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Case report 
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A B S T R A C T   

Introduction and importance: Although endoscopic techniques in situs inversus totalis (SIT) have been reported, 
endoscopic retrograde cholangiopancreatography (ERCP) in patients with situs inversus totalis (SIT) remains 
difficult to every hepatobiliary surgeon. To investigate the differences of each position, ERCP was used to 
perform through two different body positions. 
Case presentation: Herein we report a 63-year-old woman presented with epigastric pain for 2 months and 
jaundice for 7 days and a 51-year-old man with presented jaundice for 7 days. Preoperative examination revealed 
situs inversus totalis and gallbladder carcinoma with diffuse dilatation of the biliary tree. ERCP was used to 
perform by using two different body positions. In addition, the ERCP combined with percutaneous transhepatic 
cholangial drainage (PTCD) was performed in the second patient. 
Clinical discussion: The different endoscopic approaches are used in different positions, the endoscopist should be 
familiar with mirror symmetrical anatomy. We argue that the prone position has a higher surgical success rate 
and ERCP combined with PTCD will be easier in SIT patients. 
Conclusion: ERCP in SIT patients is generally safe and it will be easier by combining with PTCD.   

1. Introduction 

Situs inversus is a very rare congenital malformation in which the 
anatomy of the left and right sides is reversed, like in a mirror image 
from their normal positions. The incidence of this generally autosomal 
congenital recessive genetic condition is approximately 1 in 6000 to 1 in 
80,000 [1]. Although the patients have mirrored internal organs, there is 
no affect in their daily life with completely normal viscera function. 
When they have medical symptoms, it will bring great difficulties to 
clinical diagnosis and therapy, especially endoscopic treatment [2]. 

Herein, we report two cases of situs inversus totalis (SIT) who un-
derwent ERCP for the gallbladder carcinoma by using two different 
positions and compare the merits and demerits of each position. The 
study was approved by the patients. This work has been reported in line 
with the SCARE criteria [3]. 

2. Case reports 

2.1. Case 1 

A 63-year-old woman presented to our hospital in 2019 with a dull 
pain in the upper abdomen for 2 months and jaundice for 7 days. Lab-
oratory studies showed that the alanine transaminase was 392 U/L, the 
aspartate transaminase was 263 U/L, total bilirubin was 11.16 mg/dL 
and direct bilirubin was 6.00 mg/dL. The alkaline phosphatase level was 
1049 IU/L and gammaglutamyl transpeptidase was 1152 U/dL. The 
carcinoembryonic antigen was 14.01 μg/L. All other laboratory pa-
rameters (e.g., Carbohydrate antigen 19-9) were in the normal range. A 
chest X-ray (Fig. 1) confirmed dextrocardia. Computed tomography (CT) 
demonstrated gallbladder carcinoma and total SIT in the abdomen 
(Fig. 2A). The diffuse dilatation of biliary tree and multiple intrahepatic 
metastases were also found on CT (Fig. 2B). 

After full preoperative preparation, ERCP was performed with a side- 
viewing endoscope (Olympus TJF-260). The patient was in a left prone 
position, which is a common position for ERCP with the endoscopist 
standing at the side of patient right hand. The endoscope is easy to loop 
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in the fundus of the stomach after entering the gastric cavity (Fig. 3A), so 
the endoscopic approach was contrary to the normal. Then the endo-
scope was rotated 180◦ clockwise to the lower right along the lining of 
the stomach until keeping the pylorus in setting-sun position (Fig. 3B). 
The endoscope was turned by moving the hand counterclockwise and 
rotating the up-down button clockwise with turning the endoscope tip 
down before the duodenal papilla was seen. Putting the duodenal papilla 
in the front by rotating the right-left button of the endoscope to the left 
and straightening the endoscope, then used the cutting knife with pre-
loaded guide wire to try intubation toward the direction of 1 o'clock of 
the opening of the papilla (Fig. 3C). Cholangiography showed that the 
biliary ducts had diffuse dilatation (Fig. 3D). After a standard sphinc-
terotomy (Fig. 3E), an expandable metallic biliary endoprothesis 
(EMBE) was placed (Fig. 3F), at the same time X-ray revealed there was 
no looped endoscope shaft (Fig. 3G). A postoperative abdomen X-ray 
showed that the metal stent was fixed in place (Fig. 3H). The trick to 
success depended on keeping remember that the anatomy of SIT was 
mirrored from left to right, not from up to down. Therefore, when the 
endoscopist performed endoscope up and down operations, which was 
the same as their usual operating habits in a normal person, and when 
performed endoscope left and right operations, which was opposite to 
their usual operating habits in a normal person. 

