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Abstract
The present study was aimed to investigate the application of right thansthoracic Ivor–Lewis (IL), left transthoracic (LTT), and left
thoracoabdominal (LTA) approach in Siewert type II adenocarcinoma of esophagogastric junction (AEG).
Thedataof 196patientswithSiewert type II AEG receivedsurgical resection inour cancer centerbetweenJanuary 2014andApril 2016

was retrospectively analyzed. Finally, 136 patients met the inclusion criteria were enrolled in the study and divided into the IL (47 cases),
LTT (51 cases), and LTA group (38 cases). Clinical and short-term treatment effects were compared among the 3 groups.
The patients with weight loss, diabetes, and heart disease increased in the LTT group (P=0.054, P=0.075, and P=0.063,

respectively). Operation time was significantly longest in the IL group (P<0.001), but the amount of bleeding and tumor size did not
significantly differ among the 3 groups (P=0.176 and P=0.228, respectively). The IL group had the significantly longest proximal
surgical margin (P<0.001) and most number of total (P<0.001) and thoracic lymph nodes (P<0.001) dissected. Both the IL and
LTA groups had more abdominal lymph nodes dissected than the LTT group (P<0.001). In general, the IL and LTT groups had
the highest dissection rates of every station of thoracic (P<0.05) and lower mediastinal lymph nodes (P<0.05), respectively. The
dissection rate of the paracardial, left gastric artery, and gastric lesser curvature lymph nodes did not differ significantly among the
3 groups (P>0.05), but the dissection rate of the hepatic artery, splenic artery, and celiac trunk lymph nodes was significantly highest
in the IL group (P<0.05). Postoperative hospital stay, perioperative complications, and mortality did not differ significantly among the
3 groups (P>0.05).
Comparedwith the traditional left transthoracic approach, the Ivor–Lewis approach did not increase the perioperative mortality and

complication rates in Siewert type II AEG, but obtained satisfactory length of the proximal surgical margin, and was better than the left
transthoracic approach in thoracic and abdominal lymph node dissection. However, the advantages of Ivor–Lewis procedure
requires further follow-up and validation through prospective randomized controlled trials.

Abbreviations: AEG = adenocarcinoma of the esophagogastric junction, AJCC = American Joint Committee on Cancer, CT =
computed tomography, IL = Ivor–Lewis, LTA = left thoracoabdominal, LTT = left thansthoracic, PET = positron emission
tomography, TNM = tumor–node–metastasis.
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1. Introduction carcinoma of gastric cardia, which has high prevalence in Asian
Adenocarcinoma of the esophagogastric junction (AEG) is
divided into 3 types according to the anatomical position of
the tumor center as follows[1,2]: Siewert type I, in the distal
esophagus 1 to 5cm above the esophagogastric junction; Siewert
type II, within 1cm above and 2cm below the esophagogastric
junction; and Siewert type III, in the proximal stomach, 2 to 5cm
below the esophagogastric junction. Siewert type II is actually the
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countries, including China.[3]

Although surgical resection is still the main treatment of AEG,
recent studies indicate that neoadjuvant chemotherapy or
chemoradiotherapy can provide significant survival benefits
for local advanced esophageal or esophagogastric junction
cancer.[4–6] The efficacy of neoadjuvant chemoradiation for
patients with adenocarcinoma of the distal esophagus and AEG
was established in the chemoradiotherapy for esophageal cancer
followed by the surgery study (CROSS study), which demon-
strated that neoadjuvant treatment resulted in longer mean
survival than surgery alone.[6] A recent database analysis of 4996
patients for Siewert type II AEG showed that preoperative
therapywas used in as few as 10%of cases in 1998, rising to 25%
in 2010.[7] With the accumulation of evidence, patients with AEG
are increasingly treated with neoadjuvant therapy.
Siewert classification provides a reference for the choice of the

appropriate surgical approach.[8] Siewert type I mainly uses
esophagectomy through the transthoracic approach. Siewert
type III mainly uses total gastrectomy through the abdominal/
transhiatal and distal esophageal resection.[9] Several studies
compared the short- and long-term efficacy of treatment with the
transthoracic and abdominal/transhiatal approaches in Siewert
type II AEG.[10–14] Although some literatures have claimed that
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the incidence of pulmonary complications in the transthoracic
approach group is higher than that in the abdominal/ transhiatal
group,[10,13] esophagogastrectomy through the transthoracic
approach provides better thoracic lymph node dissection,[12–14]

