsistent findings. Goan et /. showed comparable
survival for transhiatal and transthoracic approaches, which
aligns with our TA and IL groups’ OS (4). Furthermore,
Straatman et a/. depicted comparable OS for MIE versus
open esophagectomies as shown in our study (8). However,
our 66% 5-year OS is higher than that seen in other centers
(15.2% to 43.5%) likely due to earlier diagnosis and taxane-
based triplet therapy (4,33,34). Our DFS being shorter
for approaches that were used for more advanced disease
(IL and LTA) is corroborated by Goan et al. who showed
that the median survival time is lower for patients with
advanced disease than those with earlier disease (4). Our
study confirms these findings by showing comparable OS
and DFS for all approaches once stratified by clinical stage
(early and locally advanced cancer). This also provides an
explanation for our MIE group having higher survival as
that group consisted of patients with lower stage cancers.

QoL has been shown to vary by tumor stage rather than
the approach itself. Patients with more advanced disease
stage tend to have more tumor-associated symptoms that
impair their QoL (14). Since our MIE group consisted of
more early stage cancers, it is understandable that MIE
had higher QoL scores three months post-operatively. In
addition, self-rating of functional scales can take six to nine
months to improve (14). Consequently, improvement in
QoL scores one year post-operatively for all groups is as
expected.

Ann Esophagus 2021;4:24 | http://dx.doi.org/10.21037/a0e-20-50
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Our study compared four approaches, both open and
minimally invasive en bloc esophagectomy, for radical
surgical management of EGJ malignancies during the
implementation phase of MIE. This allowed us to provide
a tailored surgical approach for surgical management of
EG]J tumors while surgeons gain expertise performing
MIEs for a wide range of EGJ tumors. Even though it
is a single-institution study, it was performed at a high-
volume center in Canada where we have data from
multiple surgeons with extensive training and experience.
Selection bias is present since each approach was
carefully selected for every patient by their treating team.
However, this allowed us to analyze their clinical decision
making to devise a tailored approach for management
of EGJ malignancies during the MIE learning curve.
Even though sample distribution was not even among
groups, our study is a valuable addition to current
literature nonetheless since we were able to compare
both open and minimally invasive approaches in parallel
during the implementation of minimally invasive en bloc
esophagectomy to show that we can provide excellent
surgical quality with a tailored approach to en bloc
esophagectomy while optimizing QoL, surgical and
oncological outcomes while developing expertise with
MIE. Prospective studies using our suggestions for
patients with EGJ malignancies will aid in reinforcing
these results.

Conclusions

In conclusion, we found that a personalized approach for
radical surgical management of EGJ malignancies is feasible
and results in optimal surgical and oncological outcomes
while providing adequate QoL during MIE adoption.
Surgeons who have developed a wide range of expertise
with en bloc esophagectomy for all types of EGJ tumors can
continue utilizing MIE to improve outcomes. For those
who are developing MIE experience, minimally invasive
approaches are ideal for smaller, early stage cancers (T'1-2,
NO0) in older patients with more severe comorbidities
while open approaches are more appropriate for large,
locally advanced (13-4, any N+) EGJ tumors and younger,
healthier patients. IL en bloc esophagectomy is preferred for
Siewert I and II tumors while LTA and TA are suggested
for Siewert III tumors. The approach taken at this single-
center retrospective cohort study resulted in high quality
surgery and excellent short- and long-term outcomes while
improving MIE exposure to surpass the MIE learning curve

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2021

safely.
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Supplementary

n=766
Gastrectomies
Esophagectomies

n=563
Non-EGJ tumors (n=357)
Palliative (n=123)
Benign (n=49)
Oligometastatic disease (n=23)
Prophylactic (n=8)
Malignant melanoma (n=3)

n=203
Curative-intent EGJ resections

Figure S1 Summary of inclusion and exclusion criteria.

Table S1 Methodology for tumor recurrence detection

Methodology Number [%]

Method of detection

Clinical exam (203, 100%) 203 [100]

CT (203, 100%) 203 [100]

Bone scan (58, 29%) 58 [29]
EGD 90 [44]
EUS 30 [15]
FDG-PET 51 [25]

Site of recurrence

Metastatic 35 [16]
Local 73]
Regional 6 [3]

© Annals of Esophagus. All rights reserved. http://dx.doi.org/10.21037/ace-20-50