2.2. Case 2 

A 51-year-old male was admitted to the local hospital because of 

jaundice for 7 days. He was diagnosed as gallbladder carcinoma with SIT 
and underwent expectant treatment. He visited our hospital due to 
surgical treatment. Laboratory examination showed that the aspartate 
transaminase was 70 U/L, total bilirubin was 15.60 mg/dL and direct 
bilirubin was 9.25 mg/dL. The alkaline phosphatase level was 342 IU/L 
and γ-glutamyltransferase level was 2624 U/dL. The Carbohydrate an-
tigen 19-9 was 58.41 U/mL. Chest X-ray (Fig. 4) demonstrated SIT. 
Computed tomography (CT) and magnetic resonance cholangiopancrea- 
tography (MRCP) revealed gallbladder carcinoma had invaded the bile 
ducts on both sides and diffuse dilatation of biliary tree (Figs. 5 and 6). 

In order to relieve jaundice, the patient underwent percutaneous 
transhepatic cholangial drainage (PTCD) first. Three days later, ERCP 
was performed in a supine position because the patient wanted to have 
stomach examination at the same time with the endoscopist standing at 
the side of patient left hand. The endoscope was rotated 180◦ counter-
clockwise passing through the stomach and duodenum just as normal 
people in the left prone position due to the mirror anatomy, therefore we 
could easily see the duodenal papilla. After repeatedly failed intubation 
toward the direction of 11 o'clock of the opening of the papilla, injecting 
the contrast medium in PTCD showed the bile duct (Fig. 7A). The 
duodenal papilla was punctured by a guide wire through PTCD tube 
(Fig. 7B) and docked with a cutting knife under endoscope (Fig. 7C). 
When the guide wire inside the cutting knife was passed up into the bile 
duct (Fig. 7D), an expandable metallic biliary endoprothesis (EMBE) was 
placed (Fig. 7E). An intraoperative X-ray showed that the metal stent 
was fixed in place (Fig. 7F). 

Postoperative laboratory results showed that their serum total bili-
rubin and direct bilirubin levels were within the normal ranges, post-
operative complications such as pancreatitis and cholangitis did not 
occur. They were discharged in good condition. Both patients were 
unable to undergo radical surgery because of the female patient whose 
TNM was T3NxM0 had multiple liver metastases and the male patient 
whose TNM was also T3NxM0 had invaded both left and right intra-
hepatic bile ducts. Unfortunately, the female patient died 6 months after 
biliary drainage with refusing chemotherapy, and the male patient died 
after 11 months with multiple chemotherapy. But the life quality of both 
patients had improved during this time. 

3. Discussion 

ERCP has been widely used in the minimally invasive diagnosis and 
treatment of various biliary and pancreatic diseases due to its advan-
tages of less trauma and quick postoperative recovery. However, 
congenital anatomical abnormalities change the normal way of inserting 
the endoscope and increase the difficulty of selective biliopancreatic 
duct intubation, which makes ERCP more challenging. When a common 
bile duct cannot be selectively cannulated in patients with malignant 
obstructive jaundice, the PTCD-assisted over-the-wire cannulation 

Fig. 1. Chest X-ray revealed dextrocardia.  

Fig. 2. A CT revealed gallbladder carcinoma and total SIT in the abdomen. B CT revealed diffuse dilatation of biliary tree and multiple intrahepatic metastases.  
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method may be available [4]. 
Situs inversus viscerum (SIV) is a congenital anatomical abnormal-

ity, which may be related to chromosomal structural aberration, chro-
mosomal number change, rotation disorder during fetal development 
and family inheritance [5]. According to the organs involved, it includes 
situs inversus partialis (SIP) and situs inversus totalis (SIT), the latter is 
more common in clinical practice. ERCP is generally performed in a left 
prone position with patients of normal anatomical structure. To date, 
the majority of SIT patients treated with ERCP used in the prone position 
and the left lateral position [6–9]. The supine position and the right 
lateral position were also sporadically reported [10,11]. In 1988, suc-
cessful ERCP in patients with SIT was reported by using a prone position 
and Nordback et al. [12] found that the common bile duct was selec-
tively cannulated toward the direction of 1 o'clock. Since then, some 