improves the R0 resection rate and acquires survival benefic in
patients with 1 to 8 positive lymph nodes[12] or T3 AEG,[13]

which is in accordance with the principle of oncology treatment.
Esophagogastrectomy through the left thoracic approach is

commonly used in the resection of tumors at the end of the
esophagus and esophagogastric junction.[15] Ivor–Lewis esoph-
agogastrectomy through the right thoracic approach is the most
commonly used operation approach for esophageal cancer of the
lower thorax and can attain a more extensive thoracic and
abdominal lymph node dissection.[16] The seventh edition of the
American Joint Committee on Cancer/tumor-node-metasttasis
(AJCC/TNM) esophageal cancer staging system is more
applicable to the AEG.[17] The Ivor–Lewis approach may be
the best surgical resection approach for Siewert type II AEG.[18]

This study retrospectively analyzed the clinical data of patients
with Siewert type II AEG, compared the application of 3 surgical
approaches in Siewert type II AEG, and investigated the optimal
surgical approach for lymph node dissection.
2. Methods

2.1. Patients

The study was approved by the ethics committee of the Tianjin
Medical University Cancer Hospital, and patients who signed the
informed consent form were enrolled in the study. We retrospec-
tively analyzed the clinical pathological data of patientswith Siewert
type II AEG who received radical resection at the Department of
Esophageal Cancer of Tianjin Medical University Cancer Hospital
between January 2014 and April 2016. The inclusion criteria were
as follows: (1) adenocarcinoma, (2) not undergone neoadjuvant
therapy, (3) undergone transthoracic esophagogastrectomy, (4) at
>3 months of postoperative follow-up.
The patients were divided into 3 groups according to the

operative approach as follows: right thansthoracic Ivor–Lewis
(IL), left transthoracic (LTT), and left thoracoabdominal (LTA)
approach groups. The epidemiological characteristics, clinical
pathological data, and information on perioperative mortality
and complications were obtained by examining the clinical
records of the patients. The lymph node stations were grouped as
previously described.[18] Paracardiac lymph nodes were divided
into left and right groups. In addition, an upper mediastinal
lymph node group was included in the present study.
2.2. Surgical procedures

All the patients were confirmed via gastroscopic and pathological
diagnosis before surgery. They received preoperative type-B
ultrasonography (neck and abdomen), enhanced computed
tomography (CT; chest and upper abdomen), upper gastrointes-
tinal radiography, and endoscopic ultrasonography. Some
patients were also examined by using positron emission
tomography (PET) or PET/CT for preoperative staging. All
thoracic and abdominal surgeries were performed independently
by thoracic surgeons.
The IL group: The right thoracic incision through the fifth or

sixth intercostal space and central abdominal incision were used.
In the abdominal area, the stomach was dissociated, a tubular
stomach was made, and perigastric lymph nodes were dissected.
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In the thoracic area, the lower esophagus was dissociated,
thoracic lymph nodes were dissected, and gastroesophageal
anastomosis was performed.
The LTT group: The seventh intercostal incision in the left

chest was used. In the thoracic area, the lower esophagus was
dissociated and thoracic lymph nodes were dissected. In the
abdominal area, the stomach was dissociated, a tubular stomach
was made, and perigastric lymph nodes were dissected.
Gastroesophageal anastomosis was performed.
The LTA group: A continues abdominal and left thoracic

incision through the seventh intercostal space was used. In the
thoracic area, the lower esophagus was dissociated and thoracic
lymph nodes were dissected. In the abdominal area, the stomach
was dissociated, a tubular stomach was made, and perigastric
lymph nodes were dissected. Gastroesophageal anastomosis was
performed.
2.3. Outcomes and statistical analysis

