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Abstract

Situs inversus totalis (SIT) is a congenital disorder of anatomical position, and the operation of patients with total visceral
inversion often brings great challenges to surgeons. Although there have been previously documented on patients with SIT
and colonic cancer, this is the first case report of descending colon cancer in patient with SIT. The current report presents a
case of a 67-year-old female patient with descending colon cancer and SIT. After preoperative preparation and discussion, open
left hemicolectomy was performed for the patient. The postoperative recovery of the patient was smooth; however, there was
a mild lymphatic leakage in the patient, which was cured by conservative treatment for 5 days. The patient was discharged
on postoperative Day 10. There was no tumor recurrence or other discomfort in 1 year follow-up period.

INTRODUCTION

Situs inversus totalis (SIT) is a congenital disorder of anatom-
ical position, which can be inherited by autosomal recessive
inheritance [1]. It is characterized by transposition of visceral
position of chest and abdominal cavity, which looks like a mirror
of normal person, termed ‘mirror man’. SIT is often associated
with various congenital anomalies, including congenital heart
diseases, renal dysplasia and biliary atresia [2]. Because of the
variation of its anatomical position, it greatly increases the chal-
lenge of assessment and operation for surgeons. Recently, there
have been several reports of SIT patients with ascending colon
cancer, transverse colon cancer and sigmoid colon cancer [3-5].
To the best of our knowledge, this is the first case reported in
the literature of descending colon cancer in patient with SIT. In
this article, we present the anatomical variation of the case and

review the literature to discuss the diagnosis and treatment of
the patients with SIT.

CASE PRESENTATION

A 67-year-old female patient was admitted to our hospital in
May 2019 due to abdominal pain and distention on the right
side of the abdominal cavity for >1 month, and the abdominal
pain was relieved after defecation, with no dizziness, fever,
bloody stool and other symptoms. One week before her admis-
sion, colonoscopy of the patient, outside our hospital, indicated
descending colon cancer with slight intestinal stenosis, and the
result of pathological examination confirmed colonic adeno-
carcinoma. The medical history of the case includes SIT for
>30 years and diabetes for >3 years via a normal physical
examination.
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Figure 1: Enhanced CT of the upper abdomen showed that the heart was located
on the right side of the thoracic cavity, the liver was located on the left side of the
abdominal cavity (A), and the stomach and spleen were located on the right side
of the abdominal cavity (B), confirming SIT.
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Figure 2: Chest X-ray showed that the heart was on the right side of the chest (A).
Enhanced CT of the lower abdomen showed thickening of the descending colon
with stenosis and enhancement, which suggested that it might be a tumor of the
descending colon (B, yellow arrow).

A physical examination revealed that the abdomen is flat,
without gastrointestinal type and peristaltic wave, and the right
lower abdomen has mild tenderness, with no rebound pain
and muscle tension, and the mass can not be touched. Serum
tumor markers were not elevated (CEA 2.3 ng/ml and CA-199
4.15 ng/ml). The laboratory examination confirmed mild ane-
mia and hypoproteinemia. Abdominal computerized tomogra-
phy (CT) showed the apex of the heart on the right side, the liver
on the left side of the abdominal cavity (Fig. 1A), the stomach and
spleen on the right side of the abdominal cavity (Fig. 1B), con-
firming SIT. In addition, the chest X-ray confirmed the apex of
the heart on the right chest (Fig. 2A), and abdominal CT indicated
that the tumor (stage T4ANOMO) was located in the descending
colon (Fig. 2B).

After sufficient preoperative preparation and discussion, we
decided to perform open radical resection of colon cancer opera-
tion for the patient. During surgery, we found that the tumor was
located in the lower part of the descending colon (in the right
abdominal cavity), the size of the tumor was ~4.0 x 5.0 cm in
diameter, the boundary between the tumor and the surrounding
tissue was clear and the tumor invaded the whole intestinal
wall. Moreover, the patient’s the left ovarian vessels were signif-
icantly thickened, especially the veins (Fig. 3A), and the inferior
mesenteric vessels were absent (Fig. 3B). The operation time was
115 min and intraoperative blood loss was 33 ml. Histological
examination of the resected specimens revealed a moderately
differentiated carcinoma (Fig. 3C). On postoperative Day 1, the
laboratory examination showed that white blood cell count was
13600/mm?, and neutrophil cell count was 12 300/mm?. These
results showed that the leukocytes and neutrophils were sig-
nificantly increased, and antibiotics were applied to prevent the
occurrence of infection in consideration of aseptic inflammatory
reaction in the operation area and systemic stress reaction.
There was no obvious abdominal pain, chills, fever and other
discomfort in the patient after operation. The drainage tube out-
flow was a pale red liquid (~50 ml/day). The anal exhaust time

was on postoperative Day 3 and the patient started a fluid diet.
However, on postoperative Day 5, the peritoneal drainage volume
had increased to ~500 ml/day and the liquid had become pale
yellow, which was confirmed as lymphatic leakage by Sudan III
staining (data not shown). Treatment with low-fat diet for 5 days,
the drainage fluid of the patient was significantly decreased
to ~10 ml/day and then the drainage tube was removed as
B-ultrasonography examination showed almost no remaining
liquid in the abdominal cavity. The final pathological report
of the case showed a moderately differentiated carcinoma and
stage T4aNOMO. The patient was discharged on postoperative
Day 10 and followed up for 1 year without tumor recurrence
or tumor metastasis. No special discomforts and complications
were mentioned in the 1 year followed-up period (data not
shown).

