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Abstract 

Background: Situs Inversus Totalis (SIT) is a rare and silent autosomal recessive disease in which all organs are on the opposite side. 
Diagnosis of gallbladder diseases will be difficult due to these anatomical changes. Laparoscopic cholecystectomy is the standard 
treatment for gallbladder diseases but is technically challenging for patients. 
Case presentation: Two 52- and 64-year-old women with known SIT who complained of intermittent epigastric pain and nausea after 
eating fatty and bulky meals were examined. With the help of abdominal ultrasound, a gallbladder on the left side of the abdomen with 
multiple gallstones was shown.  
Results: Since the successful primary cholecystectomy was performed on a patient with SIT in 1991, several modifications have been 
made for port insertion. Surgeons try to overcome technical problems by making various adjustments compared to conventional 
laparoscopic cholecystectomy. 
Conclusion: Laparoscopic cholecystectomy in patients with SIT is safe. However, laparoscopic cholecystectomy is challenging due to 
anatomical changes in the SIT. Our proposed method of port placement helps right-handed surgeons for safer and easier dissection. 
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1. Background 

Situs Inversus Totalis (SIT) was represented by 
Fabricius in 1600 and the first laparoscopic 
cholecystectomy was performed on a patient with SIT 
in 1991 (1). SIT is a rare and silent autosomal 
recessive disorder that occurs in 1:5,000 to 1:20,000 
people and the male: female incidence is 1:1 with no 
racial predilection. The gallbladder is on the left, 
whereas the stomach and spleen are on the right due 
to the atypical anatomy of “mirror image” related to 
SIT. Surgeons must remember this anatomy to 
diagnose and treat patients with SIT and gallstone 
disease (2,3). Management of Cholelithiasis in the 
patient with SIT is challenging because of an 
underlying anatomical variation (4,5). More than 60 
cases of laparoscopic cholecystectomy are reported 
in patients with SIT, principally for cholelithiasis and 
acute cholecystitis (6). We report two female SIT 
patients with biliary colic who underwent 
laparoscopic cholecystectomy. Our work has been 
documented by the SCARE guidelines (7). 

 

2.Case presentation  
Two 52- and 64-year-old women were examined 

for intermittent abdominal pain and nausea after 
eating bulky and fatty meals one month apart. 
Patients were aware of the presence of SIT. These 

patients had admitted to the emergency department 
due to abdominal pain to be treated with analgesia 
and antacids with symptomatic improvement. The 
clinical examination was unremarkable with no signs 
of jaundice or abdominal tenderness. Complete blood 
count (CBC) and also the liver and kidney function 
tests were normal. The presence of a gallbladder on 
the left side of the abdomen with a large number of 
small stones was reported by abdominal ultrasound. 
Normal bile ducts were reported. Patients were 
scheduled for elective laparoscopic cholecystectomy. 
A chest x-ray was performed for the 64-year-old 
patient at the hospital (Figure. 1). 

Port insertion was performed after general 
anesthesia and P&D, while the patient was placed in 
the supine position. At first, a 10 mm port was placed 
in the umbilicus with an open technique for the 
camera. A 30° laparoscope was inserted after the 
pneumoperitoneum was established, and the 
presence of a left-sided gallbladder was confirmed. 
Secondly, a 5 mm port was placed in the right-sided 
subxiphoid area to hold the gallbladder by the 
assistant. Then a 5 mm port was placed in the left 
midclavicular line, 10 cm below the rib edge for the 
surgeon's left hand, and finally a 5 mm port in the left 
posterior axillary line, 2 cm below the rib edge for the 
surgeon's right hand. Monitor and camera assistant 
needs to be placed on the right side of the patient, 
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whereas surgeon on the left side (Figure. 2). The 
patient was placed in the reversed Trendelenburg 
position and slightly to the right. The gallbladder was 
on the left and the stomach and spleen were on the 
right (Figure. 3). The right-handed surgeon grasped 
Hartmann’s pouch through the left midclavicular port 
with his left hand and pulled it to the medial, and 
dissected the adhesion with his right hand through 
the posterior axillary port. Dissection was performed 
with more difficulty due to unfamiliarity with this 
type of abnormal anatomy. The cystic duct and artery 

were doubly clipped separately and divided after 
accurate dissection of the Calot triangle and critical of 
safety view achievement. The gallbladder was 
normally removed from its bed by electrocautery 
and, under direct vision, extracted in a retrieval bag 
via the camera port. The first operation (52-year-old 
woman) lasted 75 minutes and the second operation 
(64-year-old woman) lasted 30 minutes using the 
same method. On postoperative day 1, patients had 
an uneventful postoperative period and were 
discharged. 

