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Abstract
As among persons with normal anatomy, occasional 
pat ients wi th s i tus inversus develop mal ignant 
tumors. Recently, several laparoscopic operations 
have been reported in patients with situs inversus. 
We descr ibe laparoscop ic hemico lec tomy wi th 
radical lymphadenectomy in such a patient. Careful 
consideration of the mirror-image anatomy permitted 
safe operation using techniques not otherwise differing 
from those in ordinary cases. Thus, curative laparoscopic 
surgery for colon cancer in the presence of situs inversus 
is feasible and safe.
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INTRODUCTION
Situs inversus (SI) is an uncommon anatomic anomaly. 
Situs inversus totalis denotes complete right-left inversion 
of  thoracic and abdominal viscera[1-7]. Accordingly, 
surgical procedures are considered more difficult in 

patients with SI in other patients because of  different 
anatomic positions of  organs, especially in laparoscopic 
surgery. While laparoscopic colorectal surgery recently has 
become a standard procedure, only two previous reports 
of  laparoscopic surgery for colonic disease in patients 
with SI are available[3,8]. Here, we display some figures of  
laparoscopic hemicolectomy with radical lymphadenectomy 
in a patient with SI, highlighting differences from the 
ordinary situation.

CASE REPORT
A 53-year-old woman known since early childhood to have 
situs inversus totalis was referred to her personal physician 
upon detection of  anemia. She underwent ovariectomy 
for ovarian cancer at the age of  48 years. With a diagnosis 
of  ascending colon cancer according to barium enema 
radiograph and colonoscopy, the patient was admitted to 
our hospital for further evaluation and surgical treatment.  
Laboratory examination confirmed anemia (red blood cell 
count, 377 × 104/mm3; hemoglobin, 9.3 g/d��������������� L�������������� ; hematocrit, 
29.9%). The serum concentration of  carcinoembryonic 
antigen was elevated (89.8 ng/m�������������������������    L������������������������    ; reference range, 0 to 
4.9 ng/m��������������������������������     ��������������� L�������������������������������     ��������������� ). A chest radiograph showed dextrocardia and 
a right subphrenic gastric bubble (Figure 1). Abdominal 
ultrasonography and computed tomography (Figure 2) 
showed complete transposition of  abdominal viscera, 
confirming situs inversus totalis. Furthermore, the superior 
mesenteric vein was located to the left of  the superior 
mesenteric artery. Barium enema and colonoscopy 
showed an ulcerated lesion in the ascending colon. 
Histologic examination of  a specimen from colonscopic 
biopsy indicated adenocarcinoma. According to the 
findings above, laparoscopic hemicolectomy with radical 
lymphadenectomy was performed. With the patient in a 
lithotomy position, the operator was situated between the 
legs, the first assistant on the left, and the endoscopist 
on the right with a reversal of  assistants’ location for 
orthotopic patients. Trocars also were placed in a mirror-
image manner, including a 12-mm umbilical trocar for 
the camera, a 12-mm trocar in the right iliac fossa and a 
5-mm trocar in the left iliac fossa as working ports for 
the operator, and a 5-mm trocar in the left flank and a 
12-mm trocar in the epigastrium for traction. The liver 
was located on the left and the spleen on the right. The 
mesentery was incised just caudal to the ileocolic vessels, 
and the fusion fascia was mobilized searching the anterior 
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surface of  the transverse portion of  the duodenum.  The 
ileocolic vessels were identified and divided after the 
superior mesenteric vein was exposed (Figure 3). Radical 
lymphadenectomy was continued up to the root of  the 
middle colic artery (Figure 4), the left branch of  the artery 
was divided (Figure 5). Mobilization of  the ascending 
colon including the tumor (Figure 6) was followed by 
reconstruction using an end-to-end triangulating stapling 
method[9] carried out extracorporeally through a 5-cm skin 
incision continued to the umbilical port. No additional 
ports were needed. Operation time was 191 min and blood 
loss was 60 m���������������������������������������������      L��������������������������������������������      , similar to typical findings in orthotopic 
patients. The procedure was not complicated apart from a 
need to appreciate mirror-image aspects of  anatomy and 
surgery, including some awkwardness in handling surgical 
or endoscopic instruments in the presence of  right-left 
inversion. Macroscopically, the tumor was a 45 mm ×  
25 mm ulcerated lesion in the ascending colon. Histologic 

examination of  the resected specimen disclosed a well-
differentiated adenocarcinoma with serosal, lymphatic, 
and venous invasion, as well as lymph node metastasis.
After an uneventful postoperative course, the patient was 
discharged on the 10th postoperative day.  

DISCUSSION
Predisposition to situs inversus (SI), a rare congenital 
condition present in 1 of  5000 to 10���������������������     ��������������������   000 live births, is 
inherited in a simple autosomal recessive manner. SI may 
involve transposition of  thoracic or abdominal organs, 

Figure 1  A chest radiograph 
showing dextrocardia and a right 
subphrenic gastric bubble.  

Figure 2  Computed tomography disclosing complete transposition of abdominal 
viscera.
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Figure 3  Initial laparoscopic vascular procedures identifying the ileocolic artery 
and dividing it at its root (arrow) (A) and ileocolic vein after exposure of the 
superior mesenteric vein (arrow) (B).

Figure 4  Radical lymphadenectomy along the superior mesenteric artery.

Figure 6  Full mobilization of the ascending colon including the tumor.  

Figure 5  Division of the left branch of the middle colic artery. 
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or both. Situs inversus totalis denotes complete inversion 
of  thoracic and abdominal viscera[1-7]. Apart from genetic 
predisposition, no etiologies have been established, and SI 
itself  has no pathophysiologic significance[1,5]. However, 
surgical techniques need to allow for spatial implications 
of  this condition. Cardiac and intestinal malformations 
as well as other visceral and vascular anomalies that can 
be associated with SI follow variable patterns[1]. Careful 
preoperative anatomic assessment is vitally important in 
the presence of  SI[1,5]. Careful preoperative planning of  
laparoscopic procedures (positions of  operator, assistants, 
and trocar sites as well as instrumentation) is needed, as 
mentioned in several previous reports of  laparoscopic 
surgery in patients with SI[2-4,6-8]. No specific intraoperative 
complications have been described in the reports above. 
Likewise, no unanticipated problems were encountered in 
our case. Patients with SI who develop malignant tumors 
in lung, liver, stomach, or colon have been encountered[1,5]. 
In the present case, the patient was operated on by 
a surgeon with experience in over 400 laparoscopic 
colorectal operations. The position of  the operator did 
not differ from that in orthotopic patients, but positions 
of  assistants and trocars were reversed from the usual 
locations. Endoscopic instruments were used as they 
were ordinarily used, although mechanical awkwardness 
was noted in handling surgical or endoscopic instruments 
in the presence of  reversed spatial relationship. Careful 
recognition of  the mirror-image anatomy permitted safe 
radical lymphadenectomy and mobilization of  the colon, 
while the surgical technique itself  did not differ from 
the usual situation. Operative time and blood loss were 
comparable to those in orthotopic patients. Laparoscopic 
surgery for colon cancer in SI thus should be considered a 

feasible, safe and curative procedure that surgeons should 
not hesitate to perform.
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