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Abstract

Background Esophagogastric junction (EGJ) cancers are resected thorough esophagectomy or gastrectomy, with the inci-
dence of postoperative complications influenced by the chosen procedure.

Methods In this prospective nationwide multicenter study, patients with cT2-T4 EGJ cancers were enrolled before surgery.
Based on the protocol, surgeons performed a transthoracic esophagectomy (TTE) or a transhiatal gastrectomy (THG) and
dissected all lymph nodes prespecified as the standardized procedure. Postoperative complications were correlated with the
clinical factors in each procedure.

Results A total of 345 patients were eligible for this study. TTE and THG were performed in 120 and 225 patients, respec-
tively. Complications of Clavien-Dindo > Grade II were found in 115/345 (33.3%) patients. Recurrent laryngeal nerve palsy
was found only in the TTE group (p <0.001). The incidence of other complications was not significantly different between
the two groups. High body mass index (BMI) in the TTE group, male sex, and longer esophageal invasion in the THG group
were significantly correlated with complications > Grade II (p =0.049, 0.037, and 0.019, respectively). Anastomotic leakage
was most frequently observed (12.2%). Tumor size in the THG group (p =0.02) was significantly associated with leakage. All
six patients with > Grade IV leakage underwent THG, whereas, none of the patients in the TTE group had leakage > Grade
IV (2.7% vs. 0%, p =0.096).

Conclusions Surgical resection should be performed with utmost care, particularly in patients with a high BMI undergoing
TTE, and in patients with larger tumors, longer esophageal invasion, or male patients undergoing THG.
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Introduction

The incidence of esophagogastric junction (EGJ) cancers,
especially adenocarcinoma, has dramatically increased in
the last two decades [1]. This trend is remarkable in West-
ern countries, and the same trend is expected in Japan in
the near future owing to the spread of obesity and rapid
decrease of Helicobacter pylori stomach infection.

The mainstay of EGJ cancer treatment is surgical resec-
tion, even in the era of multidisciplinary treatments [2].
However, the appropriate extent of or the proper approach to
resection remain unclear, especially for true cardiac tumors
or Siewert type II tumors [3-7]. Thus, various approaches
and extents of resections have been applied for EGJ cancers,
and these differences could lead to differences in the inci-
dence of postoperative morbidities. A previous randomized
clinical trial that compared transthoracic esophagectomy
with transhiatal esophagectomy in the Netherlands showed
that transthoracic esophagectomy was significantly associ-
ated with a higher incidence of pulmonary complications, as
well as longer durations of ventilation and ICU, and hospital
stays [8]. Another randomized clinical trial that compared
left thoracoabdominal total gastrectomy with transhiatal
total gastrectomy in Japan demonstrated that bronchoscopic
tracheal toileting was performed more frequently among the
patients who undergone the left thoracoabdominal approach
[7]. Nevertheless, no prospective study has compared tran-
sthoracic esophagectomy with transhiatal gastrectomy for
EGIJ cancer to date.

Recently, we performed a nationwide multicenter pro-
spective study by standardizing a surgical protocol to
evaluate the incidence of nodal metastasis in each nodal
station of EGJ cancers in Japan [9]. Using data from this
prospective study, we aimed to analyze the postoperative
morbidity correlated with the types of surgical approaches
or clinical factors.

Methods

This study was performed using data from our previous mul-
ticenter prospective study [9], in which the primary endpoint
was the incidence of nodal metastasis in each nodal station
for EGJ cancers. The secondary endpoints were RO resection
rate, survival, and postoperative complications.

Ethics

This prospective study was approved by the review boards
of each participating institution. Written informed consent

was obtained from all the patients enrolled in this study.
This study was registered with UMIN-CTR (number
UMINO000013205).

Eligibility criteria

The eligibility criteria were as follows: (1) tumor epicenter
located within 2.0 cm of the EGJ; (2) histologically proven
adenocarcinoma, squamous cell carcinoma (SCC), or aden-
osquamous carcinoma; (3) cT2-T4; (4) tumor deemed to be
resectable; (5) patient age > 20 years; (6) Eastern Coopera-
tive Oncology Group performance status of O, 1, or 2; (7)
no prior history of gastrectomy; (8) adequate organ function;
and (9) provision of written informed consent. The loca-
tion of the EGJ was defined as the lower margin of palisad-
ing small vessels on endoscopy according to the Japanese
Classification of Esophageal Cancer (11th edition) [10]. In
addition, the patients who could not undergo the surgical
treatment specified in the protocol were excluded from this
study regarding postoperative complications.

