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CASE REPORT

Robot-assisted transhiatal lower 
esophagectomy and proximal gastrectomy 
for Siewert type II advanced esophagogastric 
junction cancer with situs inversus totalis: a case 
report
Kaoru Katano, Noriyuki Inaki* , Takahisa Yamaguchi, Hiroto Saito, Mari Shimada, Shiro Terai, Koichi Okamoto, 
Hideki Moriyama, Jun Kinoshita, Keishi Nakamura and Itasu Ninomiya 

Abstract 

Background: Situs inversus totalis (SIT) is a rare congenital abnormality in which the thoracic and abdominal organs 
are reversed or mirrored from their usual positions. We herein report the first case of robot-assisted transhiatal lower 
esophagectomy and proximal gastrectomy with esophagogastrostomy for treatment of Siewert type II advanced 
esophagogastric junction (EGJ) cancer with SIT.

Case presentation: A 62-year-old man with SIT and intestinal malrotation was diagnosed with T3N0M0 Stage IIA EGJ 
cancer. Three-dimensional reconstruction of a computed tomography angiogram showed that the common hepatic 
artery was absent, the proper hepatic artery was derived from the superior mesenteric artery through the gastroduo-
denal artery, and an accessary left hepatic artery arose from the left gastric artery. The patient underwent robot-
assisted transhiatal lower esophagectomy and proximal gastrectomy with D2 lymph node dissection, including lower 
mediastinal lymphadenectomy. Intraoperative examination revealed minor vascular abnormalities, including three 
branches of the left gastric artery and two left gastric veins, that had not been recognized preoperatively. The surgery 
was performed safely, and the patient had an uneventful postoperative course.

Conclusions: Robotic-assisted surgery is efficient even for complex conditions, such as Siewert type II advanced EGJ 
cancer with SIT.

Keywords: Situs inversus totalis, Robotic surgery, Esophagogastric junction cancer, Siewert type II cancer, And 
Transhiatal esophagectomy
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Background
Situs inversus totalis (SIT) is a congenital abnormality in 
which the thoracic and abdominal organs are reversed or 
mirrored from their usual positions. It is a relatively rare 

condition that occurs in 1 of every 5000 to 20,000 peo-
ple [1, 2]. In patients with SIT, surgery for gastric cancer 
can be technically difficult and confusing because of ana-
tomical anomalies, including organ location abnormali-
ties [3]. Robot-assisted gastrectomy has recently become 
widespread, and evidence has shown its feasibility and 
superiority [4–6]. It has also been applied to difficult 
procedures such as esophageal cancer and esophago-
gastric junction (EGJ) cancer. We herein report a case 
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of robot-assisted transhiatal lower esophagectomy and 
proximal gastrectomy for Siewert type II advanced EGJ 
cancer with SIT.

Case presentation
A 62-year-old man with SIT, intestinal malrotation, and 
type 2 diabetes underwent gastroduodenal endoscopy 
for investigation of epigastric discomfort. A 5-cm type 2 
tumor was found at the cardia side of the EGJ (Fig. 1). A 
biopsy confirmed moderately differentiated adenocarci-
noma, and the patient was diagnosed with Siewert type 
II EGJ cancer with 2.5  cm of esophageal involvement. 

Computed tomography (CT) revealed SIT, intestinal mal-
rotation, multiple spleens, and irregular thickening of the 
gastric wall. No swollen lymph nodes (LNs) or distant 
metastases were observed (Fig. 2). The patient was diag-
nosed with EGJ cancer (T3N0M0 Stage IIA according 
to the 8th edition of the Union for International Cancer 
Control (UICC)-TNM classification). In addition, three-
dimensional (3D) reconstruction of a CT angiogram 
showed that the common hepatic artery was absent, the 
proper hepatic artery was derived from the superior mes-
enteric artery through the gastroduodenal artery, and an 
accessory left hepatic artery (ALHA) arose from the left 

Fig. 1 Gastroduodenal endoscopy findings. a A 5 cm type 2 tumor was found at the cardia side of the esophagogastric junction. b The tumor 
spread 2.5 cm from the esophagogastric junction to the esophageal side

Fig. 2 Computed tomography findings. a Situs inversus totalis, irregular thickening of the gastric wall (yellow arrow), and multiple spleens (yellow 
arrowheads) were observed. b The large bowel was located predominantly in the right abdomen (yellow arrowheads), and the small bowel was 
located predominantly in the left abdomen (white arrowheads)
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gastric artery (LGA) (Fig. 3). We planned a robot-assisted 
transhiatal lower esophagectomy and proximal gastrec-
tomy with D2 LN dissection, including lower mediastinal 
lymphadenectomy.

