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Dear Editor, 

Cholecystectomy is the most affected procedure by the 
appearance of laparoscopy. It is also true that no other 
practice has been more contributory in laparoscopic era 
than laparoscopic cholecystectomy has.[1] Nowadays, it is 
the most commonly performed abdominal surgical proce-
dure and it is the gold standard treatment for the removal 
of gallbladder.[2] But, in rare cases such as situs inversus 
totalis (SIT), the management pose difficulty both in di-
agnosis and treatment. In this letter, we present a patient 
with SIT to discuss differences in diagnostic approach and 
laparoscopic technique reported in the literature.

A 40-year-old female patient was admitted to surgery clin-
ic with recurrent crampy epigastric pain and postprandial 
vomiting of 3 months duration. In the patient’s history, 
it was also learned that the patient was diagnosed with 
SIT 15 years ago. Abdominal examination was unremark-
able. Fundus gas and cardiac shadow were right-sided on 
the chest X-ray. Hemogram and biochemistry panel was 
normal. Computed tomography scan was performed to 
confirm the diagnosis and it showed reversed positioned 
liver, stomach and spleen (Figure 1, 2). In the abdominal 
ultrasonography, gallbladder stone was noted reaching 1 

cm in size at the neck of gallbladder and width of the com-
mon bile duct was within normal range. Upon symptom-
atic complaints and radiological evaluation, the patient 
was planned for elective surgery and hospitalized. 

Preoperatively, mirror image setup was established in the 
operating theatre. The monitor was placed over the left 
shoulder of the patient. Left-handed surgeon and first 
assistant stood on the right side and second assistant on 
the left side of the patient. Laparoscopic cholecystectomy 
was performed under elective setting by using mirror-im-
age 4 port configuration with a 12-mm supra-umbilical 
camera port, a 10-mm epigastric port for dissection and 
two 5-mm ports below the subcostal margin, one in the 
mid-clavicular line for grasping infundibulum and one in 
the anterior axillary line for retracting fundus. Abdominal 
organs were observed in the mirror image position during 
laparoscopic exploration. Second assistant retracted the 
fundus, the surgeon dissected Calot’s triangle, clipped 
cystic artery, cystic duct and removed gallbladder from 
liver bed by using epigastric port. Total operation length 
was 70 minutes. At post-operative 6th hour, clear diet was 
initiated and at post-operative 2nd day, the patient was dis-
charged without any complications.



Since the first report describing SIT by Girolamo Fab-
rizio around 1600, various cases were published without 
knowing exact cause. Today, it is commonly known that 
situs inversus is a rare congenital anomaly with autoso-
mal recessive inheritance.[3] It is characterized by inver-

sion of the major visceral organs. But, related to degree 
of rotation, it can be total or partial. This difference may 
cause other congenital anomalies such as biliary atresia, 
congenital heart disease and renal dysplasia. Also, vascu-
lar and biliary structure anomalies may be present. But it 
is not a factor that increase risk of gallstone disease. Inci-
dence of cholelithiasis is thought to be same as orthotopic 
population (Table 1).[4] 

Cholecystectomy is the most common surgical procedure 
reported in patients with SIT.[5] First example of this proce-
dure was reported in 1957 by Houle and Viger and with the 
advent of laparoscopy, Campos and Sipes performed first 
laparoscopic cholecystectomy in a patient with SIT in 1991.
[6,7] Thenceforth, various cases of laparoscopic procedures 
have been reported. Common point shared in these reports 
is that due to reversed anatomy, dissection poses difficulty 
for right-handed surgeons. So that most of the published 
reports have described different methods for better orien-
tation. It is also clear that left-handed surgeons have the 
privilege of better adapting to reversed anatomy (Table 2).

However, not only the dissection but also the diagnosis of 
intraabdominal pathologies can be challenging in these 
patients if the diagnosis has not been made previously. 
Left upper quadrant pain as a result of left-sided gallblad-
der is the most common presentation of acute cholecysti-
tis but in %10 of the cases, right sided pain was reported.
[4] Posteroanterior chest X-ray is a cost-effective modality 
to diagnose SIT. Right-sided fundus gas and left ventricu-
lar shadow on chest X-ray are diagnostic. To confirm the 
diagnosis, computed tomography (CT) scan can be per-
formed. It is also a valuable modality to see if other biliary 
or vascular anomalies are present. 

In conclusion, laparoscopy cholecystectomy seems 
feasible and safe in patients with SIT in the light of the 
literature. As in all procedures, careful planning and 
appropriate operation theatre set up including proper 
modifications in anesthetic management must be estab-
lished before the surgery.[8] There isn’t enough evidence to 
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Figure 1. Posteroanterior (PA) chest X-ray showing 
dextrocardia. 1: Ventricular shadow, 2: Fundus gas.

Figure 2. Coronal plane abdominal tomography scan 
showing reversed positioning of abdominal organs. 1: 
Spleen, 2: Stomach, 3: Liver.

Table 1. Results of literature search performed on July 13, 2017

Database	 Search strategy		  Results

		  Found		  Related

Medline (via Pubmed)	 “situs inversus”[MeSH] or “situs” AND “inversus” or	 131		  73
	 “situs inversus” and “cholecystectomy”[MeSH] or
	 “cholecystectomy”
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support higher rate of biliary or vascular injury or, conver-
sion to an open surgery during laparoscopic cholecystec-
tomy in patients with SIT but, utmost precaution should 
be taken in handling cases of SIT.
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Table 2. Literature review on the technical aspects of laparoscopic cholecystectomy in situs inversus totalis

	 Surgeon	 Patient	 Camera port	 Dissecting port	 Retraction	 Retraction port 2	 The mean
	 dominant	 position			   Port 1	 (Fundus)	 operating
	 hand				    (Infundibulum)		  time

Patle et al.[9]	 Right	 Lithotomy	 Infraumblical	 5 mm left	 10 mm	 5 mm left	 65 mins
				    midclavicular	 epigastric	 anterior axillary
Salama et al.[10]	 Right	 Supine	 Infraumbilical	 10 mm epigastric	 5 mm left	 5 mm left	 –
					     midclavicular	 anterior axillary
Arya et al.[11]	 Right	 Reverse	 Infraumbilical	 10 mm epigastric	 5 mm left	 5 mm left	 95 mins
		  trendelenburg		  left to midline	 midclavicular	 anterior axillary
Ali et al.[12]	 Right	 –	 Infraumbilical	 10 mm left	 5 mm right	 5 mm left	 70 mins
				    midclavicular	 midclavicular	 anterior axillary
RaghuveeR et al.[13]	 Right	 Lloyd-Davies	 Infraumbilical	 10 mm epigastric	 5 mm right	 5 mm left	 135 mins
					     midclavicular	 anterior axillary
Ahmed et al.[14]	 Right	 –	 Supraumbilical	 5 mm left	 10 mm left	 5 mm left	 48 mins
				    midclavicular	 paramedian	 anterior axillary
					     5 cm caudally
					     from xiphoid
Fanshawe et al.[15]	 Right	 Lloyd-Davies	 10 mm left	 5 mm left	 5 mm supra-	 5mm subxiphoid	 60 mins
			   midclavicular	 subcostal	 umbilical
Alam et al.[16]	 Right	 Reverse	 Infraumbilical	 10 mm	 5 mm left	 5 mm left	 70 mins
		  trendelenburg		  subxiphoid	 midclavicular	 anterior axillary	
Alsabek et al.[17]	 Left	 –	 Infraumbilical	 10 mm	 5 mm left	 5 mm left	 60 mins
				    subxiphoid	 midclavicular	 anterior axillary
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