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Situs inversus totalis is a congenital anatomic anomaly characterized by a complete inver-

sion of thoracic and abdominal organs. We  present a case of a 67 year-old patient diagnosed

with situs inversus totals in his childhood who was referred for a two-month history of

hematoquezia. Ascending colon cancer where found and he underwent a laparoscopic

hemicolectomy with radical lymphadenectomy. An exhaustive preoperative study and a

detailed planning of laparoscopic surgery including positions of operator and assistants

and  trocar sites have been performed to be aware of anatomic challenges. The oper-

ating time was 120 min and blood loss was minimal. Histologic examination showed a

well-differentiated adenocarcinoma with serosal invasion and without lymph nodes metas-

tasis  (pT3N0). The patient was discharged on postoperative 6th day without complications.

Laparoscopic surgery for colon cancer in patients with situs inversus totalis could be more

difficult nevertheless a safe and feasible procedure should be performed successfully.

©  2017 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This

is  an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Colectomia  laparóscopica  para  um  paciente  com  situs  inversus  totalis  e
câncer  colorretal

r  e  s  u  m  o
alavras-chave: Situs inversus totalis é uma anomalia anatómica consistindo em um investimento de órgãos

âncer Colorretal
itus inversus totalis

irurgia laparoscópica

alformação congênita

abdominais. Nesse estudo, descrevemos um paciente, homem 67 anos, que foi diagnosticado

com situs inversus totalis na infância. Apresentava sintomas de sangramento retal e foi diag-

nosticado com câncer de cólon direito e tratado cirurgicamente com receção laparoscópica.

Para a realização da colectomia laparoscopica precisamos de um estudo pré-operatória
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completa e um plano detalhado de cirurgia com localização do trocateres e cirurgiões. A

cirurgia durou 120 minutos e perde de sangue foi mínima. O resultado do exame patológico

relatou adenocarcinoma (T3N0). Nosso paciente foi admitido por 7 dias e não apresentaram

complicações. Para os pacientes com situs inversus totalis e câncer colorretal a receção

laparoscópica pode ser mais difícil mas eficaz e segura.

©  2017 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é  um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Fig. 1 – Chest X-ray showed dextrocardia and right-sided
gastric air bubble.
Introduction

Situs inversus totalis (SIT) is a congenital anatomic anomaly
characterized by a complete inversion of all thoracic and intra-
abdominal organs that creates a mirror image  of their normal
locations. The incidence rate of SIT is 1 per 10,000–20,000
people and it is inherited in a simple autosomal recessive
manner.1 Surgical procedures in these patients, especially
laparoscopic approaches, are more  difficult because of con-
current unknown defects and different positions of the organs
resulting in an uncommon view. We  present a case of a patient
with SIT and ascending colon cancer who  underwent a laparo-
scopic hemicolectomy.

Case  report

A 67 year-old male with hypertension and diabetes melli-
tus was referred by his personal physician to the colorectal
surgical department for a 2-months history of hemato-
quezia. He and several relatives had been diagnosed with
SIT from early childhood. Physical examination was unre-
markable. Laboratory examination confirmed anemia (red
blood cell count, 3.6 × 106/mm3; haemoglobin, 9.2 g/dL; hema-
tocrit 29.8%). A diagnosis of colony cancer was made after
a complete colonoscopy revealed an ulcerative mass 90 cm
from anal verge. Histologic exam of colonoscopy biopsy indi-
cated adenocarcinoma. A chest X-ray showed dextrocardia
and right-sided gastric air bubble (Fig. 1). Echocardiography
also revealed dextrocardia without cardiac valvular pathology
and cardiac malformation. Abdominal Computed tomogra-
phy showed a complete transposition of abdominal viscera
confirming SIT, a colonic mass located in ascending colon,
which was inverted to the left side (Fig. 2) and no hepatic
and peritoneal metastasis. The serum concentrations of carci-
noembryonic antigen and Ca 19.9 were elevated (12.5 ng/mL,
reference rate 0–4.9 ng/dL, and 30 U/mL, reference rate 0–37,
respectively).

According to the findings above laparoscopic hemicolec-
tomy was performed under general anesthesia in a lithotomy
position tilted to the right and with his head down. The sur-
geon and the second assistant were situated at the right side of
the patient and the first assistant was positioned on the left,
which are opposite the positions used for a normal patient.

Pneumoperitoneum was established above umbilicus using a
Hasson trocar (12 mm optical trocar) for the camera inserted
by open technique under direct vision. Trocars were placed in
a mirror manner including a 12 mm trocar in the right iliac

Fig. 2 – Abdominal computed tomography showed a
colonic mass located in ascending colon, which was
inverted on the left side.
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emicolectomy in patients with situs inversus totalis.

ossa and a 5 mm trocar in the left iliac fossa for the operator,
nd a 5 mm trocar in the left flant used by the first assistant
or suction, irrigation and traction (Fig. 3).

Laparoscopic exploration of the abdominal cavity was car-
ies out to allow visualization of the liver located on the left
nd the stomach and the spleen on the right demonstrat-
ng SIT. Others malformations were not found. The appendix,
ecal and the colonic mass in the ascending colon were iden-
ified in the left side of abdominal cavity (Fig. 4).

The mesentery was incised caudal to the ileocolic ves-
els. A mesenteric window below the vessels was created

earching the second part of duodenum. The ileocolic ves-
els were divided at its root after superior mesenteric vessels
ere exposed and radical lymphadenectomy around this area

ig. 4 – Laparoscopic view identifying colonic mass in the
scending colon located on the left of abdominal cavity.
;3 7(2):147–151 149

was performed. Dissection of the lymph nodes continued up
to the root of the middle colic artery and the left branch of
this artery was divided. A careful mobilization of the ascend-
ing colon including tumor was performed along Toldt’s fascia
medially to laterally to avoid bleeding.