The patient was placed in a spinal position and the port 
placement mirrored our conventional settings (Fig.  4). 
The patient’s position was changed in a reverse Trende-
lenburg position with 15 degrees before the da Vinci Xi 
Surgical System (Intuitive Surgical, Inc., Sunnyvale, CA, 
USA) rolled in. The first and second arms were placed 
on the right side of the abdomen for Cadiere forceps and 
Maryland bipolar forceps, respectively. The fourth arm 

was placed on the left side of the abdomen for fenestrated 
bipolar forceps. The assistant port was also placed on the 
left side of the abdomen. Robotic bipolar vessel-sealing 
tools were attached to the second arm or fourth arm 
depending on the surgical site.

After laparoscopic inspections, the lesser omen-
tum was opened and suprapancreatic LN dissection 
was started. The two left gastric veins draining into the 
splenic vein (SPV) were clipped and cut (Fig.  5a). The 
LGA branched an ALHA and was itself divided into three 
branches. The branches of the LGA were clipped and cut, 
preserving the root itself (Fig. 5b, c). Station 11p and 11d 

Fig. 3 Three-dimensional reconstruction of a computed tomography angiogram revealed the absence of the common hepatic artery. In addition, 
the proper HA was derived from the SMA through the gastroduodenal artery, and an ALHA arose from the LGA. SPA splenic artery, ALHA accessory 
left hepatic artery, CA celiac artery, LGA left gastric artery, SPV splenic vein, HA hepatic artery, PV portal vein, Ao aorta, SMA superior mesenteric artery, 
SMV superior mesenteric vein

Fig. 4 Placement of the ports and robotic arms. a Our routine settings. b This case
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Fig. 5 Intraoperative findings. a Two LGVs drained into the SPV. b, c The LGA branched an ALHA and was itself divided into three branches. d, e A 
sealing device was attached to the second arm and fourth arm depending on the situation. f Transhiatal lower mediastinal lymphadenectomy was 
performed. g The esophagus was transected 4 cm above the esophagogastric junction. h Esophagogastrostomy was performed using the side 
overlap with fundoplication by Yamashita method. LGV left gastric vein, SPV splenic vein, LGA left gastric artery, ALHA accessory left hepatic artery
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LNs were dissected, tracing the splenic artery behind the 
SPV. Next, the greater omentum was dissected from the 
middle part toward the lower pole of the spleen, and sta-
tion 4sa LNs were dissected. The rest of the suprapancre-
atic LN dissection was then completed toward the crus of 
the diaphragm. On the right side of the patient, the left 
gastroepiploic vessels and the short gastric vessels were 
divided by a sealing device attached to the second arm 
(Fig. 5d) or fourth arm (Fig. 5e) depending on the work-
ing angle. Transhiatal lower mediastinal lymphadenec-
tomy was then performed (station 110 LNs) (Fig. 5f ). We 
decided to secure a safety margin of at least 2 cm from 
the tumor. It was 4  cm from the angle of His based on 
preoperative esophagogastric fluoroscopy, where was 
transected with an EndoWrist Stapler (Intuitive Surgi-
cal, Inc., Sunnyvale, CA, USA) (Fig.  5g). The stomach 
was transected at the upper one-third level. The resected 
specimen was extracted through an umbilical incision.

After checking the margin of softy on the back table, 
esophagogastrostomy was performed according to the 
side overlap with fundoplication by Yamashita (SOFY) 
method as follows [7]. The central apex and left edges of 
the remnant stomach stump were fixated by suture to the 
crus of the diaphragm. The esophagus was pulled cau-
dally, and the most proximal dorsal side of the esophagus 
was fixated by suture to the apex of the remnant stomach 
stump to prevent the esophagus from being pulled into 
the mediastinum. Small incisions for a stapler were made 
in the center of the anterior gastric wall and left side of 
the esophageal stump, respectively. A 45-mm EndoWrist 
Stapler was inserted into both holes. The esophagus was 
then rotated 45 degrees clockwise and stapled to suture 
the left wall of the esophagus to the stomach. The entry 
hole was closed using 3–0 absorbable barbed sutures. 
The esophagus was rotated back 45 degrees, and the pos-
terior wall was placed parallel to the stomach wall. The 
right side of the esophagus was fixated by suture, com-
pleting the valvuloplasty (Fig. 5h).

