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Abstract
Situs inversus totalis (SIT) is a rare anomaly in which 
the abdominal and thoracic cavity structures are oppo-
site their usual positions. Occasionally, a few patients 
with a combination of this condition and malignant 
tumors have been encountered. Recently, several lapa-
roscopic operations have been reported in patients 
with SIT. We report a case of an 83-year-old man with 
situs inversus totalis who developed colon cancer after 
open distal gastrectomy. Laparoscopic hemicolectomy 
with radical lymphadenectomy in such a patient was 
successfully performed by careful consideration of the 
mirror-image anatomy. Techniques themselves was not 
different from those in ordinary cases. Thus, curative 
laparoscopic surgery for colon cancer in the presence 
of situs inversus totalis is feasible and safe.
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INTRODUCTION
Situs inversus totalis (SIT) is a rare congenital anomaly 
and denotes complete right-left inversion of  thoracic and 
abdominal viscera. Although laparoscopic experience in 
such patients often has been reported, the majority of  
reported cases are of  laparoscopic cholecystectomy[1]. 
Reports of  advanced laparoscopic surgeries are increas-
ing in accordance with the progression of  laparoscopic 
procedures. However, reports of  laparoscopic surgery 
for colorectal malignancy are very few, and only 2 lapa-
roscopic colorectal surgeries with lymphadenectomy 
have been reported[2,3]. Here we present a third case and 
a review of  the literature.

CASE REPORT
In a follow-up after open distal gastrectomy performed 
for gastric cancer at the age of  77 years, an 83-year-
old man with a history of  SIT visited our department, 
reporting bloody stool. After colonoscopy yielded a di-
agnosis of  transverse (splenic flexure) colon cancer, the 
patient was admitted to our hospital for further evalu-
ation and surgical treatment. Abdominal examination 
revealed an upper midline scar. Laboratory examination 
confirmed anemia (red blood cell count, 396 × 104/mm2; 
hemoglobin, 11.1 g/dL; hematocrit, 34.6%). Serum car-
cinoembryonic antigen was not elevated (2.8 ng/mL; 
reference range, 0-5 ng/mL). Chest radiography showed 
dextrocardia and a right subphrenic gastric bubble (Figure 
1A). Abdominal computed tomography revealed com-
plete transposition of  abdominal viscera, confirming SIT 
(Figure 1B). Barium enema and colonoscopy showed an 
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ulcerated lesion in the splenic flexure of  the transverse 
colon and polyps in the descending and transverse colon 
(Figure 2). Histologic examination of  specimens from 
colonoscopic biopsy indicated adenocarcinoma. Accord-
ing to the findings described above, laparoscopic hemico-
lectomy with radical lymphadenectomy was performed.

After general anesthesia was induced, the patient was 
placed in a modified lithotomy position. The operator 
was situated on the right because of  the need to dis-
sect the adhesion between the liver and the transverse 
colon, the endoscopist was between the legs, and the 
first assistant was on the left side. A 12-mm infraumbili-
cal port was placed using the Hasson technique and a 
30° telescope was introduced into the peritoneal cav-
ity. In the peritoneal cavity, we recognized the adhesion 
between the liver and the transverse colon. Additional 
ports were placed, including a 12-mm trocar in the right 
lower quadrant and two 5-mm trocars in the right upper 
quadrant for the operator, and a 12-mm trocar in the left 
upper quadrant and 5-mm trocar in the left quadrant for 
the assistant (Figure 3A). After the adhesion between 
the jejunum and the mesocolon was dissected carefully 
because the reconstruction in the last distal gastrec-
tomy was a Billroth Ⅱ via retrocolic root (Figure 3B), 
the transverse colon was dissected from the liver. The 
mesentery was incised from the area dissected between 

the jejunum and mesocolon to the origin of  the middle 
colic artery. Radical lymphadenectomy was continued up 
to the root of  the middle colic artery and the branch of  
the splenic flexure was divided (Figure 3C). The incision 
of  the mesentery was extended up to the origin of  the 
right colic artery (the left in an orthotopic patient) and 
the branch of  the right colic artery was divided (Figure 
3D). After mobilization up to the descending colon, dis-
section and reconstruction of  the colon were performed 
extracorporeally through a 5-cm skin incision continued 
to the right port using a functional end-to-end stapling 
method. Operating time was 402 min and blood loss was 
230 mL. Compared to orthotopic patients, the operating 
time was longer and the blood loss greater because of  
the intraabdominal adhesions after open distal gastrecto-
my. According to the Japanese classification of  colorectal 
carcinoma[4], macroscopically, the tumors were a 51 mm 
× 41 mm type 3 lesion in the transverse colon, a 38 mm 
× 17 mm Ⅱc lesion in the transverse colon, and 17 mm 
× 13 mm and 10 mm × 10 mm Ⅱa lesions in the de-
scending colon. Histological examination of  the resected 
specimens disclosed a moderately-differentiated adeno-
carcinoma (type 3, pSS, pN0, sH0, sP0, cM0, ly1, v0, 
Stage Ⅱ) and well-differentiated adenocarcinomas (Ⅱa  
and Ⅱc lesions, pM, pN0, sH0, sP0, cM0, ly0, v0, stage 0) 
(Figure 4). After an uneventful postoperative course, the 

Figure 1  Chest radiography (A) and abdominal computer tomog-
raphy (B) of the patient. A: Dextrocardia and a right subphrenic gas-
tric bubble are evident; B: Complete transposition of abdominal viscera 
is shown, confirming situs inversus totalis.

