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CASE REPORT

Laparoscopic distal gastrectomy for gastric 
cancer in a patient with situs inversus: a case 
report
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Abstract 

Background:  Situs inversus (SI) is a rare congenital condition characterized by organ transposition from their normal 
positions. Careful preoperative planning is important for the safe operation of patients with SI because only a few 
surgeons have operated on such patients. Here, we report the case of a patient with SI who underwent laparoscopic 
distal gastrectomy (LDG) with D2 lymph node dissection (LND) for advanced gastric cancer (GC).

Case presentation:  The patient was a 72-year-old man diagnosed with GC. Upper endoscopy revealed a type 3 
tumor in the anterior wall of the stomach body. Multidetector computed tomography showed no obvious GC metas-
tasis or inverted organs. The preoperative diagnosis was cStage IIB (i.e., cT3, cN0, and cM0) GC with SI. Although liver 
retracting and intracorporeal suturing required special attention, LDG with D2 LND and Billroth-I reconstruction were 
safely performed by reversing the usual procedure. The patient was discharged 10 days after the surgery.

Conclusions:  To safely perform laparoscopic surgery for GC in patients with SI, sufficient preoperative preparation is 
necessary. In particular, a reversible method of liver retraction should be prepared.
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Background
Situs inversus (SI) is a rare congenital condition in 
which the major visceral organs are horizontally 
reversed from the normal position; however, its etiology 
remains unclear. The incidence of SI is estimated to be 
0.005─0.02% of the general population (1, 2). SI is clas-
sified into situs inversus totalis (SIT), which refers to the 
total transposition of the thoracic and abdominal organs, 
and situs inversus partialis (SIP) in which the organs are 
partially mirrored. Among the 2 types of SI, SIT accounts 
for about 90%, and SIP is extremely rare (3). Several sur-
geons have reported performing gastrectomy for gastric 
cancer (GC) in patients with SIT (4, 5). However, there 
has only been one report of gastrectomy for GC in a 

patient with SIP (6). It was a report of robot-assisted 
distal gastrectomy for GC in a patient with SIP (6). We 
describe the case of laparoscopic distal gastrectomy 
(LDG) for GC in a patient with SIP and discuss impor-
tant recommendations for a safe operation.

Case presentation
The patient was a 72-year-old man with no pertinent 
medical history. An upper gastrointestinal imaging 
(UGI) performed for GC screening (Fig. 1A) revealed an 
abnormality wherein there was a horizontal inversion of 
the upper gastrointestinal tract and deformation of the 
stomach body. Upper endoscopy showed an elevated 
lesion with an ill-defined border in the anterior wall of 
the lower-third of the stomach body (Fig.  1B), and his-
topathological examination revealed a moderately dif-
ferentiated tubular adenocarcinoma. Contrast-enhanced 
multidetector computed tomography (MDCT) showed 
inverted thoracic and abdominal organs and illustrated 
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Fig. 1  A Upper gastrointestinal imaging of the double contrast study in the prone position revealed an inverted image of the upper 
gastrointestinal tract and an irregular attachment of barium in the anterior wall of the stomach (white arrowhead). B Upper endoscopy showed an 
elevated lesion in the anterior wall of the stomach body (white arrowhead)

Fig. 2  A Contrast-enhanced MDCT revealed inverted abdominal organs B and illustrated the wall thickness of the stomach body (white 
arrowhead), which had no obvious metastasis. C The aortic arch to the thoracic aorta was in the normal position. D The 3D angiography showed 
a complete right–left reversal of the abdominal arteries. SVC superior vena cava, CA celiac artery, CHA common hepatic artery, PHA proper hepatic 
artery, GDA gastroduodenal artery, SPA splenic artery, LGA left gastric artery
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the wall thickness of the stomach body, which had no 
obvious metastasis (Fig. 2A, B). Furthermore, the aortic 
arch to the thoracic aorta was in the normal anatomical 
position (Fig. 2C); hence, the case was diagnosed as SIP. 
The 3D angiography revealed a complete right–left rever-
sal of the abdominal arteries (Fig. 2D). SI is known to be 
frequently associated with chronic sinusitis and bron-
chiectasis, and this clinical triad is called the Kartagener 
syndrome (7). However, chronic sinusitis and bronchiec-
tasis were not seen in this patient.