authors have reported SIT cases treated with ERCP in other positions. 
Chowdhury et al. [13] reported a case in which patient was placed in the 
left lateral position with the endoscopist standing the left side of the 
table in 1997. The duodenal papilla was put in the front by rotating a 90◦

twist to the left and straightening the endoscope. Subsequently, the 
intubation of selectively common bile duct was performed successfully. 
Case with the endoscopist at the right side of the table was also reported 
by using a prone position. Fiocca et al. [14] reported that the endoscope 
was rotated 180◦ clockwise in the stomach and the duodenum. A similar 
case was turning the endoscope 180◦ clockwise in the stomach and using 
a rotating sphincterotome for intubation [15]. However, these cases 
were performed in a usual environment such as the position of the pa-
tient, the endoscopist and the endoscopic machine. It is difficult to 
adjust and fix the position of the duodenal papilla, the intubation and 
cholangiography are not easy to succeed. Therefore, a skilled endo-
scopist with extensive experience is extremely important. Hu Y et al. [2] 
reported a case in which the patient was initially in a supine position 
with the endoscopist standing at the left side of the patient who faced to 
the left, then the patient was adjusted to a right prone position due to 

Fig. 3. A Entered the gastric cavity. B Rotated the endoscope 180◦ clockwise in the stomach. 
C Intubated the papilla at 1 o'clock. D Showed that the biliary ducts by Cholangiography. 
E Maked an endoscopic papillotomy toward the direction of 1 o'clock. F Released the EMBE under endoscope. G Released the EMBE under X-ray. H Reviewed the 
EMBE was fixed in place. 

Fig. 4. Chest X-ray demonstrated SIT.  

Fig. 5. CT revealed diffuse dilatation of biliary tree.  
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great difficulty in intubation. The method is exactly that Fernández et al. 
[11] reported a “mirror image” technique, but which is inconvenient 
shortening the endoscope by rotating counterclockwise, so the endo-
scopist required to operate the endoscope with the right hand. In addi-
tion, the position of the patient, endoscopist and the endoscopic 
machine must be changed. However, in some situations, a supine posi-
tion is advocated, such patients with extreme obesity, gross ascites and 
advanced pregnancy are often difficult to adopt the prone position. 

Ferreira et al. [16] compared the outcomes between the supine position 
with the prone position, there were no differences between the 2 groups 
with respect to procedural time, the overall rates of success, complica-
tions or adverse cardiovascular events, but the degree of operation dif-
ficulty was significantly higher in the supine group. Mashiana et al. [17] 
reported their experience that the prone position has a higher surgical 
success rate with a slightly lower mean duration than the supine posi-
tion, but the prone group has a higher number of adverse events of 
cardiopulmonary. The main difficulty is selective bile duct cannulation 
for therapeutic interventions in SIT patients. The European Society of 
Gastrointestinal Endoscopy (ESGE) published the clinical guidelines that 
percutaneous-guided approach can be used to achieve biliary pathway 
and anterograde guidewire insertion by ERCP when selective bile duct 
cannulation is unsuccessful [18]. To date, the percutaneous- 
transhepatic-endoscopic rendezvous procedure (PTE-RV) has been 
introduced more than 20 years, which combines percutaneous trans-
hepatic cholangiography (PTC) with the endoscopic technique. Boke-
meyer A [19] demonstrated that PTE-RV offer a high technical success 
rate (80%) in patients with a previously failed endoscopic retrograde 
cholangiography. At present, PTE-RV remains rescue approaches for 
biliary interventions. 

In summary, keeping remember that the anatomy of SIT is mirrored 
from left to right, not from top to bottom. The endoscopist should be 
familiar with mirror symmetrical anatomy. The positions of ERCP are 
not standardized, but an appropriate position can be selected according 
to the patient's condition and practice of endoscopists. In addition, it is 
best to be operated by experienced endoscopists to ensure the success 
rate of operation and reduce the incidence of complications. 

We report two cases in which a skilled endoscopist used two different 
positions. ERCP in SIT patients is generally safe and it will be easier in 
SIT patients with PTCD-guided rendezvous. 

Fig. 6. MRCP revealed gallbladder carcinoma.  

Fig. 7. A Showed the bile duct by injecting the contrast medium in PTCD. B Punctured the duodenal papilla by a guide wire through PTCD. C Docked the guide wire 
with a cutting knife under endoscope. 
D Passed up the guide wire inside the cutting knife into the bile duct. E Released the EMBE under X-ray. F Reviewed the EMBE was fixed in place. 
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