Figure 2  Barium enema and colonoscopy. Barium enema and colo-
noscopy showed an ulcerated lesion (2) in the splenic flexure of the 
transverse colon and a polyp (1) in the transverse colon. Polyps (3, 4) 
in the descending colon were not detected by barium enema, but were 
detected by colonoscopy.
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patient was started on a clear liquid diet on the 4th post-
operative day and was discharged on the 16th postopera-
tive day according to the clinical pathway at our hospital.

DISCUSSION
Situs inversus (SI) is a rare congenital anomaly in which 
the organs are transposed from their normal site to the 
opposite side of  the body. SI may involve transposition 
of  thoracic or abdominal organs, or both. SIT denotes 
complete inversion of  thoracic and abdominal viscera[5-7]. 
The incidence is 1 in 5000-20 000[1]. Apart from a genetic 

predisposition, no etiologies have been established, and 
SI itself  has no pathophysiologic significance[6,7]. Cardio-
vascular malformations (8%) and bronchiectasis (10%) 
are often present[8]. With SIT, abnormal vascularization 
of  the arteries and veins is common; therefore, the pre-
operative confirmation of  any abnormal vascularization 
is very important. Particularly with laparoscopic surgery, 
it is important to determine the presence of  vascular 
anomalies on preoperative CT or angiography. In the re-
port of  Iwamura et al[6], several cases having a combina-
tion of  SIT and malignant tumors, such as cancer of  the 
lung, stomach, liver, colon, and rectum, were described. 
Including our case, only 7 cases with SIT complicated by 
colorectal malignancy have been reported in the English 
literature[2,3,6,7,9,10].

Surgical procedures, especially laparoscopic proce-
dures, are considered more difficult in patients with SIT 
than in other patients because of  the mirror-image anat-
omy. Thus, because laparoscopic surgery in patients with 
SIT is a technical challenge for the surgeon, it remains 
relatively rare. However, it has been performed more 
often in recent years in such patients, but most of  these 
procedures have been laparoscopic cholecystectomies[1], 
and only 10 advanced laparoscopic procedures have been 
described (Table 1)[2,3,5,11-17]. Furthermore, for malignancy, 
only 4 laparoscopic procedures have been reported[2,3,13,14]. 
While laparoscopic colorectal surgery has recently be-
come a standard procedure, only 5 (only 2 for colorectal 
cancer) reports of  laparoscopic surgery for colorectal 
disease with SI have been published[2,3,5,11,12]. The reason 

Figure 3  Sites of trocar placement and intraoperative finding. A: A camera was inserted into the subumbilical area through a 12-mm trocar; B: The reconstruction 
in the last distal gastrectomy was Billroth Ⅱ via retrocolic root; C: Radical lymphadenectomy was continued up to the root of the middle colic artery and the branch of 
the splenic flexure was divided; D: The branch of the right colic artery (the left in an orthotopic patient) was divided. 

Figure 4  Macroscopic findings. The main tumor was a 51 mm × 41 mm 
type 3 lesion in the transverse colon. A 38 mm × 17 mm Ⅱc lesion was in 
the transverse colon and 17 mm × 13 mm and 10 mm × 10 mm Ⅱa lesions 
were in the descending colon.
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is considered to be that the number of  SI patients is so 
small, and the anatomic abnormality has made surgeons 
reluctant to attempt laparoscopic surgery.

The positions of  the operator, assistant, and trocar 
did not differ from those in orthotopic patients. We 
found no technical difficulties using the laparoscopic 
procedure because we had acquired images of  the ana-
tomy. Attention to the fundamentals of  laparoscopic 
procedures, such as the careful handling of  devices and 
keeping the operating field dry, is very important. Of  
course, accurate preoperative anatomic assessment and 
careful preoperative planning of  laparoscopic proce-
dures (positions of  operator, assistants, and trocar sites 
as well as instrumentation) are needed to ensure a safe 
and smooth procedure, as mentioned in previous reports 
of  laparoscopic surgery in patients with SI[5,11]. Although 
advanced surgical skill is required for radical lymphade-
nectomy in a patient with SIT, careful recognition of  the 
mirror image anatomy is more important. In the present 
patient, we had obtained information on vascularization 
of  the arteries and veins from operative records of  the 
previous open distal gastrectomy. Although this opera-
tion was after open surgery, we could safely perform the 
laparoscopic procedure by adhering to the fundamentals 
of  laparoscopic procedures. 

In summary, laparoscopic colectomy for colon cancer 
in a patient with SIT can be performed safely by a skilled 
surgeon and surgical team after thorough preoperative 
planning including assessment of  the anomaly. This 
procedure is a feasible option to enable such patients to 
benefit from minimally invasive surgery.
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