
Laparoscopic cholecystectomy in situs inversus totalis -two 

case reports and review of literature   

     Laparoscopic cholecystectomy remains the gold standard treatment for acute cholecystitis, even in 

patients with SIT. However, the procedure is more technically demanding due to the altered anatomy, 

particularly for right-handed surgeons. 

     We present two cases of acute cholecystitis with cholelithiasis in patients with SIT. In the first case, an 

early 30 years female patient underwent open cholecystectomy. In the second, a male 30 yeras patient, , 

recently underwent laparoscopic cholecystectomy. 
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Introduction  

    Situs inversus totalis (SIT) is a rare autosomal recessive anomaly in which the thoracic and abdominal 

organs are transposed, creating a complete mirror-image reversal of normal anatomy. This condition was 

first described by Fabricius in 1600, with an estimated incidence of 1 in 10,000 to 1 in 20,000 live births. 

[1,2,3] 

     SIT is often associated with various congenital anomalies, including congenital heart disease, renal 

dysplasia, and biliary atresia. Additionally, Kartagener’s syndrome is a well-known triad of situs inversus 

totalis, bronchiectasis, and sinusitis. [4,5] 

     The diagnosis and management of symptomatic gallbladder stones in patients with SIT can be 

challenging. Radiological confirmation of SIT is achieved through chest X-ray, CT scan, and 

ultrasonography. A chest X-ray typically reveals dextrocardia, while a CT scan provides a definitive 

diagnosis, detailing the position of visceral organs, cardiac apex orientation, and the arrangement of 

great vessels. Ultrasound, CT, and MRI are essential for accurately assessing the anatomical variations 

before surgical intervention to prevent potential complications. [1,2,4] 

Abstract   

     Situs inversus totalis (SIT) is a rare congenital condition in which the thoracic and abdominal organs 

are positioned as a mirror image of their typical anatomical locations. In patients with SIT, the 

gallbladder, which is normally found in the right upper quadrant, is instead located in the left upper 

quadrant. This atypical positioning can pose diagnostic and surgical challenges, particularly in cases of 

acute cholecystitis. 
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     Surgical management in SIT patients presents technical and ergonomic challenges, particularly for 

right-handed surgeons. The dissection of Calot’s triangle and proper orientation within the left upper 

quadrant require careful adaptation of technique. Despite these challenges, laparoscopic 

cholecystectomy remains a feasible and preferred approach, provided it is performed by an experienced 

laparoscopic surgeon. [4,5,7] 

Case Repots  

    A 30-year-old female patient was admitted to our center on March 13, 2001, with complaints of pain 

in the left upper quadrant and epigastric region, followed by vomiting. She had a history of three similar 

episodes in the past. 

     On general examination, the patient appeared stable, with no jaundice or fever. Abdominal 

examination revealed tenderness in the left hypochondrium, while the rest of the abdomen was normal. 

Cardiovascular examination detected heart sounds on the right side of the chest. A chest X-ray confirmed 

dextrocardia. Routine blood investigations, including liver and kidney function tests, were within normal 

limits. 

    Ultrasonography (USG) of the abdomen revealed: A large, thick-walled gallbladder containing multiple 

large calculi with posterior acoustic shadowing. No intrahepatic biliary dilation. A normal common bile 

duct (CBD) in both size and diameter. The spleen was located on the right side, confirming situs inversus 

totalis (SIT). 

     A CT abdomen was not performed due to the patient's poor condition. The final diagnosis of situs 

inversus totalis with cholelithiasis was confirmed through chest X-ray (showing dextrocardia) and 

ultrasonography. 

    Surgical Management. The patient underwent open cholecystectomy under general anesthesia. The 

surgeon stood on the left side of the patient, and a left subcostal incision was made. Upon entering the 

peritoneal cavity: The gallbladder was overdistended and thick-walled. Calot’s triangle was identified. 

The cystic artery and cystic duct were separately ligated and divided. The gallbladder was removed from 

its fossa. Additionally, an appendectomy was performed in the same setting. The abdomen was closed in 

layers, and a drain was placed. 