The surgical time was 296  min, and the amount 
of blood loss was small. Histopathological diagnosis 
revealed a Siewert type II tumor measuring 50 × 37 mm 
in diameter and moderately differentiated adenocarci-
noma with subserosal invasion (Fig. 6). Three metastatic 
LNs were present around the cardia. The final stage was 
pT3N2 pStage IIIB according to the 8th edition of the 
UICC-TNM classification. The patient had an unevent-
ful postoperative course and was discharged 11 days after 
surgery.

Discussion
This report has described a case of robot-assisted tran-
shiatal lower esophagectomy and proximal gastrectomy 
for treatment of Siewert type II advanced EGJ cancer 

with SIT. To collect case reports on robot-assisted gas-
trectomy for patients with SIT, we searched PubMed for 
articles published from 2012 to August 2021 using the 
search terms “situs inversus totalis”, “robot”, “gastric can-
cer”, “esophagogastric junctional cancer”, and “Siewert 
type II cancer.” Furthermore, we read reference articles 
and related PubMed articles. Nine cases, including our 
case, were available for analysis (Table 1) [8–15]. To the 
best of our knowledge, this is the first report of robot-
assisted transhiatal lower esophagectomy and proximal 
gastrectomy with esophagogastrostomy for advanced 
EGJ cancer with SIT.

This case provides two important clinical suggestions. 
The first is that we must pay special attention to vascular 
abnormalities during surgical treatment of patients with 
SIT. The second is that robotic surgery is extremely effi-
cient even for difficult procedures in patients who have 
advanced EGJ cancer with SIT.

With respect to the first suggestion regarding the need 
for special attention to vascular abnormalities during 
surgery in patients with SIT, cardiovascular anomalies 
are reportedly 10 times more frequent in patients with 
SIT than in patients with normal anatomy [16]. There-
fore, preoperative 3D CT angiography is important to 
identify any abnormal vascularization [3, 15]. In our 
case, preoperative 3D CT angiography showed absence 
of the CHA, the PHA arising from the superior mesen-
teric artery bridged by the gastroduodenal artery, and an 
ALHA branching from the LGA. However, minor abnor-
malities, such as three branches of the LGA and two left 

Fig. 6 The resected specimen revealed a Siewert type II tumor 
measuring 50 × 37 mm in diameter (arrowheads)



Page 6 of 8Katano et al. Surgical Case Reports            (2022) 8:40 

Ta
bl

e 
1 

Re
po

rt
ed

 c
as

es
 o

f r
ob

ot
ic

-a
ss

is
te

d 
ga

st
ro

st
om

y 
fo

r g
as

tr
ic

 c
an

ce
r o

r e
so

ph
ag

og
as

tr
ic

 ju
nc

tio
n 

ca
nc

er
 in

 p
at

ie
nt

s 
w

ith
 S

IT

M
 m

al
e,

 F
 fe

m
al

e,
 N

A 
no

t a
va

ila
bl

e,
 C

H
A 

co
m

m
on

 h
ep

at
ic

 a
rt

er
y,

 R
H

A 
rig

ht
 h

ep
at

ic
 a

rt
er

y,
 P

H
A 

pr
op

er
 h

ep
at

ic
 a

rt
er

y,
 S

M
A 

su
pe

rio
r m

es
en

te
ric

 a
rt

er
y,

 A
LH

A 
ac

ce
ss

or
y 

le
ft

 h
ep

at
ic

 a
rt

er
y,

 L
G

A 
le

ft
 g

as
tr

ic
 a

rt
er

y,
 L

G
V 

le
ft

 
ga

st
ric

 v
ei

n,
 S

O
FY

 s
id

e 
ov

er
la

p 
w

ith
 fu

nd
op

lic
at

io
n 

by
 Y

am
as

hi
ta

Re
fe

re
nc

es
Ye

ar
A

ge
/s

ex
Ty

pe
 o

f 
ga

st
re

ct
om

y
Re

co
ns

tr
uc

tio
n

Ly
m

ph
 

no
de

 
di

ss
ec

tio
n

Po
rt

 p
la

ce
m

en
t

A
no

m
al

ie
s

Ve
ss

el
 a

no
m

al
ie

s
O

pe
ra

tio
n 

tim
e 

(m
in

)
Co

m
pl

ic
at

io
ns

[8
]

20
12

47
 M

D
is

ta
l

Bi
llr

ot
h 

II
D

1 
+

 
N

A
N

on
e

N
on

e
30

0
N

on
e

[9
]

20
17

52
 F

D
is

ta
l

Bi
llr

ot
h 

I
D

1 
+

 
M

irr
or

 im
ag

e
N

on
e

N
on

e
19

5
N

on
e

[1
0]