Preoperative staging of GC was clinical Stage IIB 
(cT3N0M0) according to the tumor/node/metastasis 
(TNM) classification of malignant tumors 8th edition.

LDG with D2 lymph node dissection (LND) and 
modified delta-shaped Billroth-I reconstruction was 
performed. Although this case was SIP, the abdominal 
organs were completely inverted (Fig.  3A); hence, this 
operation could be performed with the usual LDG sym-
metrically (Fig. 3B, C). Five trocars were placed in the 
left–right reversal of the usual LDG in our hospital. The 
surgeon and the assistant performed this operation by 
reversing the standing position and the roles of the left 
and right hands from the usual LDG. The surgeon had 
to operate the energy device with the non-dominant 

hand. However, the surgeon used the energy device 
with the dominant hand for supra-pancreatic LND. 
The problem encountered with this method was that 
the forceps of the left hand crossed the energy device; 
however, the supra-pancreatic LND could be safely per-
formed without the energy device interfering with the 
pancreas.

In this operation, there were two problems that could 
not be solved by performing the operation symmetrically. 
One of the problems was the method of retracting the 
lateral segment of the liver. We usually use the Nathanson 
liver retractor in laparoscopic gastrectomy (LG), which 
was also used in this case. However, the tip of the liver 
retractor was oriented toward the hepatic hilar side due 
to its asymmetrical hook shape. Therefore, the retraction 
of the lateral segment of the liver was somewhat insuf-
ficient, and special care was required not to damage the 
liver (Fig.  3D). The second problem was intracorporeal 
suturing. We usually perform intracorporeal suturing 
with the surgeon in the paraxial position; however, in 
this operation, the surgeon performed the suturing in the 
co-axial position between the patient’s legs. By shifting 
to this standing position, the surgeon was able to suture 
with the dominant hand and the normal needle direction.

Fig. 3  A Abdominal organs were completely left–right inverted. B Intraoperative findings after D2 LND. C Intraoperative findings after modified 
delta-shaped Billroth-I reconstruction. D Findings of retracting the lateral segment of the liver with the Nathanson liver retractor
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Operation time, including intraoperative frozen sec-
tion histological analysis for the proximal resection 
margin, was 323  min, and blood loss was 10  ml. After 
an uneventful postoperative course, the patient was dis-
charged on postoperative day 10. Postoperative staging 
of GC was pathological Stage IIIB (pT4aN3aM0) accord-
ing to the TNM classification of malignant tumors 8th 
edition. The patient received S − 1 + docetaxel adjuvant 
chemotherapy for 1 year after surgery without any signs 
of recurrence.

Discussion
SI is a rare congenital anomaly in which the organs are 
transposed from their normal anatomical position to 
the opposite side along the sagittal plane. Careful pre-
operative planning is important for the safe operation of 
patients with SI because very few surgeons have operated 
on such patients.

In recent years, LG has been accepted as the stand-
ard treatment not only for early-stage GC but also for 
advanced GC. Therefore, the procedure for LG in each 
institution has also been standardized. To be succinct, 
the LG for GC with SI can be performed by reversing 
the usual procedure. However, for that purpose, there 
are some challenges to overcome, such as accurately 
recognizing the anatomy in the left–right inverted field 
of view and operating by exchanging the left and right 
hands. Laparoscopic surgery is usually more difficult 
than open surgery because of the limitation in the field 
of view and the angle of the forceps. However, this opera-
tion has revealed some advantages of laparoscopic sur-
gery in a patient with SI. The surgeon and the assistants 
were accustomed to the anatomy of SI by watching the 
image reproduced by the left–right inversion of the usual 
LDG prior to the operation. In laparoscopic surgery, it 
was easy to confirm the anatomy pre- and intraopera-
tively even in a patient with SI because the surgeon and 
the assistants can see the same field of view. Laparoscopic 
surgery also had an advantage in terms of surgical tech-
nique. While operating on a patient with SI, the surgeon 
must use the energy device with the non-dominant hand 
because the roles of the left and right hands are reversed. 
However, in laparoscopic surgery, it was possible to oper-
ate with more stability even with the non-dominant hand 
by using the trocar as a fulcrum for operating the energy 
device.