Neo-adjuvant and adjuvant treatments were not specified,
and all treatment regimens were acceptable in this study.

Surgical protocols

The surgical protocols used in this study are shown in
Fig. 1. If EGJ cancer was adenocarcinoma with esophageal
invasion <3 cm and there was no clinical upper or mid-
dle mediastinal nodal metastasis, the patient underwent an
gastrectomy via a transhiatal approach (transhiatal gastrec-
tomy group). In this group, a proximal gastrectomy with a
lower esophagectomy was acceptable, and D2 abdominal
lymphadenectomy and lower mediastinal lymphadenectomy
were performed in all patients. If EGJ cancer was adeno-
carcinoma with esophageal invasion >3 cm, or if a clinical
upper or middle mediastinal nodal metastasis was detected,

c¢T2-4 EGJ cancer

Adenocarcinoma

| Esophageal invasion <3 cm ‘ l Esophageal invasion >3 cm

With nodal metastasis
in the U/M mediastinum

Without nodal metastasis
in the U/M mediastinum

Transthoracic
esophagectomy

Transhiatal
gastrectomy

Fig.1 Schema of the surgical protocol. EGJ esophagogastric junc-
tion, SCC squamous cell carcinoma, U upper, M middle
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the patient underwent an esophagectomy via a transthoracic
approach (transthoracic esophagectomy group). If the patient
had SCC located at the EGJ, esophagectomy was also per-
formed (transthoracic esophagectomy group). A transtho-
racic esophagectomy had to accompany lymphadenectomy
of the upper, middle, lower mediastinal, and abdominal
areas, but neck dissection was not indispensable. Both the
McKeown procedure and the Ivor-Lewis procedures were
acceptable. In addition, all patients in either the transthoracic
esophagectomy or transhiatal gastrectomy groups underwent
para-aortic lymphadenectomy above the left renal vein [11,
12]. In all cases, minimally invasive surgery (MIS) was cho-
sen based on the surgeon’s preference.

Accumulation of data

The TNM 7th edition was used for tumor classification [13].
Data on postoperative complications, which were deter-
mined in the protocol, were collected from the case report
form. Postoperative complications were classified based on
the Clavien-Dindo classifications [14].

Statistical analyses

All statistical analyses were performed using EZR version
1.54 (Saitama Medical Center, Jichi Medical University,
Saitama, Japan), which is a graphical user interface for
R software (The R Foundation for Statistical Computing,
Vienna, Austria) that incorporates frequently used biostatis-
tical functions [15]. Differences in clinical factors between
the groups were analyzed using Fisher’s exact test for cate-
gorical variables or the Mann—Whitney U test for continuous
variables. Differences were considered statistically signifi-
cant at two-tailed p-values < 0.05.

Results

From April 2014 to September 2017, 363 eligible patients
from 42 institutions, were enrolled in this trial. Five patients
for whom surgical resection of tumors was considered intra-
operatively unfeasible were excluded from this study. More-
over, one patient who underwent transhiatal esophagectomy,
three patients who underwent gastrectomy via a left thora-
coabdominal approach, and nine patients who underwent
gastrectomy or proximal gastrectomy via a right thoracot-
omy were excluded. These 18 patients did not complete the
treatment specified in the protocol; thus, they were excluded
from this analysis. Finally, data on postoperative complica-
tions in 345 patients were analyzed (Fig. 2).

The patient characteristics are shown in Table 1. As this
trial was not a randomized controlled trial, there were signif-
icant differences in characteristics between the transthoracic
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| 345 patients for this analysis

Fig.2 Flow diagram of patients in this study. LTA left thoracoabdom-
inal approach

esophagectomy and transhiatal gastrectomy groups. Patients
in the transthoracic esophagectomy group were likely to be
younger, with a high incidence of SCC, larger tumor sizes,
longer esophageal invasions, and more neoadjuvant treat-
ments. In addition, patients in the transthoracic esophagec-
tomy group tended to have cStage III-1V, although these
differences were not statistically significant.