20
17

60
 M

To
ta

l
Ro

ux
-e

n-
Y

D
2

N
A

M
ul

tip
le

 
sp

le
en

s, 
In

te
st

in
al

 
m

al
ro

ta
tio

n

La
ck

 o
f C

H
A

, R
H

A
 fr

om
 S

M
A

, A
LH

A
 fr

om
 

LG
A

N
A

N
on

e

[1
1]

20
18

53
 M

D
is

ta
l

Bi
llr

ot
h 

II
D

2
N

A
N

on
e

N
on

e
18

0
N

on
e

[1
2]

20
19

80
 F

D
is

ta
l

Bi
llr

ot
h 

I
D

2
Ro

ut
in

e 
po

si
tio

ns
N

on
e

N
on

e
26

0
N

on
e

[1
3]

20
20

84
 M

To
ta

l
Ro

ux
-e

n-
Y

D
2

M
irr

or
 im

ag
e

N
on

e
N

on
e

N
A

N
on

e

[1
4]

20
21

69
 M

D
is

ta
l

Ro
ux

-e
n-

Y
D

2
Ro

ut
in

e 
po

si
tio

ns
N

on
e

N
on

e
20

5
N

on
e

[1
5]

20
21

71
 F

Pr
ox

im
al

Es
op

ha
go

ga
st

ro
st

om
y 

(d
ou

bl
e-

fla
p 

te
ch

ni
qu

e)
D

1 
+

 
A

dj
us

te
d 

po
si

tio
ns

N
on

e
N

on
e

44
8

N
on

e

O
ur

 c
as

e
20

21
62

 M
Pr

ox
im

al
 

(+
 lo

w
er

 
es

op
ha

ge
c-

to
m

y)

Es
op

ha
go

ga
st

ro
st

om
y 

(S
O

FY
)

D
2

M
irr

or
 im

ag
e

M
ul

tip
le

 
sp

le
en

s, 
In

te
st

in
al

 
m

al
ro

ta
tio

n

La
ck

 o
f C

H
A

, P
H

A
 fr

om
 S

M
A

, A
LH

A
 

fro
m

 L
G

A
, t

w
o 

br
an

ch
es

 o
f L

G
V,

 th
re

e 
br

an
ch

es
 o

f L
G

A

29
6

N
on

e



Page 7 of 8Katano et al. Surgical Case Reports            (2022) 8:40  

gastric veins draining into the SPV, could not be recog-
nized preoperatively. Nevertheless, they were visualized 
by enhanced magnification and a 3D optical system, and 
they were then safely divided with the use of motion scal-
ing and improved dexterity with tremor filtration. Sur-
geons should be aware that patients with SIT may have 
unidentified vessel malformations; such knowledge will 
help to prevent unanticipated vessel injury.

Concerning the second suggestion regarding the effi-
ciency of robotic surgery, the following three points have 
been reported as advantages over conventional laparo-
scopic gastrectomy: (1) it is not necessary for the surgeon 
to change standing positions [13, 15]. (2) The surgeon can 
use the devices with the nondominant hand with almost 
the same accuracy as the dominant hand [13]. This is 
based on the concept of “cross-dominance”. In the pre-
sent case, although the surgeon was right-handed, surgi-
cal energy devices and clip appliers were mainly used by 
the left hand with safety and accuracy. (3) Robotic sur-
gery, a solo surgery, can reduce technical difficulties [12]. 
In this case, lower mediastinal lymphadenectomy and 
reconstruction were safely completed; however, these SIT 
procedures need to be performed in a deep, narrow, and 
mirror-image surgical field.

Notably, as shown in Table  1, there is no consensus 
regarding port placement in robot-assisted gastrectomy 
for patients with SIT. We placed the ports as a mirror 
image to our conventional settings, and the operation 
was successfully completed. Takeno et al. [15] described 
a patient who underwent robot-assisted proximal gas-
trectomy with the port placements adjusted to allow 
an approach to the esophagus and cardia located in the 
right upper area. Further reports should be accumulated 
to determine the optimal port arrangement according to 
associated malformations or the type of gastrectomy.

Conclusions
We have herein reported the first case of robot-assisted 
transhiatal lower esophagectomy and proximal gastrec-
tomy with esophagogastrostomy (SOFY method) for 
treatment of advanced EGJ cancer with SIT. We believe 
that robotic surgery is efficient even for complex condi-
tions, such as Siewert type II advanced EGJ cancer with 
SIT.
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