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Introduction 
 

ile duct injury (BDI) remains a complication of 
cholecystectomy, with an incidence of 0.1% to 
0.3% worldwide. this incidence appears to be 

unaffected by the efforts of societies around the world 
to educate surgeons on how to avoid bile duct injury. 
the incidence of bile duct injury significantly affects 
morbidity and mortality, quality of life and healthcare 
costs. the goal is to achieve a culture of safety in 
cholecystectomy. this has been described as 
achievable with a sequence of strategies. 

The aim of this work is to demonstrate that in 
the context of difficult cholecystectomy, there is an 
alteration of the anatomy of the gallbladder and biliary 
tract including the fading of the triangle of Calot 
(Vanishing Calot), and a poor correlation with 
anatomical landmarks such as the Rouviere Sulcus, 
umbilical fissure, base of segment iv, hepatic artery, 
and therefore increasing the risk of biliary tract injury. 
in an attempt to reach a 6-point safety critical view. 
Intraoperative photography has the potential to record 
CVS and increase the safety of laparoscopic 
cholecystectomy.  
The term doublet view was used when both anterior 
and posterior views of CVS were used for rating.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Three criteria for CVS were used for scoring 
photographs. A total score of 5 to 6 points was 
considered satisfactory, and a total score <5 of 6 points 
was considered unsatisfactory.  
There are centers specialized in the repair of biliary 
tract injuries, where surgeons who refer these patients 
from other hospitals describe findings similar to a 
Mirizzi síndrome (MS), however the MS develops 
when a stone becomes impacted in the neck of the 
gallbladder or in the cystic duct, causing compression 
of the common bile duct and resulting in obstruction, 
which can progress into a cholecystocholedochal 
fistula. The main characteristics of MS are jaundice 
and obstructive biochemical pattern. It has been 
reported to be detected in 0.06% to 5.7% of patients 
during cholecystectomy.  Surgeons have argued that 
MS was the cause of the patient’s BDI. However, 
review of the operative videos and interviews with the 
surgeons involved in the operation lead us to conclude 
that rather than MS, the cause is usually high-risk 
dissection with no possibility to obtain CVS. The main 
reason for this is that the inflammatory status of the 
gallbladder also involves the Calot triangle, 
obliterating it. In this situation, which we refer to as  

B

BACKGROUND. Vanishing Calot syndrome is an inflammatory status of the 
gallbladder that also involves the Calot triangle, obliterating it, there is no 
compression of the main bile duct. This entity is also referred as pseudo-
Mirizzi Syndrome (pseudo-MS). The clinical importance of pseudo-MS is 
that misidentification remains the most common mechanism involved in post-
cholecystectomy bile duct injury (BDI). Risk of misidentification increases 
when pathologic factors alter local anatomy.  
The occurrence of BDI significantly affects morbidity and mortality, quality 
of life, and healthcare costs. The goal is to achieve a universal culture of 
safety in cholecystectomy. There are anatomic landmarks that may be helpful 
to safely achieve the critical view of safety referred as B-SAFE and R4U line, 
however, these anatomical landmarks are altered in case of severe 
inflammation and may not be reliable in these cases. We present the case of a 
63-year-old male patient with acute grade II cholecystitis, pseudo-MS and 
anatomical variant of the biliary tract, successfully treated laparoscopically 
by careful dissection of the hepatocystic triangle until a critical view of safety 
is obtained even though the anatomical safety marks did not correspond to 
safe areas of dissection. However, the operating surgeon should be mindful of 
this entity during the procedure. If present, it should be taken as a red flag for 
the presence of its causes and makes for a difficult procedure with a high risk 
of BDI, and appropriate measures should be taken to complete the procedure 
safely.  
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vanishing Calot.  