The main outcome were (1) the number of total dissected lymph
nodes, thoracic lymph nodes and abdominal lymph nodes, (2) the
lymph node dissection frequency of each station. Secondary
outcomes included surgical time and bleeding amount, length of
proximal resection margin, hospital stay, postoperative death,
and complications.
Data were processed and analyzed by using the SPSS18.0

statistical software (SPSS Standard version 18.0; SPSS, Chicago,
IL). Measurement data were presented as x ± s and compared
among the groups by using ANOVA analysis. Count data were
presented by using frequency and percentage and were compared
among the groups by using the chi-square test or Fisher exact
probability test. A P value of <0.05 was considered statistically
significant.
3. Results

3.1. Patient characteristics

Between January 2014 and April 2016, 196 patients with Siewert
type II AEG received surgical resection, including 31 cases of
esophagogastrectomy through the abdominal/ transhiatal ap-
proach, 15 cases of neoadjuvant chemoradiotherapy or chemo-
therapy, and 2 nonadenocarcinoma cases. Eventually, 136
patients who met the inclusion criteria were enrolled in the
study and divided into the IL (47 cases), LTT (51 cases), and LTA
groups (38 cases) according to the operative approach.
The clinical pathological characteristics of the 136 patients

with Siewert type II AEG are shown in Table 1. Themedian age of
the 136 patients was 64 years (range, 34–80 years), and the male-
to-female ratio was 128:8. Lymph nodemetastasis occurred in 92
patients (67.6%), among whom 2 (1.5%) had thoracic
metastasis, 79 (58.1%) had abdominal lymph node metastasis,
and 10 (7.4%) had thoracic and abdominal lymph node
metastases.
The LTT group had more patients with concurrent weight loss,

diabetes, and heart disease than the IL and LTA groups (P=
0.054, P=0.075, and P=0.063, respectively), although no
statistical difference was observed. The operation time in the IL
group was significantly longer than that in the LTT and LTA
groups (223.8 vs 149.2 vs 166.2min, P<0.001), but the amount
of bleeding did not significantly differ among the 3 groups (P=
0.176). Tumor size did not significantly differ among the 3 groups
(P=0.228), but the isolated proximal surgical margin in the IL



Table 1

Clinicopathologic characteristics of patients.

Patient characteristics IL (n=47) LTT (n=51) LTA (n=38) P

Age, y 63.6±9.3 63.7±7.8 61.6±8.4 0.455
Sex 0.320
Male 43 (91.5) 50 (98.0) 35 (92.1)
Female 4 (8.5) 1 (2.0) 3 (7.9)

Weight loss 0.054
Yes 29 (61.7) 37 (72.5) 18 (47.4)
No 18 (38.3) 14 (27.5) 20 (80.0)

Drinking 29 (61.7) 31 (60.8) 20 (52.6) 0.452
Smoking 29 (61.7) 37 (72.5) 23 (60.5) 0.470
Comorbidity
Hypertension 12 (25.5) 9 (17.6) 5 (13.2) 0.472
Diabetes 1 (2.1) 7 (13.7) 2 (5.3) 0.075
Heart disease 4 (8.4) 7 (13.7) 0 (0.0) 0.063

Surgical time, min 223.8±34.2 149.2±21.9 166.2±25.2 0.000
Surgical blood loss, mL 194.3±116.2 160.7±60 168.3±62.3 0.176
Histology 0.229
Adenocarcinoma 37 (78.7) 42 (82.4) 24 (63.2)
With other differentiation 10 (21.3) 9 (17.6) 14 (36.8)

Tumor length, cm 5.4±2.0 4.7±1.9 5.2±2.4 0.228
Proximal marginal length, cm 3.8±1.6 2.4±1.3 1.9±1.3 0.000
pT category 0.191
T1-2 4 (8.5) 7 (13.7) 6 (15.8)
T3-4 43 (91.5) 44 (86.3) 31 (84.2)

pN category 0.461
N0 10 (21.3) 19 (37.3) 15 (39.5)
N1 27 (57.4) 23 (45.1) 14 (36.8)
N2 8 (17.0) 7 (13.7) 6 (15.8)
N3 2 (4.3) 2 (3.9) 3 (7.9)

pTNM stage 0.174
I 4 (8.5) 13 (25.5) 10 (26.3)
II 31 (66.0) 29 (56.9) 19 (50.0)
III 12 (25.5) 9 (7.6) 9 (23.7)

pG category 0.491
G1 4 (8.5) 7 (13.7) 4 (10.5)
G2 21 (44.7) 19 (37.3) 12 (31.6)
G3 22 (46.8) 25 (49.0) 22 (58.0)

