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Introduction

Mirizzi’s syndrome, known as extrinsic bile compression 
syndrome (EBCS), is a rare complication of gallstones, 
which was first described by Pablo Luis Mirizzi in 1948. 
Type V EBCS, in which the condition is complicated by 
cholecystoenteric fistula, exhibits both high mortality and 
morbidity (1,2).

Cases diagnosed with certainty before surgical 
exploration range from 8% to 63.4% (3). Earlier diagnosis 
of Type V MS can help the surgeon to plan more adequately 
before surgery. Our case demonstrates that air in the biliary 
duct is a sign of Type V EBCS. In conclusion, this case is 
instructive in diagnosis of the condition prior to surgery.

We present the following case in accordance with the 
CARE Guidelines. please refer to the article “Jun-Wei 
Zhang, Feng Tian, Bing-Qi Li, Yi-Zhi Wang, Jun-Chao 
Guo. Air in the biliary duct as an indicator of Type V 
Mirizzi syndrome: a case report”. 

Case presentation

A 48-year-old Chinese male presented himself to our clinic, 
complaining of anorexia with weight loss and jaundice. 
He had no medical history of disease, and no inherited 
diseases. Blood tests done in the outpatient clinic on 2018-
09-18 showed alanine aminotransferase (ALT) 111 U/L 
(normal 9–50 U/L), galactosyl glucosyltransferase (GGT) 
787 U/L (normal 10–60 U/L), alkaline phosphatase (ALP) 
547 U/L (normal 45–125 U/L), total bilirubin (TB)  
29.9 μmol/L (normal 5.1–22.2 μmol/L), direct bilirubin 
(DB) levels 21.7 μmol/L (normal less than 6.8 μmol/dL) 
(Table 1). Ultrasound of the abdomen showed intrahepatic 
bile duct dilatation and a large gallstone about 4.4×1.8 cm2  
in size located in the neck of gallbladder. MRI and MRCP 
indicated intrahepatic duct dilatation and low signal 
intensity in the gallbladder (Figure 1).

The patient was admitted to the hospital and blood tests 
were performed on 2018-11-08. They showed his ALT  
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65 U/L (normal 9–50 U/L), GGT 773 U/L (normal  
10–60 U/L), ALP 547 U/L (normal 45–125 U/L), TB 
levels 14.7 μmol/L (normal 5.1–22.2 μmol/L), DB levels  
10.2 μmol/L (normal less than 6.8 μmol/dL) (Table 1). 
Computed tomography of the abdomen showed a large 
calculus at Hartmann’s pouch had obstructed the common 
bile duct (CBD), as well as the presence of air in the 
biliary duct. (Figures 2,3). We did not perform endoscopic 
retrograde cholangiopancreatography before surgery, 
because the patient no longer exhibited frank jaundice.

As for the diagnosis, gallstones were definitely the first 
consideration. And the patient had increased DB, which 
led us to the diagnosis of bile duct stones. However, 
cholecystolithiasis with bile duct stone could not explain 
air in the bile duct or the decreased TB (from 29.9 to  
14.7 μmol/L) before surgery, making presurgical diagnosis 
difficult. Finally, the patient agreed to the surgery, and 

Table 1 The blood test of the patient

2018-09-18 2018-11-08

ALT (9–50 U/L) 111 65

GGT (10–60 U/L) 787 773

ALP (45–125 U/L ) 547 547

TB (5.1–22.2 μmol/L) 29.9 14.7

DB ( <6.8 μmol/dL) 21.7 10.2

ALT, alanine aminotransferase; GGT, galactosyl glucosyltransferase; ALP, alkaline phosphatase; TB, total bilirubin; DB, direct bilirubin.

Figure 1 MRI: multiple filling defects in the gallbladder, the size 
of the area is about 3.0 cm × 2.5 cm. The common bile duct also 
exhibits filling defects and intrahepatic bile duct dilatation.

Figure 2 CT: the gallbladder area has a round shape with a 
slightly lower density. The gallbladder is poorly filled, the wall is 
thickened, and the normal structure of the cystic duct is unclear.

Figure 3 Spiral CT with evidence of pneumobilia.
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consented to changes in the operative procedures as 
necessary.

Definitive diagnosis of two internal fistulas was made 
intraoperatively. First, we planned to do a laparoscopic 
cholecystectomy. However, during laparoscopic exploration, 
adhesions were found between the gallbladder and the 
duodenum. We then opted for open cholecystectomy. 
We incised rectus abdominis in the right upper quadrant, 
and found the gallbladder neck, CBD and hepatic duct 
tightly adhered and difficult to separate. The gallbladder 
was filled with calculi and a small amount of bile. The 
largest stone was about 4 cm in diameter. The base of the 
gallbladder had formed a fistula with the duodenum, and 
the gallbladder neck, packed with calculi, had penetrated 
the common hepatic duct, which is consistent with Mirizzi 
syndrome. The final intervention was cholecystectomy, 
cholecystocolic fistula excision and side-to-side Roux-en-Y 
choledochojejunostomy. The postoperative pathology was 
gallbladder adenomyomatosis and the postoperative course 
was uneventful. The patient was discharged a week after the 
operation. The patient’s historical and current information 
can be seen in the timeline image (Figure 4).

Discussion

Mirizzi syndrome, also known as EBCS, is a rare 
complication in which the CBD is  obstructed by 
compression caused by the impaction of one or more 
gallstones in the cystic duct. In 2007, Beltran et al. added 
a Type V EBCS to the original four classifications, 
which validated the relationship of Mirizzi Syndrome to 
cholecystoenteric fistula (1). 

Because Type V EBCS is a novel classification, there 
are only few case reports detailing it (4,5). To the best of 
our knowledge, ours shows that air in the biliary duct may 
be a sign of Type V EBCS. The fistula present between 
the gallbladder and the duodenum allows air to infiltrate 
the bile duct and bile to drain into the duodenum, which 
explains the patient’s decreased bilirubin levels and why 

some patients do not exhibit jaundice.
A search of the PubMed, Embase and Web of Science 

databases for the terms “aerobilia” and “Mirrizi syndrome” 
revealed two cases of Type V EBCS with aerobilia (5,6) 
caused by fistula or infection, the former corresponding to 
Type V EBCS (7,8).

Mirizzi syndrome is a dangerous anatomical transformation, 
representing a particular challenge for the biliary surgeon, 
and bears significant potential for morbidity and biliary injury. 
Preoperative recognition of this condition is important for 
avoidance of inadvertent ligation or severance of the bile 
duct. Surgical treatment should be planned after a careful 
assessment of the local situation and anatomy. Our case 
is instructive for surgeons in diagnosis of Type V Mirizzi 
syndrome prior to surgery, providing an avenue for more 
effective planning. However, our case has limitations, 
because air in the bile duct can be seen in other conditions, 
such as the uncomplicated biliary fistula, and Type V 
Mirizzi needs to be diagnosed by enhanced CT, MRCP and 
ultrasound combined intraoperative exploration.

Conclusions

Mirizzi syndrome is difficult to diagnose and treat. Air in 
the biliary duct as an indicator of this condition can assist in 
presurgical diagnosis. Cholecystectomy, fistula excision, and 
biliary-enteric anastomosis with Roux-en-Y loop appear to 
be the most appropriate surgical interventions for Type V.
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Figure 4 Timeline of the patient’s condition.
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