CASE REPORT — OPEN ACCESS

International Journal of Surgery Case Reports 41 (2017) 93-96

Contents lists available at ScienceDirect

INTERNATIONAL
JOURNAL OF
SURGERY
~_CASE
REPORTS

International Journal of Surgery Case Reports

journal homepage: www.casereports.com

Laparoscopic hemicolectomy for a patient with situs inversus totalis:
A case report

@ CrossMark

Kazuhito Sasaki*, Hiroaki Nozawa, Kazushige Kawai, Keisuke Hata,
Tomomichi Kiyomatsu, Toshiaki Tanaka, Takeshi Nishikawa, Kensuke Otani,
Manabu Kaneko, Shigenobu Emoto, Koji Murono, Toshiaki Watanabe

Department of Surgical Oncology, Faculty of Medicine, The University of Tokyo, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 30 August 2017
Accepted 11 October 2017
Available online 16 October 2017

INTRODUCTION: Situs inversus totalis (SIT) is a rare congenital anomaly in which the left and right aspects
of the thoracic and intra-abdominal organs are inverted, like a mirror image. Surgical procedures in a
patients with SIT is difficult as their anatomy is abnormal. In particular, laparoscopic procedures are
considered more difficult in patients with SIT because of the mirror-image anatomy.

PRESENTATION OF CASE: The patient was a 75-year-old woman with ascending colon cancer. Laparoscopic
hemicolectomy with radical lymphadenectomy was performed. After surgery, no specific complications
developed. On the ninth postoperative day, the patient was discharged from our hospital. Recognition
of the inverted anatomy by the surgeon using preoperative imaging permitted safe operation using
techniques not otherwise differing from those used in ordinary cases.

DISCUSSION AND CONCLUSIONS: Laparoscopic colectomy is considered to be a safe and feasible option for
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patients with colorectal cancer and SIT.
© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Situs inversus totalis (SIT) is a rare congenital anomaly with an
incidence rate of 1 per 5000-10,000 adults [1]. In cases of SIT, the
left and right aspects of the thoracic and intra-abdominal organs
are inverted, like a mirror image [2]. Due to the different anatom-
ical positions of the organs, surgical procedures in patients with
SIT are considered more difficult than those in others, particularly
laparoscopic surgery. While, laparoscopic colorectal surgery (LCS)
is currently the standard procedure for colorectal cancers (CRC),
including the present case, only eight cases of LCS for colorectal
cancer in patients with SIT have been reported [3-9].

We herein report the case of a 75-year-old patient with
ascending colon cancer and SIT who underwent laparoscopic
hemicolectomy with radical lymphadenectomy. The technical dif-
ferences between this case and cases with normal anatomy are
described.

The work in this case has been reported in line with the SCARE
criteria [10].

* Corresponding author at: Department of Surgical Oncology, Faculty of Medicine,
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2. Presentation of case

A 75-year-old woman, known since early childhood to have SIT,
was admitted to our hospital with a diagnosis of ascending colon
cancer, according to colonoscopy, for further evaluation and sur-
gical treatment. The patient had no medical history of abdominal
surgery, and results from the general physical examination were
normal. Laboratory examination confirmed no anemia or hepatic,
renal, or electrolyte dysfunction. Serum carcinoembryonic antigen
level and CA 19-9 level were not elevated.

Chest radiography showed dextrocardia (Fig. 1A). Abdominal
computed tomography (CT) revealed complete transposition of
abdominal viscera, confirming SIT. CT and CT colonography showed
a mass in the ascending colon and no evidence of distant metasta-
sis (Figs. 1 B and 2 A ). CT angiography showed that the superior
mesenteric artery was located on the left side (Fig. 2B). An ulcer-
ated lesion in the ascending colon was observed by colonoscopy
(Fig. 3). Biopsies from this lesion revealed moderately differenti-
ated adenocarcinoma. Based on the above findings, laparoscopic
hemicolectomy with radical lymphadenectomy was planned.

While under general anesthesia, the patient was placed in the
lithotomy position with her head and right side down. The operat-
ing surgeon was situated on the right side of the patient (opposite
to the usual for surgery), with the first assistant on the left, and the
endoscopist on the right (Fig. 4). A camera was inserted into the
abdomen through a 12-mm trocar at the umbilicus. Four additional
trocars were placed. For the operating surgeon, a 12-mm trocar was

2210-2612/© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Chest radiography and abdominal computed tomography of the patient. (A) Chest radiography showing dextrocardia. (B) Abdominal computed tomography (CT)

shows a mass in the ascending colon (arrow).

Fig. 2. CT angiography and CT colonography. (A) Three-dimensional CT angiography shows the superior mesenteric artery, located on the right side (arrow). (B) CT-

colonography shows a mass in the ascending colon.

placed in the right lower quadrant and a 5-mm trocar was placed
in the right flank, and for the assistant, a 12-mm trocar was placed
in the left lower quadrant and a 5-mm trocar was placed in the left
flank (Fig. 4).