Regarding surgical procedures, patients in the transthoraic
esophagectomy group were likely to have longer operations.
In the transhiatal gastrectomy group, more than 70% of the
patients underwent total gastrectomy; whereas, the remain-
ing 59 (26.2%) underwent proximal gastrectomy. In the
transthoracic esophagectomy group, 44.1% of the patients
underwent hybrid minimally invasive esophagectomy (thora-
coscopic and open abdominal procedures), whereas, only
9.3% of the patients in the transhiatal gastrectomy group
underwent laparoscopic procedures, probably because lym-
phadenectomy around the left renal vein [11] area required
advanced skills if performed laparoscopically (Table 1).

Details regarding post-operative complications are pre-
sented in Table 2. Postoperative complications with Clavien-
Dindo > Grade II were observed in 44/120 (36.7%) and in
71/225 (31.6%) patients in the transthoracic esophagectomy
and transhiatal gastrectomy groups, respectively. Mortality
rates were 2/120 (1.7%) and 1/225 (0.4%) in the transthoracic
esophagectomy and transhiatal gastrectomy groups, respec-
tively. Of all postoperative complications, anastomotic leak-
age occurred most frequently, observed in 15/120 (12.5%)
and in 27/225 (12.0%) in the transthoracic esophagectomy
and the transhiatal gastrectomy groups, respectively. Moreo-
ver, of all complications, recurrent laryngeal nerve palsy was
significantly related to the type of procedure (p <0.001),
and the patients with this complication were found only in
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Table 1 Patients’ characteristics Transthoracic Transhiatal gas-  p value
esophagectomy trectomy group
group
n=120 n=225
Age (median, range) 64 (27-79) 67 (30-90) 0.0016
Sex (male/female) 97/23 180/45 0.89
BMI 23.7 (14.5-34.5) 22.5(14.8-33.1) 0.27
Histology (adenocarcinoma/SCC) 89/31 225/0 <0.001
Tumor size (mm, median, range) 50 (20-150) 40 (10-100) <0.001
Length of esophageal invasion (mm, median, range) 40 (5-100) 13 (- 8 to 30) <0.001
cTNM7th (I/I/III-1V) 12/28/80 44/46/135 0.069
Neoadjuvant (with/without) 78/42 38/187 <0.001
Operation time (min, median, range) 539 (320-883) 323 (155-662) <0.001
Bleeding (ml, median, range) 355 (30-2168) 379 (10-3820) 0.37
Blood transfusion 8 22 0.42
Esophagectomy/extended TG/extended PG 120/0/0 0/166/59 <0.001
Thoracic part (open/MIS) 47173 - -
Abdominal part (open/MIS) 96/24 204/21 0.007

BMI body mass index, SCC squamous cell carcinoma, 7G total gastrectomy, PG proximal gastrectomy,

MIS minimally invasive surgery

Table 2 Grading of post-

. lications* Clavien-Dindo classification
operative complications

Transthoracic esophagec-

Transhiatal gastrectomy p value

tomy group group
n=120 n=225
> Grade I 48 (40.0%) 75 (33.3%) 0.24
> Grade I1 44 (36.7%) 71 (31.6%) 0.34
> Grade 11T 26 (21.7%) 42 (18.7%) 0.57
> Grade IV 8 (6.7%) 12 (5.3%) 0.63
Grade V 2 (1.7%) 1(0.4%) 0.28
Any (> Grade I)
Leak 15 (12.5%) 27 (12.0%) 0.87
Pneumonia 7 (5.8%) 8 (3.6%) 0.41
Abdominal abscess 2 (1.7%) 12 (5.3%) 0.15
Wound infection 5 (4.2%) 3 (1.3%) 0.13
Recurrent laryngeal nerve palsy 8 (6.7%) 0 < 0.001
Pancreatic fistula 0 6 (2.7%) 0.096
Respiratory failure 3(2.5%) 2 (0.9%) 0.35
Pyothorax 0 4 (1.8%) 0.30

*Data are presented as n (%)

the transthoracic esophagectomy group. Pancreatic fistula
occurred more frequently in the transhiatal gastrectomy
group, although the difference with the esophagectomy
group was not statistically significant (p=0.096). By con-
trast, pulmonary complications, including pneumonia, res-
piratory failure, and pyothorax, were not associated with
the type of procedure (p =0.41, 0.35, and 0.3, respectively).