We have described the surgical procedure for GC 
with SI by reversing the standing position and the left 
and right hands from the usual LG. However, some sur-
geons took a different approach from our method. Nami-
kawa et  al. (8) reviewed 16 cases in which laparoscopic 
or robotic gastrectomy was performed for GC with SIT 
(5, 8–21). We reviewed their report and added seven 

cases. The additional cases were as follows: one case (6) 
with SIP, five cases (4, 22–25) with SIT reported based 
on their report, and the patient in this study (Table  1). 
In 5 of these 23 cases, the surgeon performed LG in the 
same position as usual. In these cases, it appears that the 
surgeon emphasized the operation with the dominant 
hand rather than performing the surgical procedure as 
usual. The details of the intraoperative procedure were 
unknown; however, no intraoperative or postoperative 
complications occurred in these five cases. However, as 
mentioned earlier, we were able to use an energy device 
even if the patient’s non-dominant hand was used in 
this study. Therefore, we reasoned that performing the 
surgery by fully simulating the surgery that reverses the 
usual LG before the surgery would be safer. Recently, 
robotic-assisted gastrectomy (RAG) for a patient with SI 
has been frequently reported. RAG has several advan-
tages for patients with SI. The first advantage of RAG is 
that the surgeon does not need to change positions, even 
when operating on a patient with SI, because the surgeon 
operates on the console. The second advantage of RAG is 
that there is less need to switch the roles of the dominant 
and non-dominant hands because robotic instruments 
have a wide range of motion. This advantage is more 
pronounced when performing intracorporeal suturing. 
Takeno et  al. (24) performed proximal RAG using the 
double-flap technique on a patient with SI. It would be 
extremely difficult to perform double-flap reconstruction 
on a patient with SI using laparoscopic surgery. However, 
presently, RAG is still under development and cannot be 
performed in all hospitals. Therefore, LG remains a use-
ful option for patients with GC and SI.

In this operation, there was a problem with retracting 
the lateral segment of the liver by the Nathanson liver 
retractor. The retraction of the lateral segment was some-
what inadequate, and special attention was required not 
to damage the liver because the retractor has an asym-
metrical hook shape. Aisu et  al. (6) reported that the 
Nathanson liver retractor compressed the central portal 
vein and caused liver ischemia during the robot-assisted 
distal gastrectomy for the patient with SIP. They also 
stated that planar liver retraction by the Penrose drain 
method (26) or disk suspension method (27) may be use-
ful in preventing liver ischemia in SI patients. In addition, 
Hiramatsu et al. (28) reported the importance of reduc-
ing both the localized pressure and liver retraction time 
when using the Nathanson retractor to prevent postoper-
ative transient liver dysfunction in LG. Our operation did 
not cause intraoperative liver ischemia or postoperative 
liver dysfunction; however, we lacked preoperative rec-
ognition of the asymmetry and intraoperative attention 
to localized pressure for liver of the Nathanson retractor. 
The present case, unlike the case of Aisu et al. (6), had no 



Page 5 of 8Sato et al. Surgical Case Reports           (2022) 8:194 	

Ta
bl

e 
1 

C
ha

ra
ct

er
is

tic
s 

of
 g

as
tr

ic
 c

an
ce

r p
at

ie
nt

s 
w

ith
 s

itu
s 

in
ve

rs
us

 w
ho

 u
nd

er
w

en
t l

ap
ar

os
co

pi
c 

or
 ro

bo
tic

 g
as

tr
ec

to
m

y

Ca
se

A
ut

ho
r

Ye
ar

A
ge

G
en

de
r

Tu
m

or
 

lo
ca

tio
n

Tu
m

or
 

si
ze

 
(m

m
)

St
ag

e
Ve

ss
el

 
an

om
al

y
Po

si
tio

n 
of

 
su

rg
eo

n

Ty
pe

 o
f 

ga
st

re
ct

om
y

Ly
m

ph
 

no
de

 
di

ss
ec

tio
n

Li
ve

r 
re

tr
ac

tio
n 

m
et

ho
d

Re
co

ns
tr

uc
tio

n
O

pe
ra

tiv
e 

tim
e 

(m
in

)
Bl

oo
d 

lo
ss

 (m
l)

Po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
n

1
Ya

m
ag

u-
ch

i e
t a

l.
20

03
76

M
al

e
N

D
N

D
N

D
N

D
N

D
D

is
ta

l
N

D
N

D
N

D
N

D
N

D
N

D

2
Fu

ta
w

a-
ta

ri 
et

 a
l.