 

 
Figure 1. The cardiac shadow in the right side of the chest and the 
gastric bubble under the right dome of the diaphragm could be seen 
on a chest X-ray. 

 

 
Figure 2. The Operating room equipment and port placement. 

 

 
Figure 3. Gallbladder placement on the left side of the abdomen. 
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3. Discussion 

Acute cholecystitis is difficult to diagnose in 
patients with previously unknown SIT. Most cases 
present with left upper quadrant pain. Epigastric pain 
has been reported in one-third of patients (6). Since 
the successful primary cholecystectomy was 
performed in a patient with SIT in 1991, 85 cases 
have been reported in the literature (8). One of the 
foremost necessary steps is to place the trocars to get 
a critical view of safety and reduce the risks of bile 
duct injuries. The fact that a number of the critical 
dissection should be conjointly performed by the left 
hand, poses a technical issue for right-handed 
surgeons (6).  

Laparoscopic cholecystectomy is a gold standard 
treatment for acute cholecystitis which should be 
varied to accommodate the patient's anatomy in 
patients with SIT. There were two kinds of 
laparoscopy trocar placements: the “American Mirror 
Technique” and also the “French Mirror Technique”. 
As for the “American Mirror Technique”, the patient 
is placed in the supine position, with the right arm or 
each arm in abduction. The surgeon stands on the 
right aspect of the patient. A 10mm trocar is inserted 
below the umbilicus for the scope. Once CO2 
insufflation is up to 12–14mmHg, three other ports 
are inserted within the epigastrium, left subcostal 
region on the midclavicular line, and left the 
subcostal region on the anterior axillary line. 
Concerning the “French Mirror Technique”, the 
patient is placed in the supine position, and the right 
arm or both arms in the abduction. The surgeon 
stands between the patient's legs or on the right side. 
A 10mm trocar is inserted below the umbilicus for 
the optic. Once CO2 insufflation is up to 12–14mmHg, 
a second trocar is inserted within the epigastrium, 
followed by two alternative trocars to the left flank 
and right subcostal port. This procedure was easier 
for left-handed surgeons. “American Mirror 
Technique” appears to be a quicker technique for 
right-handed surgeons. Dissection can be performed 
using the epigastric trocar just in case of the 
“American Mirror Technique” and therefore the right 
subcostal trocar in case of the “French Mirror 
Technique”. This procedure is more difficult due to 
the anatomy of mirror image, particularly for right-
handed surgeons (9–11).  

An intraoperative cholangiogram may be 
performed if there is some uncertainty regarding the 
ductal anatomy. The utilization of an extra port or a 
change of the typical entry site can also be 
considered. As vascular and biliary anomalies are 
common in patients with SIT, intraoperative 
cholangiogram or preoperative magnetic resonance 
imaging is facilitative during surgery (12).  

Fluorescence cholangiography could be an 
innovation within the field of navigation surgery that 
is safe and straightforward. It will be employed in 

real-time to spot extrahepatic biliary structures 
throughout the surgery. This technique involves the 
administration of indocyanine green (ICG) by 
intravenous injection 30 min before surgery. ICG is 
taken up by the liver and entirely excreted in the bile, 
helping the surgeon to differentiate between 
components of the biliary system (13). 

To date, to the best of our knowledge, no standard 
technique has been introduced for port insertion in 
patients with SIT during Laparoscopic 
cholecystectomy. In our operation, the surgeon was 
positioned on the left side of the patient while the 
surgical equipment and camera assistant were on the 
right side. The distinguishing feature of our proposed 
port insertion method is that the dissection is 
performed by a right-handed surgeon. The left 
posterior axillary port was assigned as the dissecting 
port, as it is more convenient to work with the 
surgeon's right hand. As a result, the surgeon can 
perform safer, easier and quicker dissections using 
the dominant hand. 

 

6. Conclusion 

Laparoscopic cholecystectomy is safe in patients 
with SIT patients. However, diagnosis and surgical 
management of gallbladder diseases are challenging. 
This type of surgery is especially difficult for right-
handed surgeons. Surgeons try to overcome technical 
problems by making various modifications compared 
to conventional laparoscopic cholecystectomy. Our 
proposed method of port placement would be a great 
help to right-handed surgeons for laparoscopic 
cholecystectomy in patients with SIT. 
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