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Abstract
Mirizzi syndrome is a rare complication of gallstone 
disease, and results in partial obstruction of the common 
bile duct or a cholecystobil iary fistula. Moreover, 
congenital anatomical variants of the cystic duct are 
common, occurring in 18%-23% of cases, but Mirizzi 
syndrome underlying an anomalous cystic duct is an 
important clinical consideration. Here, we present 
an unusual case of typeⅠMirizzi syndrome with an 
uncommon anomalous cystic duct, namely, a low lateral 
insertion of the cystic duct with a common sheath of 
cystic duct and common bile duct.
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INTRODUCTION
Mirizzi described a functional hepatic syndrome in 1948, 
which consists of  obstruction of  the common hepatic 
duct secondary to compression by an impacted gallstone 
in the cystic duct or in the infundibula of  the gallbladder 
(GB) associated with an inflammatory response involving 
the cystic duct and the common bile duct (CBD), 
surrounding inflammation, recurrent cholangitis, and 
spasm of  the circular muscular sphincter in the hepatic 
duct[1]. Mirizzi syndrome (MS) indicates a narrowing of  

the common bile duct by a gallstone impacted in the 
cystic duct or a cholecystobiliary fistula. Many cases have 
so far been reported, and various operations have been 
suggested depending on the types of  MS. Laparoscopic 
cholecystectomy has become the standard operation for 
gallstones, and many authors have adopted this operation 
for typeⅠMS. However, high rates of  conversion and 
bile duct injury indicate that this is not a safe treatment 
modality for MS, especially when combined with a cystic 
duct anomaly[2-5]. In this report, we present a case of  type 
ⅠMirizzi syndrome, complicated by a rare anomalous 
cystic duct, which was operated with an open procedure.

CASE REPORT
A 34-year-old Korean female presented at our hospital 
complaining of  abdominal pain of  2-d duration. The 
finding of  her physical examination was not remarkable 
except for tenderness at the right upper abdominal 
quadrant with a positive Murphy sign. Furthermore, her 
laboratory findings were not remarkable except for an 
abnormal liver function: 2.1/1.6 mg/dL bilirubin (total/
direct), 126 IU/L alkaline phosphatase, 310 IU/L aspartate 
aminotransferase, 625 IU/L alanine aminotransferase, 
and 114 IU/L gamma g lutamyl  t ranspept idase. 
Ultrasonography (US) revealed multiple gallstones with 
GB wall thickening and a suspicious 1 cm-sized distal 
CBD stone. The same findings were also noted on 
endoscopic ultrasonography (EUS). Endoscopic retrograde 
cholangiopancreatography (ERCP) was conducted for 
a closer examination and removal of  the CBD stone. 
However, ERCP showed that the 1 cm-sized gallstone was 
impacted in an anomalous cystic duct joined with the distal 
CBD. In addition, a gallstone compressed the CBD at the 
level of  union between the pancreatic and biliary ducts 
(Figure 1). Mirizzi syndrome with low medial insertion 
of  the cystic duct was preoperatively diagnosed, and 
endoscopic nasobiliary drainage (ENBD) tube was placed 
to decompress the biliary obstruction after endoscopic 
sphincterotomy.

During laparotomy via a right subcostal incision, the 
GB was found to be shrunken, thickened, and inflamed. 
The long and dilated cystic duct seen on ERCP was not 
identified in the operative field, and the GB was strongly 
attached to the CBD because of  chronic inflammation 
and also possible anomalous union to the CBD (i.e., 
possibly due to a common sheath cystic duct and CBD). 
After subtotal cholecystectomy, the remnant of  cystic duct 
was thickened and dilated to about 1.5 cm in diameter. 
Intraoperative choledochoscopy was performed via the 
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remnant of  cystic duct and the impacted cystic duct stone 
was visualized. However, lithotripsy with choledochoscopy 
failed at this time. Another attempt was made to remove 
the cystic duct stone after duodenum mobilization 
through the remnant of  cystic duct using a stone forceps 
made. Moreover, during this procedure, the pancreas and 
intrapancreatic portion of  the cystic duct were torn, and 
the impacted cholesterol stone escaped retroperitoneally 
from the lacerated intrapancreatic cystic duct and pancreas 
(Figure 2A). After ligation of  the stump of  remaining 
cystic duct and primary repair of  the torn cystic duct 
and pancreas (Figure 2B), intraoperative cholangiography 
via an ENBD tube showed neither leakage nor residual 
stone. A closed suction type drain was placed in the liver 
bed and retroduodenal space, and the abdominal wall was 
then closed. Because the ENBD catheter and endoscopic 
sphincterotomy were preoperatively performed, they 
could have played a role in biliary drainage in place of  

choledochotomy and T-tube insertion. The postoperative 
course was uneventful, except for minimal drainage 
from the closed suction drain and minor leakage from 
the repaired cystic duct, which was visible on the 7th 
postoperative day on ENBD cholangiography (Figure 3A). 
After conservative management, no visible leakage was 
observed from the repaired cystic duct on follow-up 
ENBD cholangiography on the 21st postoperative day 
(Figure 3B). After removal of  the ENBD catheter, the 
patient was discharged on the postoperative 23rd d, and 
has now been doing well for over 3-years.

