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Abstract

Situs inversus totalis (SIT) is a rare anomaly in which
the abdominal and thoracic cavity structures are
located opposite to their usual positions. Occasionally,
patients with this condition are diagnosed with
malignant tumors. We report a case of a 60-year-
old woman with gastric cancer and SIT. Laparoscopy-
assisted distal gastrectomy (LADG) with D2 lymph node
dissection and Billroth I anastomosis were performed
successfully on the patient by careful consideration
of the mirror-image anatomy. The operation required
230 min, and no intraoperative complications occurred.
The final pathological report was pT4aNOMO, according
to the American Joint Committee on Cancer 7
edition staging guidelines. The postoperative course
was favorable, and the patient was discharged on
postoperative day 8. We believe that this is the first
case of LADG with D2 lymphadenectomy reported in a
SIT patient with advanced gastric cancer.

Key words: Situs inversus totalis; Laparoscopy-assisted
gastrectomy; Gastric cancer; Lymph node dissection;
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Core tip: Laparoscopic surgery in situs inversus totalis
patients with gastric cancer is very rare. We performed
laparoscopy-assisted distal gastrectomy with D2 lymph
node dissection and Billroth I anastomosis successfully
in such a patient. We hope to share the experience
of laparoscopic gastrectomy in a situs inversus totalis
patient with this case report.
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INTRODUCTION

Situs inversus totalis (SIT) is defined as the complete
mirror-image transposition of the thoracic and
abdominal viscera. It is a rare congenital condition
occurring at an incidence of 1:4000 to 1:8000.
Laparoscopic surgery in SIT patients with gastric
cancer is very rare. Few cases have been reported of
laparoscopy-assisted distal gastrectomy (LADG) for
gastric cancer combined with SIT, and the previous
cases have involved early gastric cancer with D1+
lymph node dissection. Here, we report a case of LADG
with standard D2 lymph node dissection and Billroth 1T
reconstruction for advanced gastric cancer in a patient
with SIT. To the best of our knowledge, our case is the
first case in China.

CASE REPORT

A 60-year-old woman was admitted to our gas-
troenterology ward on March 20, 2013, with dull
upper abdominal pain that had persisted for the past
month. Physical examination revealed mild upper
abdominal tenderness. Laboratory investigation
showed a hemoglobin concentration of 9.0 g/dL. SIT
was diagnosed via chest radiography and abdominal
computed tomography (CT). Upper endoscopy
identified a large gastric antrum ulcer (Figure 1), and
low-differentiated adenocarcinoma was diagnosed
based on tissue biopsy. Abdominal CT showed that all
of the organs inside of the abdomen were inversely
positioned and that the wall of the antrum was
thickened, without enlarged lymph nodes, distant
metastasis or an abnormal course of vascularity (Figure
2A and B).

Standard LADG and D2 lymph node dissection
were performed. The surgeon stood on the right side
of the patient (opposite the usual side for surgery at
our hospital). A 10-mm camera port was created at 2
cm below the umbilicus using an open technique, and
pneumoperitoneum was induced using pressure of
up to 12 mm Hg of carbon dioxide. Four trocars were
inserted in the left and right subcostal areas, and in
the lateral abdominal region by the surgeon and the
assistant (Figure 3).

The laparoscopic view showed inversus of the
intraabdominal organs, including the stomach and
spleen (Figure 4A). Dissection was initiated from the
separation of the omentum using ultrasonic shears,
along the border of the transverse colon from the
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Figure 1 Endoscopic imaging of the gastric tumor.