20
10

53
M

al
e

L
50

IA
N

on
e

O
pp

os
ite

D
is

ta
l

D
1 
+

 
Sn

ak
e

Bi
llr

ot
h-

I
30

0
35

0
N

on
e

3
Se

o 
et

 a
l.

20
11

60
M

al
e

L
15

IB
N

on
e

Sa
m

e
D

is
ta

l
D

2
Fa

n
Bi

llr
ot

h-
I

20
0

70
N

on
e

4
Ki

m
 e

t a
l.

20
12

47
M

al
e

M
40

III
B

N
on

e
Sa

m
e

D
is

ta
l

D
1 
+

 
N

D
Bi

llr
ot

h-
I

30
0

N
D

N
on

e

5
Fu

jik
aw

a 
et

 a
l.

20
13

60
Fe

m
al

e
M

40
IB

N
on

e
O

pp
os

ite
D

is
ta

l
D

1 
+

 
Sn

ak
e

Bi
llr

ot
h-

I
23

4
5

Bo
w

el
 o

bs
tr

uc
-

tio
n

6
M

in
 e

t a
l.

20
13

52
M

al
e

L
33

IB
C

H
A

 
fro

m
 

SM
A

Sa
m

e
D

is
ta

l
D

1 
+

 
N

D
Bi

llr
ot

h-
I

22
0

10
0

N
on

e

7
68

M
al

e
L

32
IA

N
on

e
Sa

m
e

D
is

ta
l

D
1 
+

 
N

D
Bi

llr
ot

h-
I

11
7

50
N

on
e

8
Su

m
i 

et
 a

l.
20

14
42

M
al

e
L

N
D

IB
LH

A
 fr

om
 

SM
A

O
pp

os
ite

D
is

ta
l

D
1 
+

 
N

D
Bi

llr
ot

h-
I

31
3

90
N

on
e

9
Ye

 e
t a

l.
20

15
60

M
al

e
L

N
D

IIB
N

on
e

O
pp

os
ite

D
is

ta
l

D
2

N
D

Bi
llr

ot
h-

I
23

0
50

N
on

e

10
M

or
i-

m
ot

o 
et

 a
l.

20
15

58
M

al
e

U
25

IA
N

on
e

O
pp

os
ite

To
ta

l
D

1 
+

 
N

at
ha

ns
on

Ro
ux

-e
n-

Y
35

9
90

N
on

e

11
Sh

ib
at

a 
et

 a
l.

20
16

79
M

al
e

U
80

IIB
RG

EA
 

ab
ov

e 
RG

EV

Sa
m

e
To

ta
l

D
2

N
D

Ro
ux

-e
n-

Y
23

2
10

0
N

on
e

12
Ki

ga
sa

w
a 

et
 a

l.
20

17
40

M
al

e
L

24
IA

N
on

e
O

pp
os

ite
D

is
ta

l
D

1 
+

 
N

D
Bi

llr
ot

h-
I

28
4

40
N

on
e

13
A

lh
os

-
sa

in
i e

t a
l.

20
17

52
Fe

m
al

e
L

N
D

IA
N

on
e

Ro
bo

tic
D

is
ta

l
D

1 
+

 
N

D
Bi

llr
ot

h-
I

19
5

30
N

on
e

14
D

ai
 e

t a
l.

20
18

53
M

al
e

L
30

III
B

N
on

e
Ro

bo
tic

D
is

ta
l

D
2

N
D

Bi
llr

ot
h-

I
18

0
50

N
on

e

15
A

is
u 

et
 a

l.
20

18
64

Fe
m

al
e

M
15

IA
C

H
A

 a
nd

 
RG

EA
 

fro
m

 1
st

 
je

ju
na

l 
ar

te
ry

Ro
bo

tic
D

is
ta

l
D

1 
+

 
N

at
ha

ns
on

Bi
llr

ot
h-

I
45

1
15

0
H

ep
at

op
at

hy
 

an
d 

pa
nc

re
at

ic
 

fis
tu

la

16
O

jim
a 

et
 a

l.
20

19
80

Fe
m

al
e

L
20

IB
N

on
e

Ro
bo

tic
D

is
ta

l
D

2
N

D
Bi

llr
ot

h-
I

26
0

20
N

on
e

17
N

am
i-

ka
w

a 
et

 a
l.