DISCUSSION
Congenital anatomical variants of  the cystic duct are 
common, occurring in 18%-23% of  cases. Among those 
cases, the cystic duct inserts into the middle third of  the 
extrahepatic bile duct in 75% of  cases and into the distal 
third in 10% of  cases. Five types of  cystic duct anomaly 
have been described: a long cystic duct with low fusion 
with the CHD, abnormally high fusion between a cystic 
duct and the CHD, accessory hepatic duct, cystic duct 
entering the right hepatic duct, and cholecystohepatic 
duct[6-8]. In particular, low medial insertion of  the cystic 
duct deserves special attention, because this anatomical 
variant may lead to misdiagnosis by imaging studies, 
thus adversely affecting therapeutic intervention. In 
addition, anomalous cystic duct may also be a problem at 
cholecystectomy[9]. In the presently described case, ERCP 
demonstrated that the biliary obstruction was caused by a 
cystic duct gallstone in a low medially inserting cystic duct 
which joined the distal CBD near the ampulla of  Vater, 
but not by a distal CBD stone as indicated by US and EUS.

Zhou[10] reported that 65 (5.9%) among 1100 cases 
had an abnormal cystic duct and common bile duct 

Figure 1  ENBD cholangiogram after endoscopic retrograde cholangiography 
showing a 1 cm-sized gall stone impacted in a cystic duct joining the extreme 
lower CBD portion and other stones in gall bladder. Mild CBD dilation was noted 
due to the presence of a cystic duct stone.
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Figure 3  Follow-up ENBD 
cholangiogram showing 
minor leakage from the 
repaired cystic duct on the 
7th postoperative day (A), 
but no visible leakage on 
the 21st postoperative day 
(B).
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Figure 2  Torn pancreas and 
intrapancreatic portion of 
the cystic duct (A) and their 
primary repair (B) during 
lithotripsy of the impacted 
stone.
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confluence, as determined by ERCP, and he divided cystic 
duct anomalies into three types, and the very low-sited 
confluence was found in 9 (13.8%) cases among anomalous 
cystic ducts. Another study of  50 patients reported a single 
case (2%) of  intrapancreatic confluence[11].

MS is a rare disease entity that accounts for about 
0.1%-2.5% of  all operations performed for gall bladder 
stones[12,13]. In 1982, McSherry et al[14] classified MS into 
two types, based on ERCP findings. TypeⅠinvolves 
external compression of  the common hepatic duct by a 
large stone impacted in the cystic duct, or the Hartmann's 
pouch, without any lesion in the gall bladder or common 
hepatic duct wall. In type Ⅱ, a cholecystocholedochal 
fistula is present, which is caused by a calculus that has 
eroded partly or completely into the common duct. In 
1989, Csendes et al[12] classified MS into four types, and 
their classification categorized cholecystocholedochal 
fistula further depending on its extent of  destruction. The 
McSherry classification or the Csendes classification has 
usually been used by clinicians, because these classifications 
more usefully guide surgical management.

MS has been highlighted because of  its high incidence 
of  iatrogenic biliary injuries and its demand for complex 
surgical procedures. Preoperative diagnosis of  MS is 
difficult. However, it is important to prevent unexpected 
intraoperative morbidities, such as bile duct injury.

In the present case, a cystic duct stone was misdiagnosed 
as a CBD stone by US and EUS. However, in order to 
evaluate and remove the stone, ERCP was carried out and 
finally, a cystic duct stone with MS type Ⅰcombined with 
a low lying anomalous cystic duct was diagnosed before 
surgery. Most MS cases have CBD obstruction symptoms 
such as jaundice (76.5%), which induce surgeons to attend 
to CBD problems[2]. However, cases not associated with 
CBD obstruction symptoms may be diagnosed as GB 
stone requiring only laparoscopic cholecystectomy. In 
a series reported by Tan et al[5], bile duct injuries were 
observed in 4 (16.7%) of  24 operatively treated patients, 
and all the 4 injuries occurred in patients without a 
preoperative diagnosis.

Surgical treatment of  MS depends on its type. Although 
laparoscopic cholecystectomy has almost completely 
replaced open cholecystectomy for the treatment of  
symptomatic gallstone disease, laparoscopic cholecystectomy 
is relatively hazardous in patients with MS, because safe 
dissection of  Calot's triangle is difficult due to severe local 
inflammations and adhesions[4]. Al-Akeely et al[2] reported 
that 2 of  6 typeⅠMS patients successfully underwent 
laparoscopic partial cholecystectomy with an endo-GIA 
stapler. However, the procedure was converted to an 
open procedure in the remaining 4 patients. Schafer et al[4] 

reported that conversion to an open approach was needed 
in 24 of  34 patients (74%) with typeⅠMS and in all 5 
patients with type Ⅱ MS.

In the present case, open cholecystectomy was 
performed for MS combined with a cystic duct anomaly. 
However, bile duct injury occurred during removal of  
the impacted cystic duct stone. Thus, we would like to 
advise that, if  MS combined with a cystic duct anomaly is 
diagnosed before surgery, the operator should not hesitate 
to perform open surgery and dissect carefully, while 
considering anatomical deformities associated with chronic 
inflammation. Moreover, intraoperative cholangiography 
should be performed to minimize the risk of  biliary injury.
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