Number resected lymph nodes
≥12 41 (87.2) 20 (39.2) 19 (50) 0.000
Total 21.2±9.3 10.7±6.1 14.3±7.9 0.000
Thoracic 7.8±5.4 2.6±2.7 1.0±2.1 0.000
Abdominal 13.7±7.8 8.0±4.7 13.3±7.2 0.000

Postoperative days 15.4±4.8 16.9±10.0 14.4±3.2 0.227
Postoperative death 0 (0) 1 (2.0) 0 (0) 0.432
Postoperative complications 6 (12.8) 8 (15.7) 3 (7.9) 0.545
Pulmonary complication 3 (6.4) 2 (3.9) 0 (0) 0.297
Anastomotic leakage 0 (0) 1 (2.0) 0 (0) 0.321
Incision complication 1 (2.1) 1 (2.0) 0 (0) 0.673
Others 2 (4.3) 4 (4.0) 3 (7.9) 0.723

Values are mean±SD or n (%).
IL= Ivor–Lewis, LTA= left thoracoabdominal, LTT= left transthoracic.
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group was significantly longer than those in the LTT and LTA
groups (3.8 vs 2.4 vs 1.9cm, P<0.001).
3.2. Postoperative complications

Postoperative death due to anastomotic leak, pneumonia, and
multiorgan failure occurred in 1 patient. The incidence of total
postoperative complications was 12.5% (17/136), including 5
cases of pulmonary complications, 2 cases of incision compli-
cations, 1 case of anastomotic leak, and 9 cases of other
complications (3 cases of fever of unknown origin, 2 cases of
fibrillation combined with heart failure, 1 case of stress
3

hyperglycemia, 1 case of bacteremia, 1 case of diaphragmatic
hernia, and 1 case of incomplete intestinal obstruction).
Postoperative hospital stay, mortality, and incidence of compli-
cations did not differ significantly among the 3 groups (P>0.05).
See Table 1 for details.
3.3. Lymph node dissection

A total of 2083 lymph nodes were dissected in 136 patients,
including 537 thoracic and 1546 abdominal lymph nodes. The
lymph nodemetastasis frequencywas 20.7% (431/2083), and the
lymph node metastasis rate was 67.6% (92/136).

http://www.md-journal.com


Table 2

Lymph node dissection frequency in 3 surgical procedures.

Lymph node stations IL (n=47) LTT (n=51) LTA (n=38) P

Thoracic stations
Superior mediastinum 9 (19.1) 1 (2.0) 0 (0) 0.001
Subcarinal 36 (76.6) 4 (4.0) 0 (0) 0.000
Middle paraesophageal 30 (63.8) 13 (25.2) 2 (5.3) 0.000
Lower paraesophageal 42 (89.4) 36 (70.6) 18 (47.4) 0.000
Pulmonary ligament 6 (12.8) 11 (21.6) 4 (10.5) 0.297
Left main bronchus 31 (66.0) 0 (0) 0 (0) 0.000
Right main bronchus 20 (42.6) 0 (0) 0 (0) 0.000
Supradiaphragmatic 10 (21.3) 5 (9.8) 0 (0) 0.004

Abdominal stations
Left paracardial 44 (93.6) 50 (98.0) 37 (97.4) 0.469
Right paracardial 42 (89.4) 49 (96.1) 37 (97.4) 0.223
Left gastric artery 46 (97.9) 48 (94.1) 37 (97.4) 0.567
Common hepaticartery 25 (53.2) 5 (9.8) 7 (18.4) 0.000
Splenicartery 25 (53.2) 8 (15.7) 10 (26.3) 0.000
Celiac artery 15 (31.9) 6 (11.8) 8 (21.1) 0.052
Lesser curvature 46 (97.9) 47 (92.2) 34 (89.5) 0.273
Greater curvature 16 (34.0) 9 (17.6) 16 (42.1) 0.035
Suprapyloric 1 (2.1) 0 (0) 4 (10.5) 0.022
Infrapyloric 0 (0) 0 (0) 5 (13.2) 0.001
Splenic hilum 2 (4.2) 1 (2.0) 1 (2.6) 0.833