It is not uncommon to find in the Juarez 
Hospital in Mexico a wide variety of patients with a 
chronic inflammatory process of the gallbladder and 
subsequent exacerbation (pseudo-MS), which could 
lead us to an inadequate dissection despite performing 
a dissection within the apparent safety area. It is 
important to emphasize that the identification of an 
adequate safety critical view and careful dissection 
will allow us to be as close to a safe cholecystectomy 
as possible.  

Recent studies indicate that even in patients 
with choledocholithiasis treated by ERCP, 
laparoscopic cholecystectomy can be safely performed 
within the first 24 hours post-ERCP. We believe that 
an adequate individualized assessment will allow 
anticipating patients with risk predictors for difficult 
cholecystectomy, and an adequate surgical treatment 
to reduce the risk of biliary tract injury. 
 

Case report 
 
 
 

 We present a case of a 63 year old male who 
comes to the hospital Juarez de Mexico with 
abdominal pain in the right hypochondrium of 5 days 
 

 
Figure 2. A tubular structure is observed above the R4U line (apparent 
safety zone). Vanishing Calot syndrome is also observed. We observed 
obliteration of the hepatocystic triangle, which causes the common bile 
duct to be located well above the R4U line. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
of evolution after the ingestion of cholecystokinin, 
treated externally with antibiotics not specified 
without improvement and adding fever of 38.5. On 
admission patient alert, conscious, mucous membranes 
moderately hydrated, cardiopulmonary thorax without 
compromise, abdomen globose at the expense of 
adipose panniculus, peristalsis present, normoactive, 
painful to deep palpation in epigastrium and right 
hypochondrium, positive murphy without data of 
peritoneal irritation. Extremities were symmetrical, 
capillary filling of 3 seconds. Total bilirubin: 1.58 
mg/dL, direct bilirubin: 0.58 mg/dL, AST: 59 mg/dL 
GGT: 105 mg/dL, leukocytes: 21.5 x10 3 neutrophils: 
92%, lymphocytes: 7.2%.  Ultrasound showed liver 
with moderate fatty infiltration. distended gallbladder 
with wall of 8 mm of dimensions 110x70x60 mm, 
with lithos in its major interior, choledochus of 5 mm, 
portal vein of 11 mm.   

The diagnosis of acute cholecystitis grade II 
was established, and it was decided to perform 
laparoscopic cholecystectomy. Treatment was started 
with antibiotics and general supportive care. 
Pneumoperitoneum induction is performed with 
Hasson technique, and a 12 mm umbilical optical 
trocar is placed, diagnostic laparoscopy is performed; 
where the biliary vesicle cannot be visualized because 
it is covered by the greater omentum (Parkland V). A 
12 mm subxiphoid trocar and a 5 mm trocar were  

 

 
Figure 3 A tubular structure is dissected, in continuity with the 
gallbladder, apparently the cystic duct. Above the safety line ( 
R4U line). 

Figure 1. The image on the left shows the R4U safety line, drawn from the Rouviere’s sulcus towards the umbilical fissure. In the 
image on the right we find the same safety line of the patient under study, on which the dissection was started in order to perform a 
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Figure 4. After careful dissection, only two structures are observed 
entering the gallbladder, the dense adhesions have been released 
until the hepatocystic triangle and part of the lower third of the 
cystic plate have been dissected. 

 
placed in the right flank. When the gallbladder is 
released, a thickened gallbladder wall with areas of 
necrosis is identified. 

Identification of anatomical marks is 
performed; Rouviere's sulcus, umbilical fissure, base 
of segment IV. 

Dissection begins above the R4U safety line 
(Figure 1), finding a tubular structure close to the 
gallbladder, which is dissected (later identified as 
common bile duct) (Figure 2, 3) dissection continues 
releasing the peritoneum of the anterior and posterior 
face of the gallbladder, until the inferior border of the 
gallbladder is identified, a tubular structure adhered to 
the inferior border of the gallbladder (common hepatic 
duct) is identified, which is freed by blunt dissection 
and a short cystic duct adhered to the common hepatic 
duct is identified (Vanishing Calot). Through careful 
dissection, judicious use of energy, it was possible to 
obtain a critical safety view (Figure 4).  