middle to the right side. The position of the spleen
was confirmed, and the left gastroepiploic vessels
were exposed and ligated (Figure 4B). Then, the
omentum was resected at the layer above the anterior
membrane of the transverse colon. After exposure
of the root of the middle colic vein and gastrocolic
trunk, the station No. 14v lymph node, bound by the
inferior edge of the pancreatic head and the anterior
plane of the superior mesenteric vein, was dissected
(Figure 4C). In the pyloric region, the location of the
pancreas was confirmed, and the area between this
region and the mesocolon was cut using ultrasonic
shears to expose and ligate the right gastroepiploic
vein, which was located on the left side. The right
gastroepiploic artery, located on the left side and
bifurcating from the gastroduodenal artery, was then
confirmed and ligated (Figure 4D). Next, the lesser
omentum was dissected. The right gastric artery,
located on the left side and bifurcating from the proper
hepatic artery, was confirmed and ligated, and the
station No. 5 and 12a lymph nodes were resected.
Then, the common hepatic artery was exposed along
the plane of the periarterial plexus. After lymph node
no. 8a was dissected, the coronary vein and left
gastric artery, which were located on the right side,
were ligated, and the station No. 7 and 9 lymph nodes
were successively dissected (Figure 4E). The station
No. 11p lymph node was dissected to the dorsal plane
of the proximal splenic artery. The perigastric lymph
nodes were dissected along the lesser curvature,
up to the esophagogastric junction. Node dissection
was completed, and the duodenum was divided with
a linear stapler. A 5-cm incision was created at the
middle of the epigastric region. Through this small
incision, the stomach was pulled out of the peritoneal
cavity, and the distal two-thirds of the stomach was
resected using a linear stapler. A loop of the jejunum
was brought up to the greater curvature side, and
routine Billroth T antecolic gastrojejunostomy was
performed (Figure 4F).

The operation time was 230 min, and the blood loss
was 50 mL. Histopathological examination showed a 7
cm x 5 cm, poorly differentiated adenocarcinoma with
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Figure 2 Enhanced abdominal computed tomography imaging. A:
Computed tomography (CT) scan revealing thickening of the wall of the antrum,
without enlarged lymph nodes. B: CT scan showing that all of the organs inside
of the abdomen are inversely positioned.

serosal invasion into the posterior wall of the antrum.
Thirty-five lymph nodes were examined, none of which
showed metastasis (pT4aNOMO, IIB according to the
American Joint Committee on Cancer, 7" edition). The
postoperative course was favorable, and the patient
was discharged on postoperative day 8. The patient
underwent adjuvant chemotherapy and has had no
recurrence for 2 years.

DISCUSSION

SIT is a relatively rare anomaly that occurs at an
incidence of 1 in 4000-8000 in the population™. This
condition is defined as congenital inverted positioning
of all of the viscera, with mirror image positioning
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Figure 3 Sites of trocar placement. A camera was inserted into the
subumbilical area through a 10-mm trocar.

relative to their normal locations. It is usually detected
incidentally during radiological examination. Anomalies
of the organs in SIT include the following: a bilobed or
symmetric liver; an absent spleen or the presence of
multiple spleens; malrotation of the gut with abnormal
mesentery; and reversed pulmonary lobulation of
the lungs. Cardiac defects are common, and vascular
abnormalities can involve the inferior vena cava, portal
vein and hepatic artery™®. No major abnormalities
were found in our patient. The etiology of SIT remains
obscure, and this condition does not influence normal
health or life expectancy; however, it has important
surgical implications'”.

Open surgery for gallstones or acute appendicitis
in SIT patients has been reported™*. Laparoscopic
surgery has been performed more often in recent
years, including laparoscopic cholecystectomy™®,
laparoscopic colectomy ™, laparoscopic fundopli-
cation*® and laparoscopic gastric band surgery!*l,

Few cases of LADG for gastric cancer combined
with SIT have been reported previously. The first case
report, published in 2003, did not mention the extent
of lymph node dissection™, and D1+ dissection was
performed in the others. The present patient is the first
advanced gastric cancer with SIT to undergo standard
D2 lymph node dissection according to the gastric
cancer treatment guidelines. Our case is likely also the
first case in China.

SIT presents commonly with abnormal vas-
cularization of the arteries and veins, and it is
important to confirm the vascular anomalies on
preoperative CT or angiography, particularly for
laparoscopic surgery™. CT did not show any clear
vascular anomalies in the present case.