Values are n (%).
IL= Ivor–Lewis, LTA= left thoracoabdominal, LTT= left transthoracic.
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A mean of 21.2 lymph nodes were dissected in the IL group,
whichwas significantly more than the 14.3 lymph nodes dissected
in the LTA group (P<0.001) and the 10.7 lymph nodes dissected
in the LTT group (P<0.001). The number of dissected lymph
nodes in the LTA group was significantly higher than that in the
LTT group (P=0.031).
A mean of 7.8 thoracic lymph nodes were dissected in the IL

group, which was significantly more than the 2.6 lymph nodes
dissected in the LTT group (P<0.001) and the 1 lymph node
Table 3

Lymph node metastatic frequency in 3 surgical procedures.

Lymph node stations IL (n=47)

Thoracic stations
Superior mediastinum 1/9 (11.1)
Subcarinal 1/36 (2.8)
Middle paraesophageal 0/30 (0)
Lower paraesophageal 4/42 (9.5)
Pulmonary ligament 0/6 (0)
Left main bronchus 2/31 (6.5)
Right main bronchus 0/20 (0)
Supradiaphragmatic 0/10 (0)

Abdominal stations
Left paracardial 19/44 (43.2)
Right paracardial 8/42 (19.0)
Left gastric artery 23/46 (50.0)
Common hepatic artery 6/25 (24.0)
Splenic artery 6/25 (24.0)
Celiac artery 0/15 (0)
Lesser curvature 14/46 (30.4)
Greater curvature 2/16 (12.5)
Suprapyloric 0/1 (0.0)
Infrapyloric –

Splenic hilum 0/2 (0.0)

Values are n (%).
IL= Ivor–Lewis, LTA= left thoracoabdominal, LTT= left transthoracic.
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dissected in the LTA group (P<0.001). The number of dissected
thoracic lymph nodes in the LTT group was significantly higher
than that in the LTA group (P=0.045).
A mean of 13.7 and 13.3 abdominal lymph nodes were

dissected in the IL and LTA groups, respectively, which show an
insignificant difference between the 2 groups (P=0.756) but were
significantly higher than the 8 lymph nodes dissected in the LTT
group (P<0.001 vs P<0.001).

3.4. Lymph node dissection in each group

The rates of lymph node dissection in all the groups are shown in
Table 2. The dissection rates of lymph nodes in the upper
mediastinum (P=0.001), subcarina (P<0.001), main bronchi
(P<0.001), middle esophagus (P<0.001), lower esophagus (P<
0.001), and upper diaphragm (P=0.004) in the IL group were
higher than those in the LTT and LTA groups. The dissection
rates of lymph nodes in the middle (P=0.012) and lower
esophagus (P=0.027) in the LTT group was higher than that in
the LTA group (P=0.069).
The dissection rates of lymph nodes in the cardia, left gastric

artery, and gastric lesser curvature did not differ significantly
among the 3 groups (P>0.05), but the dissection rates of lymph
nodes in the hepatic artery (P<0.001) and splenic artery (P<
0.001) in the IL group were significantly higher than those in the
LTT and LTA groups. The dissection rates of lymph nodes in the
superior pyloric (P=0.022) and inferior pylorus (P=0.001) in
the LTA group were significantly higher than those in the IL and
LTT groups. The dissection rates of lymph nodes on the greater
curvature side in the IL and LTA groups were higher than that in
the LTT group (P=0.035).

3.5. Lymph node metastasis in each group

The lymph node metastasis rates in all the groups are shown in
Table 3. The lymph node metastasis rates at the celiac trunk were
significantly different among the groups (P=0.010). The
LTT (n=51) LTA (n=38) P

0/1 (0) – 1.000
0/4 (0) – 1.000
1/13 (7.7) 0/2 (0) 0.333
6/36 (16.7) 0/18 (0) 0.185
0/11 (0) 0/4 (0) 1.000

