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Abstract  
Laparoscopic Cholecystectomy in left sided gall bladder is technically 

demanding. Most of the left sided gall bladders are associated with situs 

inversus. Here we present four cases of laparoscopic cholecystectomy in situs 

inversus patients with special emphasis on the technical modifications. All the 

patients enjoyed normal postoperative recovery.  

 

 

 

 

 

 

 
 

 

INTRODUCTION 
 

Although laparoscopic cholecystectomy is the 

standard procedure for treating benign gall bladder 

disorders, cholecystectomy for left sided gall bladder 

is a bit challenging for the majority right-handed 

surgeons. For cholecystectomy in situs inversus 

patients the procedure is not simply about following 

mirror images, but technical alterations during 

dissection and modified use of instruments are also 

crucial.[1,2] In this paper we tried to give a brief 

account of our experience of doing cholecystectomy 

in situs inversus patients with technical details. 

 

CASE SERIES 

 

Preparation of mind to follow the mirror images of all 

the steps of the procedure is a prerequisite for the 

surgeon. Left-handed surgeons may have an edge 

over the right-handed surgeons while carrying out the 

dissection. Preoperative computed tomography or 

magnetic resonance imaging may be helpful for 

identification of any bilio-vascular anomaly 

beforehand and all our patients were evaluated with 

magnetic resonance cholangiography. A debriefing 

session with the team members makes the procedure 

fast and effortless.  

The technical details: Technical modifications start 

from positioning the monitor and insufflator to the 

left of the patient. The surgeon may stand to the right 

of the patient or may adopt a French position. In our 

series three cases were performed with the surgeon 

standing on patient’s right side and French position 

was adopted for one patient   where the patient was 

placed in Lloyd-davies  with reverse trendelenburg 

and left up position and the surgeon stood in between 

legs [Table 1, * Lloyd davies position]. A 30 degree 

telescope was of particular help. 

Four ports were introduced mirroring the traditional 

port placement with infra umbilical 10 mm camera 

port, epigastric 10 mm port entering the abdomen to 

the left of falciform ligament, and two 5 mm port 

along the left subcostal region at the mid clavicular 

and anterior axillary fold with adjustments for the 

position of gall bladder fundus. 

Identification of structures at the Calot’s triangle is 

crucial as any laparoscopic cholecystectomy 

procedure [Figure 1]. Most of the Calot’s triangle 

dissection was carried out through the posterior 

peritoneal fold, with the right-hand instrument 

through the left mid-clavicular port, not mirroring the 

traditional technique where the dissecting instrument 

is used through the epigastric port. Any remaining 

dissection through the anterior peritoneal fold needs 

instrument crossover or use of left-hand dissection by 

the right-handed surgeon. At this point we rearranged 

the retraction on the gall bladder. Retraction of gall 

bladder was shifted from fundus to the infundibulum 

by the second assistant. This allows the principal 

surgeon to use his dominant hand for the dissection 

through the left midclavicular port while retracting 

the gall bladder fundus using a grasper through the 

epigastric port. The shaft of the grasper also retracted 

the hanging left lobe of the liver. This helps avoiding 

instrument crossover and eases the anterior peritoneal 
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fold dissection by a right-handed surgeon. However, 

this step needs good co-ordination between the 

operating surgeon and the second assistant.  For one 

case the suction cannula was used to retract the left 

lobe of liver to open up the anterior peritoneal fold 

and pushing the gallbladder fundus gently using the 

tip of the cannula. 

Once critical view of safety was achieved, clipping of 

cystic artery and cystic duct were done. The clip 

applicator was put through the epigastric port with 

surgeon using left hand, and this was relatively easy 

for a right-handed surgeon. Scissors were used with 

right hand through left midclavicular port [Figure 2] 

Alternatively the 5 mm mid-clavicular port can be 

converted to another 10 mm port for anterior 

peritoneal fold dissection and clip application and 

this was adopted in two cases.  

Dissection of gall bladder fossa was carried out from 

posterior fold to the anterior fold using a spatula 

and/or a hook as required. Gall bladder retrieval was 

done through the umbilical port in retrieval bag. 

 

Table 1: Clinical presentation of four cases with gall stone diseases in situs inversus patients 

Sl 

No 

Age/ 

Gender 

Complaints Type of 

situs 

Operating 

time  

Complication Histopathology 

1 36/F Vague upper abdominal 

pain after fatty meals 

Situs inversus 

totalis 

35 mins None Chronic Cholecystitis 

2 29/F   Incidental findings of  

cholelithiasis (3-6 mm) 
during pregnancy 

* Partial situs 

inversus 

43 mins None Chronic Cholecystitis 

3 38/F Upper abdominal fullness 

following food. 