    Gross examination of the gallbladder: Size: 10 × 5 cm, Wall: Thickened Lumen: Contained multiple 

large, yellowish-colored stones. Postoperative Course. The open cholecystectomy was uneventful. The 

drain was removed on the 3rd postoperative day. The patient had a smooth recovery and was discharged 

on the 8th postoperative day. (Fig 1-7)  

 

 

 

 

 

 

Fig-1 X-ray chest showing dextrocardia 

      
 

Fig-2 Ultrasonography abdomen showing multiple gall stones 

with thick-walled gall bladder at left upper abdomen  

      

UNDER PEER REVIEW



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-3 Intraoperative photograph showing distended 

and inflamed gallbladder at left upper abdomen  

      
 

Fig-6 intraoperative photograph showing left sided 

appendix  

Fig-5 Intraoperative photograph showing dissection of 

gall bladder  

      
 

Fig-7 Gross specimen showing multiple yellow colored gall 

stones with thick wall gallbladder with appendectomy    

Fig-4 Intraoperative photograph showing aspiration of 

distended gall bladder   
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Case II – Laparoscopic cholecystectomy       

       A 30-year-old male patient was admitted to our center on October 15, 2021, with complaints of 

epigastric and left upper quadrant pain, accompanied by vomiting for the past two days. He had a history 

of similar episodes over the last two years.  

    On clinical examination, the patient had tenderness in the left upper quadrant of the abdomen, with 

no signs of jaundice. Investigations, Blood tests: Total blood count: 15,500/mm³ (elevated), Polymorphs: 

80%, Liver and kidney function tests normal 

  Radiological findings: Chest X-ray: Dextrocardia. Abdominal ultrasonography: Acutely inflamed, tense 

gallbladder in the left upper quadrant, with the spleen located on the right side. CT abdomen: Confirmed 

situs inversus totalis (SIT), with an inflamed gallbladder in the left upper quadrant, while the CBD and 

hepatobiliary system appeared normal. A final diagnosis of acute cholecystitis with dextrocardia was 

established. 

    Surgical Management: A laparoscopic cholecystectomy was planned, and the operating room setup 

was arranged as a mirror image of the standard configuration. The monitor was placed on the left side of 

the patient. The surgeon and camera assistant stood on the right side, while the first assistant stood on 

the left side. The abdomen was scrubbed and draped using standard aseptic technique. 

    Port Placement: A 10 mm infraumbilical port was introduced using a Veress needle, and 

pneumoperitoneum was maintained at 14 mmHg. Two 5 mm ports were placed: One at the 

xiphisternum. One at the left anterior axillary line, 5 cm from the costal margin, used for gallbladder 

fundus retraction by the second assistant. A 10 mm working port was placed at the left midclavicular 

line, 2 cm below the costal margin, serving as the primary working port for the surgeon’s right hand. 

     Intraoperative Findings & Procedure: Laparoscopic inspection of the abdominal cavity confirmed situs 

inversus totalis, with the liver and gallbladder on the left side and the spleen on the right side. Calot’s 

triangle was identified. The gallbladder was distended and acutely inflamed, resembling a mucocele. 

Aspiration of the gallbladder was performed using a Veress needle, revealing mucous-like fluid, which 

was completely drained to decompress the gallbladder. The peritoneum overlying the gallbladder fundus 

was incised, exposing the cystic duct and cystic artery. The cystic artery was managed using harmonic 

energy, while the cystic duct was clipped and divided. Gallbladder dissection was performed using the 

surgeon’s right hand, while manipulation was done with the left hand through the epigastric port. The 

gallbladder was retrieved through the umbilical port. 