Next, we analyzed the correlation between clinical fac-
tors and the incidence of postoperative complications with
Clavien-Dindo > Grade II in both groups (Table 3). In this

analysis, a patient having any complications (anastomotic
leakage, pneumonia, abdominal abscess, wound infection,
recurrent laryngeal nerve palsy, pancreatic fistula, res-
piratory failure, pyothorax, or other complications) with
Clavien-Dindo > Grade II was classified as having post-
operative complications. In the transthoracic esophagec-
tomy group, patients with complications of Clavien-
Dindo > Grade II were likely to have a high BMI (p =0.049).
In the transhiatal gastrectomy group, male sex and a longer
esophageal invasion were significantly associated with
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Table 3 Relationships between any complications (>Grade II) and
clinical factors based on surgical approach*

Table 4 Relationships between anastomotic leakage and clinical fac-
tors based on surgical approach*

Any complications > Grade I1

Transthoracic  p Transhiatal gastrectomy p

Anastomotic leakage > Grade 11

Transthoracic  p Transhiatal gastrectomy p

esophagectomy esophagectomy
44/120 (36.7%) 717225 (31.6%) 15/120 (12.5%) 27/225 (12.0%)

Age (years) Age (years)
<65 20/61 (32.8%) 0.45 33/92 (35.9%) 0.31 <65 8/61 (13.1%) 11/92 (12.0%) 1
>65 24/59 (40.7%) 38/133 (28.6%) >65 7/59 (11.9%) 16/133 (12.0%)

Sex Sex
Male 39/97 (40.2%) 0.15 65/180 (36.1%) 0.0037 Male 15/97 (15.5%) 25/180 (13.9%) 0.12
Female 5/23 (21.7%) 6/45 (13.3%) Female 0/23 (0%) 2/45 (4.4%)

BMI BMI
<185  2/12(16.7%) 0.049 3/13 (23.1%) 0.83 <185  0/12 (0%) 2/13 (15.4%) 0.72
18.5-25 23/71 (32.4%) 50/153 (32.7%) 18.5-25 7/71 (9.9%) 17/153 (11.1%)
>25 19/37 (51.4%) 18/59 (30.5%) >25 8/37 (21.6%) 8/59 (13.6%)

Tumor size (mm) Tumor size (mm)
<45 16/42 (38.1%) 0.84  38/127 (29.9%) 0.57 <45 5/42 (11.9%) 1 10/127 (7.9%) 0.038
>45 28/78 (35.9%) 33/98 (33.7%) >45 10/78 (12.8%) 17/98 (17.3%)

Length of esophageal invasion (mm) Length of esophageal invasion (mm)
<20 2/10 (20.0%) 032 35/137 (25.5%) 0.019 <20 0/10 (0%) 0.36  12/137 (8.8%) 0.091
>20 42/110 (38.2%) 36/88 (40.9%) >20 15/110 (13.6%) 15/88 (17.0%)

cStage cStage
LI 11/40 (27.5%) 0.16  30/90 (30.0%) 0.66 LI 2/40 (5.0%) 0.14  12/90 (13.3%) 0.68
LIV 33/80 (41.3%) 41/135 (30.4%) LIV 13/80 (16.3%) 15/135 (11.1%)

Neo-adjuvant Neo-adjuvant
With 28/78 (35.9%) 0.84 12/38 (31.6%) 1 With 9/78 (11.5%) 0.77  3/38 (7.9%) 0.58
Without 16/42 (38.1%) 58/187 (31.6%) Without  6/42 (14.3%) 24/187 (12.8%)

Any MIS Any MIS
With 26/77 (33.8%) 0.43  8/21 (38.1%) 0.62 With 10/77 (13.0%) 1 4/21 (19%) 0.29

Without 18/43 (41.9%) 63/204 (30.9%)

Without 5/43 (11.6%) 23/204 (11.3%)

BMI body mass index, MIS minimally invasive surgery

*Data are presented as n (%)

postoperative complications > Grade II (p =0.0037 and
0.019, respectively).

Finally, we examined anastomotic leakage because this
was the most frequently observed among all complications.
We focused on the associations between anastomotic leakage
(= Grade II) and clinical factors in both groups (Table 4). In
the transhiatal gastrectomy group, larger tumors were corre-
lated with more anastomotic leakage (p =0.038). In addition,
longer esophageal invasion was more likely to be related to
leakage, although this finding was not statistically signifi-
cant (p =0.091). In the transthoracic esophagectomy group,
a high BMI was likely to be associated with more anasto-
motic leakage (0% in low BMI, 9.9% in normal BMI, 21.6%
in high BMI group); however, this trend was not statistically
significant (p =0.11). In addition, it is surprising that all six
patients with leakage of Clavien-Dindo > Grade IV under-
went transhiatal gastrectomy, and none of the patients in the
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BMI body mass index, MIS minimally invasive surgery

*Data are presented as n (%)

transthoracic esophagectomy group had anastomotic leak-
age > Grade IV (2.7% vs. 0%, p =0.096). Furthermore, it is
noteworthy that patients in the transhiatal gastrectomy group
who underwent MIS had a high incidence of anastomotic
leakage (4/21, 19.0%), although this correlation was not
statistically significant and was based on very limited data.