Upon commencement of the laparoscopy, the liver, the cecum
and ascending colon were situated at the left, and the spleen on
the right. The tumor was located in the ascending colon (Fig. 5A, B).
First, the left-sided colon was mobilized using a medial approach.
The mesentery was incised caudal to the ileocolic vessels, and
the fusion fascia was mobilized, searching the anterior surface
of the transverse portion of the duodenum. The ileocolic vessels
were identified and divided after the superior mesenteric vein
was exposed (Fig. 5C, D). Following mobilization of the ascending
colon, dissection and reconstruction of the colon was performed
using end-to-side anastomosis extracorporeally through a 2.5cm
skin incision continued to the umbilical port site. Operating time
was 109 min and blood loss was 10 mL, similar to typical findings
in orthotropic patients. Pathological findings showed a moder-

ately differentiated adenocarcinoma measuring 1.4 x 1.2 cm, with
invasion of the submucosa. In addition, 17 regional lymph nodes
including one positive node were resected. The patient was dis-
charged on the ninth postoperative day without any complications.

3. Discussion

SIT is a rare congenital condition in which the structures of the
abdominal and thoracic cavities are completely inverted. Cardiac
and intestinal malformations, as well as other visceral and vascu-
lar anomalies associated with SIT, follow a variable pattern. Apart
from genetic predisposition, no other etiology has been established,
and SIT itself has no pathophysiologic significance. Congenital
anomalies, such as syndromes of splenic anomalies (asplenia and
polysplenia) and biliary atresia, have been reported to be common
in patients with SIT [11]. With the radiologic modalities, diagnosis
of SIT and concurrent anomalies has become relatively easy. How-
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Fig. 3. Colonoscopy revealing an ulcerated lesion in the ascending colon (arrow).

ever, not all anomalies are identified during radiologic evaluations,
and unexpected conditions can sometime arise.

LCS was recently demonstrated to have several advantages for
CRC treatment [12]. Thus, the laparoscopic approach has been used
increasingly to treat CRC, as well as to correct anatomic anomalies.
Several reports on surgical procedures document greater tech-
nical difficulties in SIT patients due to their abnormal anatomy.
Laparoscopic procedures are considered especially more difficult
in patients with SIT than in others because of the mirror-image
anatomy. Because laparoscopic surgery in patients with SIT is very
rare, it becomes a technical challenge for the surgeon; however, it
has been performed more often in recent years, with most of these
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Fig.4. Location of surgeons and trocar placement in this patient with situs inversus
totalis.

procedures being laparoscopic cholycystectomies [13]. A literature
search for malignancy found only eight cases of LCS performed
on patients with SIT (Table 1) [3-9]. Procedures were performed
successfully in all eight cases with no reported complications. The
authors of these reports suggested that LCS is a good option for
patients with SIT, and emphasized that careful assessment and
planning should be employed.

To safely perform laparoscopic surgery, careful assessment of
the anatomy using preoperative imaging is very important. Both
CT angiography and CT colonography are useful for investigating
anatomy and allowing preoperative planning of the laparoscopic
procedure. At our institution, LCS is always performed using five
ports. In the present case, the positions of the operating surgeon
and the assistants were reversed from those of used for ortho-
topic patients. Furthermore, trocar positions were different from
usual, and adjusted to those of a left-side CRC. In this case, the
operating surgeon was right-handed; therefore, the procedure
for ligation of the ileocolic vessels and mobilization of ascend-

Fig. 5. Intraoperative findings. (A)Right lobe of the liver and gallbladder are located in left upper quadrant. (B) The ascending colon is located on the left side. (C) The ileocolic
vessels are identified (arrow). (D) The ileocolic vessels (arrow) and superior mesenteric vein (arrowhead) are identified.
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Table 1

Reports of laparoscopic colorectal surgery for colorectal cancer in patients with situs inversus totalis.

Operation Author Year Operation time (min) Blood loss (ml) Complications
Laparoscopic ileocolectomy Hirano et al. 2015 125 minimal None
Laparoscopic hemicolectomy Present case 2017 109 10 None

Sumi et al. 2013 402 230° None

Kim et al. 2011 119 minimal None

Fujiwara et al. 2007 191 60 None
Laparoscopic sigmoidectomy Yaegashi et al. 2015 189 13 None
Laparoscopic low anterior resection Huh et al. 2010 250 120 None
Laparoscopic abdominoperineal resection Choi et al. 2011 325 300 None

3 The operating time and blood loss were affected with the intra-abdominal adhesions after open distal gastrectomy.

ing colon was performed with the right hand, through a 12-mm
trocar in the right lower quadrant. Oms et al. [14] reported a
potential advantage for left-handed surgeons during laparoscopic
procedures in patients with SIT. With respect to laparoscopic right
hemicolectomy, it is clear that left-handed operation techniques
are important, however, being a right-handed surgeon is not dis-
advantageous if positioning during surgery is modified as described
here.

In the present case, due to thorough understanding of the
anatomy using CT angiography and CT colonography and careful
planning of surgical procedure, such as the location of surgeons and
trocar placement, there were no differences in terms of the length of
time for surgery or blood loss, in comparison to orthotopic patients.

4. Conclusion

We here present a patient with ascending colon cancer and
SIT who underwent laparoscopic right hemicolectomy with radi-
cal lymphadenectomy. Laparoscopic surgery represents a technical
challenge for the surgeon, but remains a good option for patients
with SIT. Therefore, if care is taken to understand the mirror-image
anatomy and preoperative planning of the laparoscopic procedure,
LCS may be safe and feasible operation for patients with CRC and
SIT.
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