DISCUSSION

The whole visceral inversion is a rare variation of human
visceral anatomy. It is characterized by the complete bump
of the position of the chest and abdomen organs, which is
similar to the mirror of normal person, so it is also called
‘mirror man’. SIT is a rare congenital anomaly and the incidence
is 1 in 5000-10000 [1]. The etiology of SIT is considered to
be autosomal recessive inheritance, however, it is not clear
whether there are other factors leading to its occurrence [6].
Previous reports have found that total visceral inversion is
often accompanied by absence of spleen, biliary atresia or
intestinal malrotation. Intestinal malrotation is an abnormality
of intestinal internal fixation, characterized by the displacement
of Treitz ligament [7]. The digestive, circulatory, respiratory and
other physiological functions of most patient cases with total
visceral inversion are the same as those of normal person. At
present, there is no report that total visceral inversion will affect
the length of life and quality of life of patients, but cases with
this mutation have a higher risk of gastrointestinal cancer [8].
Because of the great variation of its anatomical structure, the
diagnosis and treatment of patients are difficult, especially
when the patients with total visceral inversion need surgical
treatment, which greatly increases the challenge of surgical
operation.

To our knowledge, a total of 15 case reports of total visceral
inversion with colorectal tumor have been reported (see Table 1),
and all of the 16 cases have been successfully operated [3-5, 9-
19]. These reports emphasize detailed preoperative examination
and perfect surgical plan for patients with SIT. In addition to
chest X-ray, laboratory examination and abdominal enhanced
CT scan, it is recommended that preoperative patients with SIT
also need undergo cardiac ultrasound examination to evaluate
cardiac valve pathology or cardiac malformation. If the condition
is permitted, preoperative angiography is necessary for patients
with total visceral inversion, which is important to determine the
variation of anatomical structure. Abdominal 3-dimensional (3D)
CT angiography and CT colonography can detect the anatomical
structure of patients, especially the situation of colonic blood
vessels, which is helpful for surgeons to discover the possible
vascular anatomical variation before operation and accurately
ligate the corresponding blood supply vessels of tumor as soon
as possible in operation, so as to reduce the possibility of intra-
operative bleeding and blood metastasis of tumor, and to save
operation time. We did not perform 3D CT angiography and
CT colonography for this case before operation in consideration
of the patient’s economic reasons. Therefore, we chose open
radical resection of descending colon cancer for the patient.
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Figure 3: The left ovarian blood veins were significantly thickened (A, blue arrow), and the tumor was located in the descending colon (A, yellow arrow); the inferior
mesenteric blood vessels were absent, the left colon blood vessels (B, blue arrow) and the left ureter (B, yellow arrow) were marked. Pathological examination showed a

moderately differentiated adenocarcinoma (C).

Table 1. Summary of cases with SIT combined with colorectal cancer

Author Year Location Other Complication Blood loss (ml) Operating time
malformation (min)
Fujiwara et al. [3] 2007 Ascending colon ~ No None 60 191
HuhJW et al. [4] 2010 Lower rectum No None <120 250
Kim WK et al. [5] 2011 Transverse And No None - -
sigmoid colon

Kim HJ et al. [9] 2011 Ascending colon ~ No None Minimal 119
Lee JM et al. [10] 2013 Ascending colon  No None Minimal 120
Sumi Y et al. [11] 2013 Transverse colon  No None 230 402
Hirano Y et al. [12] 2015 Cecal No None Minimal 125
Yaegas-hi M et al. [13] 2015 Sigmoid colon No None 13 189
Sasaki K et al. [14] 2017 Ascending colon  No None 10 109
TakedaT et al. [15] 2018 Sigmoid colon No None Low 195
Kojimay et al. [16] 2019 Ascending colon  No None 20 237
KarabayO et al. [17] 2019 Sigmoid colon No None - -
Takeda T et al. [18] 2019 Sigmoid colon No None Low 195
Chen W et al. [19] 2020 Sigmoid colon No None - 120

During the operation procedure, we found that there was an
apparent variation in the anatomy of the colon vessels in this
case, and there were no definite inferior mesenteric vessels. Due
to the anatomical variation of human viscera, surgeons should
pay more attention to the protection of adjacent organs during
operation and avoid side injury. In the present report, the left
ovarian blood vessels in this case were obviously thickened,
which was easy to be mistaken as inferior mesenteric vessels,
resulting in side injury. The patient had slight lymphatic leakage
after operation, which was completely cured by conservative
treatment, such as low-fat diet treatment. There was no special
discomfort and complications in the follow-up of the patient.

In conclusion, this paper reports the descending colon cancer
in case with SIT for the first time and reviews the literature. For
the diagnosis and therapy of patients with SIT combined with
gastrointestinal diseases, the possibility of visceral inversion
should always be considered. Moreover, the operation can be
performed safely by laparoscopy in center of medical institutions
with mature technology and equipment. With the continuous
advancement of technology, there will be a further recognization
in patients with SIT associated with cancer.
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