Discussion

In this study, we evaluated postoperative complications
using data from a prospective multicenter study on EGJ
cancers. We showed that transthoracic esophagectomy or
transhiatal gastrectomy for EGJ cancers could be performed
safely, with the in-hospital mortality rate only being 0.9%
even when lymphadenectomy around the left renal vein area
was performed. However, postoperative complications with
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Clavien-Dindo > Grade II were observed in 115 (33.3%)
patients in this cohort, which was relatively high. Thus,
we aimed to define clinical factors related to postoperative
complications.

Because this was a prospective study and not a rand-
omized controlled trial, the transthoracic esophagectomy
and transhiatal gastrectomy groups had a significant dif-
ference in terms of patient backgrounds. The influences
of these different backgrounds are complicated. The tran-
shiatal gastrectomy group tended to be older and undergo
less minimally invasive surgery, factors that might increase
the incidence of postoperative complications. On the other
hand, that group tended to have smaller tumors, less neoad-
juvant treatment, and a shorter operation time, factors that
might decrease the incidence of postoperative complica-
tions. Despite these differences however, the incidence of
each complication was mostly comparable, except for recur-
rent laryngeal nerve palsy and pancreatic fistula. Recurrent
laryngeal nerve palsy is thought to be strongly related to
lymphadenectomy around the recurrent laryngeal nerve, and
all patients with this complication underwent transthoracic
esophagectomy. Pancreatic fistula is one of the most fre-
quent complications in gastrectomy [16]. In addition, when
complications were stratified based on grade, the incidence
of complications according to each grade was also com-
parable between both groups in this cohort. Postoperative
complications are considered more common with transtho-
racic esophagectomy than transhiatal gastrectomy. However,
according to previous randomized controlled studies of the
Japanese Clinical Oncology Group (JCOG), the incidence
of the postoperative complications was 34% in both tran-
sthoracic esophagectomy (JCOG 9907) [17] and transhiatal
gastrectomy (JCOG 9502) [7]. Although these two stud-
ies had different aims, patients, periods, and perioperative
treatments, the incidence of postoperative complications in
esophagectomy and transhiatal gastrectomy might be similar
in Japan. Our study also showed that high BMI was related
to postoperative complications only in the esophagectomy
group and not in the gastrectomy group. The actual inci-
dence of postoperative complications in the high BMI group
that underwent esophagectomy was 51.4%, which was rela-
tively high. However, relatively few Japanese patients have
high BMI; therefore, we considered that BMI did not affect
the results significantly and the incidences of complications
in both groups might be comparable.

Based on the analyses of correlations between clinical
factors and postoperative complications (> Grade II), male
sex, longer esophageal invasion in the transhiatal gastrec-
tomy group, and high BMI in the transthoracic esophagec-
tomy group were related to postoperative complications.
Previous studies have demonstrated that male sex is signifi-
cantly associated with postoperative complications [18, 19].
Regarding the length of esophageal invasion, a significant

correlation with complications was found only in the tran-
shiatal gastrectomy group (p =0.002) but not in the tran-
sthoracic esophagectomy group (p=0.68). It is suggested
that a longer esophageal invasion could cause technical dif-
ficulties in the transhiatal procedure, which were found only
in the transhiatal gastrectomy group. Additionally, previous
studies have shown that patients with a high BMI are likely
to have a higher incidence of postoperative complications
after esophagectomy [20, 21]. On the other hand, a high
BMI was not related to a higher incidence of postoperative
complications in gastrectomy according to several previous
studies [22, 23].

