
INTRODUCTION
Situs inversus totalis is a rare congenital anomaly caused by an 
autosomal recessive genetic disorder that can be linked to the X 
chromosome. It has an incidence of 1 in 5,000 to 20,000 live births 
and is also found in identical twins. The �rst case was reported by 
Fabricius in 1600.��
 
Anatomically, there is a mirror transposition of the thoracic and 
abdominal organs through the sagittal plane, presenting as a mirror 
image, so that the heart, stomach and spleen are situated on the 
right side of the body and the liver on the left side.�⁴⁵
 
Although not considered as a pathological alteration and does not 
alter longevity, this condition may be associated with some 
affections, including heart disease, bronchiectasis, sinusitis and 
tracheobronchial ciliary de�ciency.5 However, no evidence was 
found that showed an increase in the prevalence of diseases related 
to calculus of the biliary tree or gallbladder in patients with situs 
inversus totalis.⁶
 
Thus, we aim to describe the literature review of the laparoscopic 
cholecystectomy technique in patients with situs inversus totalis 
(Figure 1)

Figure 1. Chest X-ray (left) and computed tomography (right) of 
patient with situs inversus 

DESCRIPTION OF THE TECHNIQUE
 The American technique was used in a mirrored position, in which 
the video tower and the auxiliary surgeon were to the left of the 
patient and the surgeon and the camera to the right. The 
pneumoperitoneum can be done by the open technique or by the 
Veress needle. The �rst incision was made in the umbilical region for 
the 10mm trocar passage (camera), followed by a 10mm trocar 
1.5cm below the xiphoid appendix and two 05 mm trocars on the 
left �ank and left subcostal �ank (Figure 2). It can be observed in 
�gure 3, the situs inversus, with the gallbladder in topography of left 
hypochondrium. It is important to note that dissection of the Callot 
triangle (Figure 3) is difficult because the hands of the surgeon are in 
the opposite direction to the technique commonly performed. 
During dissection, the assistant surgeon applies counter-traction to 
the bottom of the gallbladder, facilitating such maneuver. From the 
dissection, clamping and dieresis of the cystic duct and cystic artery 
were performed by similar technique  to that of conventional 
surgery. It took 110 minutes to perform the procedure, 
contemplating the onset of anesthesia until its end.

Figure 2. Positioning of the trocaters during laparoscopic 
cholecystectomy in a mirrored American 
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Figure 3. Location of the vesicle in situs inversus (left) and critical 
vision (right)
 
Literature Review
Situs inversus is a rare autosomal recessive condition with 
prevalence varying from 0.04% to 0.30%. It can be classi�ed into two 
types: partial, involving only thoracic or abdominal organs, and the 
total, involving both.⁷
 
In patients with situs inversus totalis, the diagnosis of gallstones can 
be delayed due to the inverted positioning of the organ and  and 
also to the localization of symptoms which varies from vagus 
abdominal pain to pain in upper abdome. Only 10% of the patients 
present with the classic symptomatology: pain in the right 
hypochondrium.2,8 This variation occurs because the central 
nervous system does not share the general transposition of the 
intracavitary organs.9 However, situs inversus does not interfere 
with patient survival nor predispose to the formation of 
cholelithiasis.³
 
In 1991, Campos and Sipes described the �rst case of laparoscopic 
cholecystectomy in a patient with successful situs inversus.10 In  
2017, of Ren et al. reported 70 other cases with several modi�cations 
of the classic laparoscopic technique.1 However guidance and 
ergonomics are critical points that may increase surgical time, there 
is no evidence to suggest an increased risk of bile duct injury in 
patients  with s itus  inversus in laparoscopic  surger y.9
 
In patients with situs inversus totalis, the whole image is mirrored in 
laparoscopy, which requires the surgeon to position himself on the 
right side of the patient, with the video monitor on his left 
shoulder.13 Another position that can be adopted by the surgeon is 
the so-called French position, in which the surgeon positions 
himself between the patient's abducted legs, allowing good 
ergonomics.��
 
One of the most used techniques is the insertion of the trocars in a 
mirrored way, with the trocars of 05 mm on the left side, in the 
hemiclavicular line and anterior axillary.9 It is preferable to use the 
medial and lateral anatomical relations instead of right and left, 
since the medial and lateral relations are preserved in the situs 
inversus.��
 
The dissection of the Callot triangle can be performed by both the 
right hand and the left hand of the surgeon.11 At this point, 
dissection is difficult because the right hand is used for retraction 
and the left for dissection.14 Due to the difficulty of the use of the 
left hands by right-handed surgeons in the dissection of the Callot 
triangle, they can use the right hand for this purpose, since such 
procedure would be inaccurate if performed by a non-dominant 
hand without training.15,16 On the other hand, the left-handed 
surgeon can alternate good dissecting performance with both 
hands, so that the procedure is facilitated when performed by such a 
hand.⁷�⁷
 