After freeing the lower third of the cystic 
plate, a subvesical bile duct coming from the common 
hepatic duct was found, which was dissected outside 
Glisson's capsule, until its insertion site near the 
vesicular fundus was identified, where it was clipped 
and cut (Figure 5). 

The gallbladder was freed from the cystic 
plate and removed through the subxiphoid trocar. A 
penrose drain was placed into the hiatus of winslow, 
and the procedure was concluded. 

The patient was followed up with a good 
clinical evolution, minimal postoperative pain and the 
penrose was withdrawn 24 hours after the surgery due 
to minimal expenditure. No fever was documented in 
his postoperative evolution and he was started on the 
oral route within 24 hours after surgery with adequate 
tolerance. He continued with intravenous antibiotic 
treatment for 2 more days and was discharged on her 
third day of hospitalization. During the outpatient 
follow-up we were able to check that there was no 
surgical site infection, wound dehiscence or incisional  

 
Figure 5. A subvesical bile duct is seen, which drains into the 
common hepatic duct. This anatomical variant is often 
underdiagnosed, yet it is the main cause of post-surgical biliary 
leakage. 

hernia. The histopathological report showed active 
chronic cholecystitis with transmural inflammation 
and abscess formation negative for malignancy. 
 

Discussion 
 
 

 Misidentification remains the most common 
mechanism involved in post-cholecystectomy bile duct 
injury (BDI). Risk of misidentification increases when 
pathologic factors alter local anatomy. The critical 
view of safety approach helps in minimizing such 
injuries, even in difficult cases. However, it might not 
be possible to achieve critical view of safety if the 
hepatocystic triangle is obliterated. An attempt to 
continue dissection in the HCT in such a situation is 
fraught with danger of biliary or vasculobiliary injury. 
Altered local anatomy might be perceived as Mirizzi 
syndrome (MS) by the operating surgeon, who then 
considers MS as the cause of BDI if that happens 
during cholecystectomy.  

Anatomical markers have been described to 
establish a safe area for dissection such as the R4U 
line, however, when intense chronic inflammation 
occurs, as in pseudo-MS syndrome, the tubular 
structures are altered and contract, leading to the fact 
that this apparently safe area could result in a greater 
lesion of the biliary tract. 

Laparoscopic cholecystectomy is currently the 
standard in the surgical treatment of acute 
cholecystitis. Patients who may have difficult 
cholecystectomy should be identified preoperatively, 
and efforts should be made to follow the 
recommendations to reduce the risk of biliary tract 
injury such as not cutting structures without having an 
adequate safety critical view, asking for help from a 
more experienced surgeon, performing intraoperative 
cholangiography in case of doubts. We believe that 
knowledge of the anatomical variants and of the 
pseudo-MS syndrome can help to reduce the risk of 
biliary tract injury. 
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Conclusion 
 
 Biliary tract injury continues to be a subject of 
interest in the world, due to the high morbidity it 
presents, as well as the risk of mortality if it is not 
treated. Efforts have been made to adopt a universal 
culture of safety in cholecystectomy, such as 
establishing anatomical marks as a safety reference, 
but there are pathologies that make these anatomical 
marks insufficient to identify a safe area of dissection, 
such as pseudo-MS syndrome. In this work we show 
that despite identifying the anatomical safety markers, 
and initiating a dissection by reaching the R4U line, 
the common bile duct was initially dissected, which 
could have culminated in a lesion of the main biliary 
tract, however careful dissection until an adequate 
safety critical view was obtained allowed the 
identification of the cystic duct, allowed the 
identification of the cystic duct, common hepatic duct, 
cystic artery and an anatomical variant which was a 
subvesical bile duct, so we recommend that you 
always make an effort to obtain a critical view of 
safety before cutting any structure and in case of not 
obtaining the CVS there are other bail out procedures. 
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