According to our analyses of anastomotic leakage, a high
BMI was likely to be associated with leakage in the transtho-
racic esophagectomy group (however, this is of no statistical
significance; p=0.11). A high BMI is thought to be a risk
factor for postoperative complications, as described above
[20, 21]. Larger tumors among patients in the transhiatal
gastrectomy group were significantly related to leakage, and
longer esophageal invasion was likely to be associated with
anastomotic leakage (however, this finding is of no statistical
significance; p=0.056). In cases of transhiatal gastrectomy,
anastomotic procedures are speculated to become techni-
cally more difficult if esophagojejunostomy is performed
at a higher site. Tumor size was also significantly associ-
ated with the length of esophageal invasion (r=0.647,
p <0.001; data not shown), and larger tumors might cause
technically challenging anastomoses. In addition, we note
the relatively high incidence of leakage among patients who
have undergone minimally invasive transhiatal gastrectomy
(4/21, 19.0%). We speculated that this could also be attrib-
uted to technical difficulties associated with anastomoses
under MIS. In this study, since lymphadenectomy around
the left renal vein area was necessary, less than 10% of the
patients underwent transhiatal gastrectomy under MIS. In
other words, only experts who had high confidence in their
own MIS skills have performed this anastomosis. Although
data are very limited, this incidence is particularly high and
more improvements in anastomotic procedure are inevitable.

It is worth noting that all six patients with anastomotic
leakage of Clavien-Dindo > Grade IV underwent tran-
shiatal gastrectomy, whereas no patient in the transthoracic
esophagectomy group had anastomotic leakage > Grade IV.
One reason for the low number of severe complications from
leakage in the transthoracic esophagectomy group is that cer-
vical anastomosis was more common than Ivor-Lewis esoph-
agogastrostomy in Japan (cervical anastomosis: 57.9% vs.
intrathoracic anastomosis: 38.0%, from the Japanese national
database) [24]. Unfortunately, we do not have data on the
anastomotic site (cervical vs. intrathoracic anastomosis) in
this study because this specific information was lacking in
the protocol. Nevertheless, when anastomotic leakage occurs
in the thorax, it is not clear whether esophagogastrostomy
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or esophagojejunostomy could lead to more critical condi-
tions among the patients, and there are few reports compar-
ing intrathoracic esophagogastric leakage with intrathoracic
esophagojejunal leakage. Hoeppner et al. reported that all
six patients in their study who had intrathoracic esophago-
gastric anastomotic leakage survived, whereas, two out of
10 patients who had intrathoracic esophagojejunal anasto-
motic leakage did not survive with a self-expanding stent
treatment [25].

In the present study, the rate of anastomotic leakage in
the transhiatal gastrectomy group (11.8%) was higher than
that reported in a previous Japanese randomized controlled
trial (8%, JCOG9502) [7]. Because approximately 20 years
passed between the former and present studies, the rates of
postoperative complications for the same operation should
naturally be reduced. We speculate that the high rate of leak-
age could be attributed to the difference in patient selection
between these two studies. Since the former JCOG9502
study was a randomized controlled trial, the eligibility crite-
ria were stricter than those of the present study; for instance,
patients aged > 75 years, poor pulmonary function, past his-
tory of myocardial infarction, and other cancer treatment for
10 years were excluded from the former study. As a result,
we believe that our current study included a wider range of
patients, and our results would be more similar to those in
the real world [26]. Moreover, the patients in the transhiatal
gastrectomy group in the current study were likely to have a
longer esophageal invasion (median 15 mm vs. 12 mm) and
a higher tendency to be men (80.3% vs. 74.1%), in contrast
to those in the former study.

This study has several limitations. First, this was a pro-
spective, and not a randomized controlled study. Second,
the information available to us in the case report forms was
limited. For instance, data including the site or route of
anastomosis or patients’ preoperative comorbidities were
not available.

In conclusion, for patients with EGJ cancers, both tran-
shiatal gastrectomy and transthoracic esophagectomy could
be performed safely even when lymphadenectomy around
the left renal vein area was performed. However, over 30%
of the patients in our cohort had postoperative but non-fatal
complications (> Grade II). Male sex and a longer esopha-
geal invasion in the transhiatal gastrectomy group, as well as
a high BMI in the transthoracic esophagectomy group were
significantly correlated with postoperative complications.
Of all complications, anastomotic leakages were the most
common and were observed more frequently than expected.
Therefore, we should perform anastomoses with utmost care
in obese patients undergoing transthoracic esophagectomy,
and in patients with larger tumors undergoing transhiatal
gastrectomy. In addition, a transhiatal esophagojejunostomy
should be performed very carefully because leakage from
the anastomosis can lead to a critical condition.
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