 

 

 

     Postoperative Course: The total operative duration was 80 minutes, which was longer than a 

conventional laparoscopic cholecystectomy. The patient had an uneventful recovery and was discharged 

on the 5th postoperative day.  Histopathological examination confirmed chronic cholecystitis with 

mucocele. No postoperative complications were noted. (Fig 8-17)  
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Fig-8 X-ray chest showing dextrocardia    

      

Fig-9 CT abdomen showing dextrocardia with left side acute, 

inflamed, distended gallbladder in left upper quadrant (SIT)    

Fig-10 The operating room setup was arranged as a 

mirror image of the standard configuration (SIT) 

Fig-11  Laparoscopic  photograph  showing  left 

acute inflamed distended gall bladder  

Fig-12Laparoscopic photograph showing the spleen 

was located on the right side, confirming (SIT) 

Fig-13 Laparoscopic photograph showing 

mucocele. Aspiration of the gallbladder 
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Discussion  

    Situs inversus totalis (SIT) is a rare autosomal recessive congenital anomaly characterized by the 

complete transposition of thoracic and abdominal organs, resulting in a mirror-image arrangement of 

normal anatomy. SIT can be associated with various congenital syndromes, including: Kartagener’s 

syndrome, which consists of situs inversus totalis, sinusitis, and bronchiectasis. Yoshikawa’s syndrome, 

characterized by situs inversus totalis, bilateral renal dysplasia, pancreatic fibrosis, and meconium ileus. 

[1,2,5] 

 

Fig-14  Laparoscopic  photograph  showing  dissection 

of calot’s tringle  

Fig-15 Laparoscopic photograph showing the cystic 

artery was managed using harmonic 

Fig-16 Laparoscopic photograph showing clipping of cystic duct  Fig-17 Laparoscopic photograph showing extraction of gall 

bladder through umbilical port  
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Review of Literature 

     Before the advent of laparoscopic surgery, open cholecystectomy was the standard treatment for 

cholelithiasis, including in patients with SIT. Approximately 40 cases of open cholecystectomy in SIT 

patients have been reported in the literature. Our one case open cholecystectomy was performed in 

2001 and total 41 cases of open cholecystectomy.   [5,6,7,9] 

     In 1991, Campos and Sipes performed the first successful laparoscopic cholecystectomy in a patient 

with SIT. Since then, 91 cases have been documented in medical literature. Our one case Laparoscopic 

cholecystectomy was performed in 2021 and total 92 cases of open cholecystectomy.  [7,8,9] 

Challenges of Laparoscopic Cholecystectomy in SIT 

   Laparoscopic cholecystectomy is now the gold standard for gallstone disease due to its numerous 

advantages, including: Minimal incisions. Reduced postoperative pain. Faster recovery and early return 

to work. Improved cosmetic outcomes. [5,6,9,10] 

    However, in patients with situs inversus totalis, laparoscopic cholecystectomy presents unique 

technical challenges, particularly for right-handed surgeons, due to the mirror-image anatomy. These 

challenges include: Altered orientation of anatomical structures, making dissection more complex. 

increased risk of iatrogenic injuries due to difficulty in visualizing and identifying key structures. [1,2,5,9]  

Surgical Considerations 

• Careful and well-defined dissection of Calot’s triangle is essential to ensure the safe 

identification and division of the cystic duct and cystic artery. 

• A 10 mm port was placed at the midclavicular line instead of the standard 5 mm port, allowing 

easier clip application with the right hand. 

• The common bile duct (CBD), which is normally found on the left side of Calot’s triangle in a 

typical anatomy, is instead located on the right side in SIT patients—this must be constantly kept 

in mind during dissection. 

• Right-handed surgeons may find the dissection more difficult, while left-handed surgeons may 

have an easier time adapting to the reversed orientation. 

• Conversion to open surgery should be considered if there is any doubt about the anatomy. 

[9,10,12] 

Conclusion  

    Situs inversus totalis (SIT) is a rare autosomal recessive congenital anomaly in which the thoracic and 

abdominal organs are transposed, creating a mirror-image of normal human anatomy. Performing a 

laparoscopic cholecystectomy in patients with SIT presents unique challenges, requiring: Careful 

preoperative planning, Skilled surgical technique, Adaptation to reversed anatomy and Effective team 

coordination.  

     Despite these challenges, laparoscopic cholecystectomy remains the gold standard procedure for 

acute cholecystitis, even in patients with SIT. Though slightly more time-consuming, it can be performed 

safely and effectively by an experienced laparoscopic surgeon. 
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