Through a left subcostal incision the bowel was extracted.
The reconstruction was carried out extracorporeally and a
side-to-side functional anastomosis between the ileum and
transverse colon was performed using a stapling method.
Total operating time was 120 min, the blood loss was less than
100 mL and the patient was discharged on the 6th day after
the operation without complications.

Histologic examination of the resected specimen showed
a well-differentiated adenocarcinoma with serosal invasion,
no metastasis to the sixty isolated lymph nodes and with-
out venous, lymphatic and perineural invasion (pT3N0).2 The
patient did not receive adjuvant treatment and he is doing well
without recurrence six months after colectomy.

Discussion

SIT was first described in 1600 by Fabricius.3 SIT refers to a
complete inversion of all the thoracic and abdominal organs
challenging the left and right aspects of the cavities and result-
ing in uncommon view. Laparoscopic surgery for colon cancer
in SIT may be more  difficult but safer procedure should be
performed carefully.

SIT itself has no pathophysiologic significance and genetic
predisposition has been established.4 In this case, several
members of patient’s family present this condition suggesting
genetic predisposition. Cardiac and intestinal malformations
as well as other congenital anomalies can be associated with
SIT.5 Cases with SIT an asplenia, polysplenia, biliary atresia or
intestinal malrotation have been reported.6 This case is not
associated with other malformations.

SIT itself is not a premalignant condition. In the litera-
ture review more  than 50 cases of neoplasias in patients with
SI have been described until nowadays.6–9 There have been
published several cases of SIT associated with synchronous
and metachronous multiple gastrointestinal malignancies.10

In the general population, the incidence of synchronous and
metachronous colon cancer ranges from 3 to 8% and from 0.5
to 3.6% respectively, and these incidences do not seem to be
higher in patients with SIT.11 The diagnosis of malignancy
in patient with SI may be sporadic but some authors have
proposed a hypothesis that defends a possible relationship
between unidentified genes affecting left-right axis arrange-
ment and genes related to cancer susceptibility.12

Most cases of SIT are detected during medical check-ups
using chest radiograph. Careful preoperative study is very
important in these cases.13 Apart from standard examina-
tion during a staging workup for colon cancer in which a
chest radiograph, laboratories studies and thoracoabdominal
computed tomography are included, patients with SIT who
underwent surgery, needed an echocardiography to identify

cardiac valvular pathology or cardiac malformation.14

Colonoscopy in patients with SIT and colorectal cancer
may be more  difficult technically. So it would be bet-
ter the colonoscopists were aware of this status before
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Table 1 – Worldwide publications about laparoscopic colectomy for colon cancer in patients with SIT.

Author Year Location Diagnosis of
SIT in the
childhood

Other malfor-
mations

Complications Blood loss
(ml)

Operating
time (min)

Discgarge
(postoperative

day)

Fujiwara et al.13 2007 Ascending
colon

Yes No None 60 191 10th

Kim WK et al.10 2011 Transverse
and sigmoid
colon

No No None – – 18th

Kim HJ et al.16 2011 Ascending
colon

No No None Minimal 119 7th

Sumi Y et al.17 2013 Transverse
colon

Yes No None 230 402 16th

Yaegashi M et al.18 2015 Sigmoid
colon

Yes No None 13 189 7th

No 

r

Present case 2016 Ascending
colon

Yes 

examination. Literature reports indicate that there were not
more  adverse events during colonocospy in patients with SI
but some authors have found a prolonged cecal intubation
time.15

SIT and colorectal cancer may become easily detected with
current radiologic and endoscopic methods of diagnosis but
other unexpected anomalies could arise during surgery. For
this reason, surgical techniques, especially laparoscopic pro-
cedures, are more  difficult and complex and a detailed plan is
needed for successful surgical treatment.

Only five laparoscopic procedures for colon cancer in
patients with SIT have been published in the English
literature10,13,16–18 (Table 1). Principles of radical resection of
the cancer and accompanying dissection of the lymph nodes
were preserved. Authors emphasize the importance of an
exhaustive preoperative study and a detailed planning of
laparoscopic surgery including positions of operator and assis-
tants, trocar sites and a careful surgical technique to be aware
of anatomic challenges. Four patients have been diagnosed
with SIT in the childhood. They were not found with any other
malformations. No complications have been reported. Blood
loss was minimal, total operating time and the hospital stay
were comparable with that of patients with ordinary anatom-
ical positions.

The trocar sites have to be carefully considered for SIT
patients.16–19 We proposed the use of four trocars to per-
form laparoscopic right hemicolectomy. In the present case,
the surgeon was situated at the right side of the patient,
opposite the usual side for surgery, the 12 mm trocar was
placed at the right iliac fossa for surgeon’s right hand
and the 5 mm trocar was placed at the right flank for
her left hand. We  began by identifying and dividing the
ileocolic vessels and then continued with the dissection
mobilization of the ascending colon including tumor that
was carried out medially to laterally to make the procedure
more  feasible. Some authors propose that a left-handed sur-
geon may have a technical advantage during laparoscopy
in patients with SIT.20 However, this condition could not

preclude right-handed surgeons from performing the laparo-
scopic procedure in SIT patients accurately because surgeons
have to employ rightly their dominant and non-dominant
hands.
None 100 120 6th

Conclusion

Laparoscopic surgery for colon cancer in patients with SIT
could be safely performed. A complete preoperative evalua-
tion is important for successful surgical treatment. Because
of anatomic challenges, laparoscopy requires a careful plan
including positions of surgeons and trocar sites as well as a
skillful technique.
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