– – –

– – –

0/5 (0) – –

17/50 (34.0) 12/37 (32.4) 0.596
15/49 (30.6) 10/37 (27.0) 0.408
18/48 (37.5) 19/37 (51.4) 0.346
0/5 (0) 0/7 (0) 0.317
2/8 (25.0) 3/10 (30.0) 0.892
3/6 (50.0) 1/8 (12.5) 0.010

12/47 (25.5) 11/34 (32.4) 0.738
2/9 (22.2) 1/16 (6.25) 0.334

– 1/4 (25.0) 1.000
– 1/5 (20.0) –

1/1 (100.0) 0/1 (0.0) 0.500
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metastasis rates in all the other groups of lymph nodes did not
significantly differ (P>0.05).
4. Discussion

The surgical approaches for Siewert type II AEG include
transthoracic and abdominal/transhiatal esophagogastrectomy.
Theoretically, the transthoracic approach can obtain a better
lower mediastinal lymph node dissection and safer upper surgical
margin, and the abdominal approach can prevent the increase in
the risk of perioperative pulmonary complications caused by
thoracotomy.[19] The incidence of pulmonary complications in
transthoracic esophagogastrectomy in large domestic medical
centers has been reduced to around 6%,[14,18] which is not
significantly different from the incidence in esophagogastrectomy
through the abdominal approach. In the present study, the
incidence of total pulmonary complications was only 3.7% (5/
136). A recent meta-analysis that included 2 prospective and 4
retrospective studies between 1996 and 2012 compared the
clinical effects between surgical resections with the transthoracic
and abdominal approaches for adenocarcinoma of the lower
esophagus and AEG. The meta-analysis showed that the
transthoracic approach can dissect more lymph nodes, obtain
better 5-year disease-free survival rate, and 5-year overall
survival rate (P=0.001, P=0.05, and P=0.03, respectively).[20]

The transthoracic approach can obtain better lymph node
dissection, improve the R0 resection rate, and improve long-term
patient survival. In experienced medical centers, thoracotomy
does not increase the incidence of perioperative complications.
Therefore, transthoracic esophagogastrectomy should be chosen
as the first surgical approach for most patients with Siewert type
II AEG.
Transthoracic esophagogastrectomy includes right and left

transthoracic approaches, and the decision is mainly based on
tumor size, disease stage, position, and surgeon experience and
preference. The left transthoracic approach is a commonly used
surgicalmethod for Siewert type IIAEGby thoracic surgeons inour
country. This approach can obtain better thoracic lymph node
dissection than the abdominal/transhiatal approach.[14] Chen et al
retrospectively analyzed the clinical results of 3 surgical
approaches (right transthoracic, left transthoracic, and abdominal
approaches) for the treatment of Siewert type II AEG. They found
that the right transthoracic approach was the most effective in
terms of achieving thoracic and abdominal lymph node dissec-
tion.[18] The left transthoracic approach includes the LTTandLTA
approaches. The present study compared short-term efficacy
among 3 different transthoracic approaches and further investi-
gated the best surgical approach for lymph node dissection.
This study found that the operation times in the IL and LTA

groups were significantly longer than that in the LTT group, and
the tumor size and disease stage did not significantly differ among
the 3 groups. Generally, the left transthoracic approach may be
easy to perform and have fewer complications. Epidemiological
data show that patients in the LTT group tended to have more
patients with weight loss, diabetes, and heart disease. Thus, the
general condition and comorbidity of patients may be considered
before the surgery, and the left thoracic approach with fewer
traumas may be chosen as the operation approach. This study
found that the amount of bleeding during operation did not differ
significantly among the 3 groups, and the Ivor–Lewis approach
did not increase the patients’mortality and risk of complications.
Of the 136 patients in this study, 119 had pT3–4 cancer, 92

had pN1-3 cancer, 89 had abdominal lymph node metastases,
5

and 12 had thoracic lymph node metastases. AEG is usually
diagnosed in advanced stage, and its lymph node metastasis rate
is high. Complete resection of suspicious affected lymph nodes is
of clinical significance in accurate staging and improvement of
prognosis.[21] Studies have found that lymph node metastasis and
the number of lymph nodes dissected are independent risk factors
that influence the long-term survival of patients with Siewert type
II AEG.[18,22–23] This study found that the total number of
dissected lymph nodes and the numbers of dissected thoracic and
abdominal lymph nodes in the IL group were higher than those in
the LTT approach group. In addition, 87.2% of the patients in
the IL group had > 12 dissected lymph nodes, which was
significantly higher than those in the LTT and LTA groups. Chen
et al reported that dissection of number <12 lymph nodes is an
independent prognostic factor that influences the long-term
survival of patients with Siewert type II AEG.[18]