During LADG of SIT patients, a surgeon and
assistant typically stand on opposite sides of the
patients to perform regular surgery. Only two authors
have reported standing on the usual sides during
surgery™* ™, Seo et al™ reported that the “mirror
image” positioning of the viscera led to confusion with
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Figure 4 Intraoperative findings. A: Laparoscopic view showing inversion of the intraabdominal organs. B: The left gastroepiploic artery located on the right side
was exposed. C: After exposure of the root of the middle colic vein and superior mesenteric vein, station no. 14v lymph node dissection was completed. D: The right
gastroepiploic artery located on the left side, bifurcating from the gastroduodenal artery, was ligated. E: The left gastric artery located on the right side was ligated,
allowing for dissection of station nos. 7 and 9 lymph nodes. F: Billroth II reconstruction was performed. SpA: Splenic artery; LGEA: Left gastroepiploic artery; SMV:
Superior mesenteric vein; MCV: Middle colic vein; RGEV: Right gastroepiploic vein; RGEA: Right gastroepiploic artery; GDA: Gastroduodenal artery; CHA: Common
hepatic artery; LGA: Left gastric artery; LGV: Left gastric vein; CT: Celiac trunk.

a surgeon’s hands. In the present case, the surgeon intraoperative bleeding or pancreatic injury, knowledge
and assistant stood on opposite sides of the patient of the vascular anatomy and procedural caution are
during surgery, which was performed using the usual mandatory™,

procedure by completely ascertaining the anatomical Laparoscopy-assisted gastrectomy (LAG) for
features, and hand confusion was resolved by the advanced gastric cancer is performed more widely at
cooperation of the surgeon and assistant. many medical centers. Reports have demonstrated

As a result, LADG with D2 dissection and Billroth T that LAG accompanied by D2 lymph node dissection
reconstruction in our patient were completed in 230 for advanced gastric cancer provides an acceptable
minutes with 50 mL of bleeding. Thirty-five lymph prognosis'®, As exemplified by our patient, LAG with
nodes were examined histopathologically. Compared standard D2 lymph node dissection could be used
with previously reported cases, our operation led successfully to treat advanced gastric cancer in SIT
to the dissection of a sufficient humber of lymph patients by predicting the vascularization based on
nodes without any additional blood loss or time. preoperative diagnostic imaging and by ascertaining
To prevent surgery-related complications, such as the anatomy carefully.
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COMMENTS

Case characteristics

A 60-year-old woman presented with dull upper abdominal pain for the past

month.

Clinical diagnosis

A large ulcer was found at the antrum of stomach by gastroduodenal

endoscopy.

Differential diagnosis

Gastric ulcer or gastric neoplasm

Laboratory diagnosis

Hemoglobin: 9.0 g/dL, with other laboratory values within the normal limits

Imaging diagnosis

Computed tomography revealed a localized lesion without regional lymph node

enlargement or distant metastasis, and all of the organs inside of the abdominal

and thoracic cavities were inversely positioned.

Pathological diagnosis

Histopathological examination showed a 7 ¢cm x 5 cm poorly differentiated

adenocarcinoma with serosal invasion of the posterior wall of the antrum.

Treatment

The patient received laparoscopy-assisted distal gastrectomy (LADG) with D2

lymph node dissection and Billroth I anastomosis.

Related reports

Very few cases of laparoscopic surgery for gastric cancer combined with situs

inversus totalis (SIT) have been reported in the literature. The previous cases

have involved early gastric cancer with D1+ lymph node dissection. The authors

report a case of LADG with standard D2 lymph node dissection for advanced

gastric cancer in a patient with SIT.

Term explanation

SIT is defined as congenital inverted positioning of all of the viscera, with mirror-

image positioning relative to their normal locations.

Experiences and lessons

Laparoscopy-assisted distal gastrectomy with standard D2 lymph node

dissection can be performed successfully to treat advanced gastric cancer in

SIT patients by predicting vascularization based on preoperative diagnostic

imaging and by ascertaining the anatomy carefully.

Peer-review

The authors have described the use of laparoscopic surgery to treat a patient

with gastric malignancy with SIT, which is rare and should, therefore, be

reported. The surgical procedure was performed successfully because of the

elaborate preparation and perfect cooperation of the surgeons.
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