Other technical difficulties for right-handed surgeons include 
crossing the hands and visual and motor adjustment, contributing 
to the longer time elapsed in the dissection of the Callot triangle and 
longer duration of the surgical procedure in patients with situs 
inversus.5,11 Thus, the role of the �rst auxiliary or other element in 
the retraction of the infundibulum is fundamental to facilitate the 
dissecting maneuvers of the surgeon with the right hand.2
 

Laparoscopic retrograde cholecystectomy is an alternative option 
for open cholecystectomy in difficult cases, but a high degree of 
surgeon experience is required.17 Until now there are no reports of 
conversion to open surgery in the literature. This may be related to 
the excess of precaution taken in these cases, or the tendency to 
report only the successful cases.�⁸
 
The surgeon can choose which method to use, respecting the 
principles of dissection of the Callot triangle and safety vision before 
clipping or sectioning any structure.19 Due to the possibility of 
anatomical variation associated with the condition, the option of 
performing intraoperative cholangiography may reduce 
complications.�⁰
 
Thus, laparoscopic cholecystectomy can safely be performed in 
patients with situs inversus totalis by several different methods.21 In 
the case presented, despite the technical difficulties encountered, 
adequate dissection was possible without intercurrences.
 
Finally, laparoscopic cholecystectomy is a technically difficult 
procedure in patients with situs inversus totalis, but it is not 
contraindicated for its accomplishment. Thus, adaptations of 
positioning, trocar apposition, dissection and clipping are 
important aspects for the accomplishment of the task without 
inadvertent lesions.
 
CONCLUSION
Despite  the technical  d ifficult ies  found,  laparoscopic 
cholecystectomy is reproducible and safe for patients with situs 
inversus totalis with surgical indication, being considered the gold 
s t a n d a r d  t r e a t m e n t  f o r  c a l c u l i  b i l i a r y  d i s e a s e s .
 
Several techniques and surgical adaptations have already been 
described, and it is up to the surgeon to choose the one that best �ts, 
making surgery safer.

REFERENCES
1. PAVLIDIS, Theodoros E. et al. Laparoscopic Cholecystectomy for ��

Severe Acute Cholecystitis in a Patient with Situs Inversus Totalis 
and Posterior Cystic Artery. Diagnostic And Therapeutic 
Endoscopy, [s.l.], v. 2008, p.1-3, 2008.

2. YING Liu, Lile Wu, YANHONG Chen, DONGZE Li, JUN Jiang, WU �
Zhong, YU Cao. Delayed diagnosis of abdominal pain in patient 
with situs inversus totalis in emergency department: A case 
report. Medicine (Baltimore). 2017 Dec;96(49):e9028. doi: 
10.1097/MD.0000000000009028.

 3.   ALAM, Azhar; SANTRA, Abhijit. Laparoscopic cholecystectomy 
in a case of situs inversus totalis: a review of technical challenges 
and adaptations. Annals Of Hepato-biliary-pancreatic Surgery, 
[s.l.], v. 21, n. 2, p.84-87, 2017. doi:  10.14701/ahbps.2017.21.2.84

4. ARYA, S.v. et al. Technical difficulties and its remedies in �
laparoscopic cholecystectomy in situs inversus totalis: A rare 
case report. International Journal Of Surgery Case Reports, [s.l.], 
v. 4, n. 8, p.727-730, 2013.

5. BORGAONKAR, Vijayd; KULKARNI, Vidyadharv; DESHPANDE, �
Sushils. Laparoscopic cholecystectomy and appendicectomy in 
situs inversus totalis: A case report and review of literature. 
Journal Of Minimal Access Surgery, [s.l.], v. 7, n. 4, p.242-245, 
2011.

6. PAHWA, H. S.; KUMAR, A.; SRIVASTAVA, R.. Laparoscopic �
cholecystectomy in situs inversus: points of technique. Case 
Reports, [s.l.], v. 2012, n. 051, p.1-3, 5 jun. 2012. doi: 10.1136/bcr-
2012-006170.

7. REN, Jian-jun et al. Modi�ed laparoscopic cholecystectomy �
technique for treatment of situs inversus totalis: A case report. 
Journal Of International Medical Research, [s.l.], v. 45, n. 3, 
p.1261-1267, 18 abr. 2017.

8.  ALSABEK, Mhd Belal; ARAFAT, Shawqi; ALDIRANI, Alaa. A case �
report of laparoscopic cholecystectomy in situs inversus totalis: 
Technique and anatomical variation. International Journal Of 
Surgery Case Reports, [s.l.], v. 28, p.124-126, 2016.