20
20

74
M

al
e

M
21

IB
C

H
A

 
fro

m
 

SM
A

O
pp

os
ite

D
is

ta
l

N
D

N
at

ha
ns

on
Ro

ux
-e

n-
Y

33
5

20
N

on
e



Page 6 of 8Sato et al. Surgical Case Reports           (2022) 8:194 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ca
se

A
ut

ho
r

Ye
ar

A
ge

G
en

de
r

Tu
m

or
 

lo
ca

tio
n

Tu
m

or
 

si
ze

 
(m

m
)

St
ag

e
Ve

ss
el

 
an

om
al

y
Po

si
tio

n 
of

 
su

rg
eo

n

Ty
pe

 o
f 

ga
st

re
ct

om
y

Ly
m

ph
 

no
de

 
di

ss
ec

tio
n

Li
ve

r 
re

tr
ac

tio
n 

m
et

ho
d

Re
co

ns
tr

uc
tio

n
O

pe
ra

tiv
e 

tim
e 

(m
in

)
Bl

oo
d 

lo
ss

 (m
l)

Po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
n

18
Yo

sh
i-

m
ot

o 
et

 a
l.

20
20

84
M

al
e

U
N

D
III

A
N

on
e

Ro
bo

tic
To

ta
l

D
2

In
te

rn
al

 
or

ga
n

Ro
ux

-e
n-

Y
N

D
30

N
on

e

19
A

bb
ey

 
et

 a
l.

20
21

69
M

al
e

L
25

III
B

N
on

e
Ro

bo
tic

D
is

ta
l

N
D

N
D

Ro
ux

-e
n-

Y
20

5
20

N
on

e

20
Ta

ke
no

 
et

 a
l.

20
21

71
Fe

m
al

e
U

20
IA

N
on

e
Ro

bo
tic

Pr
ox

im
al

D
1 
+

 
In

te
rn

al
 

or
ga

n
D

ou
bl

e 
-fl

ap
44

8
45

N
on

e

21
H

ar
ad

a 
et

 a
l.

20
21

63
Fe

m
al

e
U

N
D

IB
N

on
e

O
pp

os
ite

To
ta

l
D

2
N

D
Ro

ux
-e

n-
Y

42
2

30
N

on
e

22
D

od
en

 
et

 a
l.

20
22

74
M

al
e

L
25

IA
N

on
e

O
pp

os
ite

D
is

ta
l

N
D

N
D

Bi
llr

ot
h-

I
22

0
10

0
N

on
e

23
Th

e 
pr

es
en

t 
ca

se

20
22

72
M

al
e

L
60

III
B

N
on

e
O

pp
os

ite
D

is
ta

l
D

2
N

at
ha

ns
on

Bi
llr

ot
h-

I
32

3
10

N
on

e

U
 u

pp
er

-t
hi

rd
 o

f t
he

 s
to

m
ac

h,
 M

 m
id

dl
e-

th
ird

 o
f t

he
 s

to
m

ac
h,

 L
 lo

w
er

-t
hi

rd
 o

f t
he

 s
to

m
ac

h,
 C

H
A 

co
m

m
on

 h
ep

at
ic

 a
rt

er
y,

 S
M

A 
su

pe
rio

r m
es

en
te

ric
 a

rt
er

y,
 N

D
 n

ot
 d

es
cr

ib
ed



Page 7 of 8Sato et al. Surgical Case Reports           (2022) 8:194 	

left-sided gall bladder and the portal vein was arranged 
abnormally. Therefore, it is likely that our case did not 
experience intraoperative liver ischemia and postopera-
tive hepatic dysfunction. However, it may have been safer 
to prepare for another method of liver retraction, such as 
the disk suspension method.

Conclusions
To safely perform laparoscopic surgery for GC in patients 
with SI, sufficient preoperative preparation is neces-
sary. In particular, a reversible method of liver retraction 
should be prepared.
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