Previous studies investigated the optimal extent of abdominal
lymph node dissection in patients with Siewert type II
AEG.[21,24–25] Yamashita et al[25] believe that dissection of the
abdominal proximal perigastric lymph nodes, including the para-
cardiac, lesser curvature of the stomach, left gastric artery, and
splenic artery lymph nodes, has great survival benefits. Fujitani
et al[24] reported that dissection of the lymph nodes at the cardia
and lesser curvature of the stomach is necessary for staging or
survival. Goto et al[21] also believe that dissection of the lymph
nodes at the cardia, lesser curvature of the stomach, and left
gastric artery is significant in the treatment of Siewert type II
AEG. Chen et al[18] believe that dissection of the lymph nodes at
the cardia, lesser curvature of the stomach, and the left gastric
artery has high therapeutic value, and that dissection of the lymph
nodes at the greater curvature of the stomach, hepatic artery,
splenic artery, and celiac trunk has some therapeutic value. In our
study, we found that the metastatic rates of lymph nodes in the
cardia, lesser curvature of the stomach, and left gastric artery in
the patients in all the 3 groups were high, and that the 3 surgical
approaches provided good dissection of lymph nodes in these
regions. IL provided better dissection of lymph nodes in the
greater curvature of the stomach, hepatic artery, splenic artery,
and celiac trunk than the LTT approach. Many literatures
reported that dissection of distal gastric and splenic hilar lymph
nodes does not have much prognostic value for Siewert type II
AEG.[18,21,24–27] Therefore, proximal subtotal gastrectomy is
more beneficial for Siewert type II AEG than total gastrectomy
and extended lymph node dissection.[18,21,24]

Three studies discussed the optimal extent of the thoracic lymph
node dissection for Siewert type II AEG and reported that
dissection of the middle and lower esophageal lymph nodes under
the inferior mediastinum had significant survival benefits.[18,26–27]

Our study found that the IL approach had a significant advantage
in the dissection of middle and lower esophageal lymph nodes.
Parry et al[28] reported that the superior mediastinal lymph

node metastasis rate in Siewert II type AEG is 11%. Our study
found 1 case of superior mediastinal lymphatic metastasis, 1 case
of subcarinal lymphatic metastasis, and 2 cases of left main
bronchus lymphatic metastasis in the IL group. Therefore, in
addition to the dissection of common lymphatic metastasis sites,
evaluation and dissection of lymph nodes in the above-mentioned
regions are also needed in the surgical treatment of Siewert type II
AEG to ensure a radical resection. The right transthoracic
approach has significant advantages in the dissection of lymph
nodes in these regions.
In addition, the length of the proximal resection margin has

been reported to be a risk factor of recurrence and mortality in
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patients with AEG. Mine et al believe that a 2cm proximal
surgical margin in situ is sufficient for AEG.[29] Barbour et al[30]

reported that the radical resection for T2+ stage AEG should
include at least 5cm in situ and 3.8cm isolated proximal surgical
margins. In this study, we found that the mean length of the
isolated proximal surgical margins in the right thoracic IL group
was 3.8cm and the lengths of the proximal surgical margins in the
LTT and LTA approach groups were 1.9 and 2.4cm,
respectively. Therefore, the IL approach can obtain a satisfactory
length of the surgical margin, which has a certain clinical value
for preventing subclinical metastasis and improving prognosis.

5. Conclusion

Right transthoracic Ivor–Lewis esophagogastrectomy does not
increase perioperative mortality and the incidence of complica-
tions in Siewert type II AEG compared with the traditional left
transthoracic approach. The Ivor–Lewis procedure can obtain a
satisfactory length of the proximal surgical margin and is
superior to left transthoracic approach in thoracic and abdominal
lymph node dissections. However, the advantages need further
follow-up and validation through prospective randomized
controlled trials.
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