Situs inversus 

totalis 

48 mins None Chronic Cholecystitis 

4 33/F Vague upper abdominal 
pain. 

Situs inversus 
totalis 

44 minutes None Chronic Cholecystitis 

 

 
Figure 1: Location of gall bladder to the left of 

ligamentum teres in situs inversus totalis patient 

 

 
Figure 2: Dissection of Calot’s triangle in partial situs 

inversus patient. 

 

DISCUSSION 
 

Total situs inversus is a rare occurrence with 

documented incidence being 1 in 5000-20,000 

population.[3] Other situations with left sided gall 

bladder include partial situs inversus, and situs 

ambiguous or heterotaxy syndrome. In heterotaxy 

syndrome there is a mixed distribution of upper 

abdominal and thoracic organs in left or right side of 

the body, isomerism of left or right atria, and 

polysplenia or asplenia. Heterotaxy syndrome is 

believed to occur as a result of abnormal left –right 

axis formation in early phases of fetal 

development.[4,5]  

Malposition of the gall bladder such as 

sinistroposition or medioposition are much rare 

conditions associated with left sided gall bladder.  

Sinistroposition is believed to result from origin of 

the gall bladder bud from the hepatic diverticulum 

and thus cystic duct crosses the CBD anteriorly and 

joins the CBD at its right side. Alternatively this left 

sided location of the gall bladder may have resulted 

from origin of the gall bladder from the left hepatic 

diverticulum. So, the gall bladders are found to the 

left of the ligamentum teres and below the segment 

III of liver, and cystic duct joins the CBD into its left 

side. The other situation is a medioposition where the 

gall bladder is found to the right of the ligamentum 

teres and is attached to the undersurface of the 

quadrate lobe.[6]  

Although the chances of gall bladder pathology do 

not increase with the incidence of situs inversus or 

malposition of gall bladder, the diagnosis of gall 

bladder diseases remain difficult in view of atypical 

site of symptoms.  

Campos and Sipes described the first case of 

laparoscopic cholecystectomy in a patient with situs 

inversus in 1991.[7] Surgeons, particularly a right 

handed surgeon may not be very comfortable in 

carrying out any procedure in situs inversus patients 

with the same ease as doing for a situs solitus 

patient.[5,6] As gall bladder disorders are very 

common pathology, surgeons may come across with 

a patient with left sided gall bladder requiring 

laparoscopic cholecystectomy. A thorough pre-

planning with incorporation of modifications of 

instrument use makes the procedure safe without 

adding significant procedural time. The variation of 
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techniques for laparosopic cholecystectomy in a left 

sided gall bladder include appropriate positioning of 

the patient, altering ports for instrument uses, and 

adopting alternative dissection techniques.  

Course of cystic duct and cystic arteries may be 

aberrant in patients with left sided gall bladder. The 

cystic artery may cross in front of the bile duct from 

right to left, particularly in malposition of gall 

bladders. Cystic duct may also cross the CBD 

anteriorly and join  at the right lateral aspect of CBD. 

So, the identification of the cystic duct bile duct 

junction is essential to avoid bile duct injury in 

cholecystectomy for left sided gall bladder. 

A retrospective review identified the incidence of bile 

duct injury during laparoscopic cholecystectomy for 

a left sided gall bladder to be approximately 7.3% 

compared to that of cholecystectomy done for 

orthotopic gall bladder which is approximately 0.4 – 

1.5%.[8,9] Intraoperative cholangiogram may be of 

help in difficult Calot’s dissection.[10] Another option 

to visualize the gall bladder and the ductal structures 

is the use of fluorescence cholangiography. Injecting 

indocyanine green 30 minutes before incision time 

helps identification of the ductal structures at the liver 

hilum accurately. This modification is of particular 

help in situations with presumed ‘difficult Calot’s 

triangle’ resulting from acute inflammation. 

However, the required infrastructure is not easily 

available with general surgeons.[11] 

 

CONCLUSION 
 

Laparoscopic cholecystectomy may be carried out in 

situs inversus patients safely with appropriate 

preoperative preparation, recognition of the 

structures of Calot’s triangle on the mirror images 

and adoption of some technical modifications with 

acceptable outcome. 
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