9. SALAMA, Ibrahim Abdelkader; ABDULLAH, Mohammed �

  X 75GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-7, ISSUE-11, NOVEMBER-2018 • PRINT ISSN No 2277 - 8160



H u s s e i n ;  H O U S E N I ,  M o h a m m e d .  L a p a r o s c o p i c 
cholecystectomy in situs inversus totalis: Feasibility and review 
of literature. International Journal Of Surgery Case Reports, [s.l.], 
v. 4, n. 8, p.711-715, 2013. doi:  10.1016/j.ijscr.2013.02.030

10. ELBESHRY, TM; GHNNAM, WM. Retrograde (fundus �rst) 
Laparoscopic Cholecystectomy in Situs Inversus Totalis. Sultan 
Qaboos University Medical Journal; 12(1):113-115, 2012.

11. REDDY, Ashwanth; PARAMASIVAM, Surendran; ALEXANDER, 
Naveen. Management of a patient with situs inversus totalis 
with acute cholecystitis and common bile duct stones: A case 
report. International Journal Of Surgery Case Reports, [s.l.], v. 5, 
n. 11, p.821-823, 2014.

12. PATLE, Nirmal M. et al. Laparoscopic Cholecystectomy In Situs 
Inversus—Our Experience of 6 Cases. Indian Journal Of Surgery, 
[s.l.], v. 72, n. 5, p.391-394, out. 2010.

13. FERNANDES, Mauro Neiva et al. Three-Port Laparoscopic 
Cholecystectomy in a Brazilian Amazon Woman with Situs 
Inversus Totalis:  Surgical Approach. Case Reports In 
Gastroenterology, [s.l.], v. 2, n. 2, p.170-174, 2008.

14. DEMIRYILMAZ, Ismail et al. Laparoscopic Cholecystectomy in 
Patients With Situs Inversus Totalis: Literature Review of Two 
Patients. Iranian Red Crescent Medical Journal, [s.l.], v. 14, n. 12, 
p.826-8, 6 dez. 2012.

15. FANSHAWE, Angela E.e.; QURASHI, Kamran. Laparoscopic 
cholecystectomy for gallstone pancreatitis in a patient with 
situs inversus totalis. Journal Of Surgical Case Reports, [s.l.], v. 
2017, n. 2, p.1-2, 1 fev. 2017.

16. ISKANDAR, Mazen e. Laparoscopic cholecystectomy for a left-
sided gallbladder. World Journal Of Gastroenterology, [s.l.], v. 
19, n. 35, p.5925-5928, 2013.

17. HAN, Hyung Joon et al. Single-incision multiport laparoscopic 
cholecystectomy for a patient with situs inversus totalis: Report 
of a case. Surgery Today, [s.l.], v. 41, n. 6, p.877-880, 28 maio 2011.

18. RAGHUVEER, MN. Laparoscopic Cholecystectomy in Situs 
Inversus Totalis. Journal Of Clinical And Diagnostic Research, 
[s.l.], v. 8, n. 7, p.3-5, 2014.

19.    ALI, M. S.; ATTASH, S. M.. Laparoscopic cholecystectomy in a 
patient with situs inversus totalis: case report with review of 
literature. Case Reports, [s.l.], v. 2013, n. 073, p.1-4, 7 out. 2013.

20. PHOTHONG, Natthawut et al. Simpli�ed technique of 
laparoscopic cholecystectomy in a patient with situs inversus: a 
case report and review of techniques. Bmc Surgery, [s.l.], v. 15, n. 
1, p.1-4, 11 mar. 2015.

 21. HIDALGO, Miguel López;  RAMPERSAD, Risshi D. Percutaneous 
Coronary Intervention in a Patient with Right-Sided Heart: 
Invert the Views?. Case Reports in Cardiology Volume 2018, 
A r t i c l e  I D  6 0 7 3 5 6 7 ,  4  p a g e s . 
https://doi.org/10.1155/2018/6073567 

24. Pinotti Henrique Walter, Domene Carlos Eduardo, Volpe Paula, 
Santo Marco Aurél io,  Onari  Pedro.  Colecistectomia 
laparoscópica: estruturação de um modelo de trabalho. Rev. 
Col. Bras. Cir.  [Internet]. 2000  Apr [cited  2018  June  13] ;  27( 2 ): 
9 4 - 9 8 .  A v a i l a b l e  f r o m : 
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S010
0 - 6 9 9 1 2 0 0 0 0 0 0 2 0 0 0 0 6 & l n g = e n .  
http://dx.doi.org/10.1590/S0100-69912000000200006.

76 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-7, ISSUE-11, NOVEMBER-2018 • PRINT ISSN No 2277 - 8160


