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Abstract
Chronic complications of symptomatic gallstone dis-
ease, such as Mirizzi syndrome, are rare in Western 
developed countries with an incidence of less than 1% 
a year. The importance and implications of this condi-
tion are related to their associated and potentially seri-
ous surgical complications such as bile duct injury, and 
to its modern management when encountered during 
laparoscopic cholecystectomy. The pathophysiological 
process leading to the subtypes of Mirizzi syndrome 
has been explained by means of a pressure ulcer 
caused by an impacted gallstone at the gallbladder 
infundibulum, leading to an inflammatory response 
causing first external obstruction of the bile duct, and 
eventually eroding into the bile duct and evolving to a 
cholecystocholedochal or cholecystohepatic fistula. This 
article reviews the life of Pablo Luis Mirizzi, describes 
the earlier and later descriptions of Mirizzi syndrome, 
discusses the pathophysiological process leading to the 
development of these uncommon fistulas, reviews the 
current diagnostic modalities and surgical approaches 
and finally proposes a simplified classification for Mirizzi 
syndrome intended to standardize the reports on this 
condition and to eventually develop a consensual surgi-
cal approach to this unexpected and seriously danger-
ous condition.
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INTRODUCTION
Chronic complications of  symptomatic gallstone dis-
ease, such as Mirizzi syndrome, are rare in Western de-
veloped countries with an incidence of  less than 1% a 
year[1]. These currently bizarre complications, are being 
encountered in 1% to 2% of  patients with symptomatic 
cholelithiasis according to some recent series[1,2]. How-
ever, in underdeveloped countries; particularly in Latin-
America, Mirizzi syndrome is a more common condition 
with a reported incidence ranging from 4.7% to 5.7%[3,4]. 
The importance and implications of  this condition are 
related to their associated, and potentially serious, surgical 
complications such as bile duct injury, and to its modern 
management when encountered during laparoscopic cho-
lecystectomy[5,6]. The pathophysiological process leading 
to the subtypes or stages of  Mirizzi syndrome, has been 
explained as an inflammatory phenomenon secondary 
to a pressure ulcer caused by an impacted gallstone at 
the gallbladder infundibulum. The impacted gallstone 
together with the inflammatory response, causes first ex-
ternal obstruction of  the bile duct, and eventually erodes 
into the bile duct evolving into a cholecystocholedochal 
or cholecystohepatic fistula with different degrees of  
communication between the gallbladder and bile duct[4,7,8]. 
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Based on this knowledge, and after an extensive experi-
ence treating this uncommon condition, a new concept 
regarding Mirizzi syndrome and gallstone ileus have been 
developed relating both conditions and modifying the 
classic Csendes classification[4,7,8]. 

WHO WAS PABLO LUIS MIRIZZI?
Pablo Luis Mirizzi was a surgeon from Argentina, born 
in the city of  Cordoba on January 25, 1893 and de-
ceased in the same city on August 28, 1964 (Figure 1). 
Mirizzi, graduated from the Medical Sciences School 
at the National University of  Cordoba in 1915; and in 
1916 at 23 years of  age defended his “Tesis Doctoral” 
entitled “Anemia Esplénica Cirrógena”. Mirizzi was a 
brilliant young doctor studying under the most promi-
nent Argentinean surgeons of  their time. At the age of  
25 years; in 1918, he was appointed Assistant Professor 
of  Surgery at the same university where he had stud-
ied. During the next few years, Mirizzi traveled abroad 
and visited the most important and renowned surgical 
centers of  his time in the United States of  America and 
Europe. After he returned to Argentina, he developed 
his professional, scientific and academic career and in 
1926 he became Full Professor of  Surgery[9,10]. On June 
18, 1931 Mirizzi performed the first operative cholan-
giography which is considered his main contribution to 
modern biliary surgery[9-11]. The first description made 
by Mirizzi compatible with the syndrome that bears 
his name, was published in 1940 in an article dealing 
with a “physiologic sphincter of  the hepatic duct”[12];  
The most known and cited description of  his syndrome 
was published in 1948 postulating the functional spasm 
of  the “common hepatic duct sphincter”, which he be-
lieved existed within the common hepatic duct, as the 
cause of  the obstructive jaundice in patients with chronic 
or acute gallstone disease[13]. The syndrome that Mirizzi 
described, consisted of  an uncommon and benign cause 
of  obstructive jaundice, caused by a gallstone impacted 
at the Hartmann’s pouch, gallbladder infundibulum or 
the cystic duct and its associated inflammatory process, 
thereby causing obstruction of  the common hepatic 
duct[9,10,12,13]. Mirizzi, believed that the obstruction of  the 
common hepatic duct was rather functional, and that the 
mechanical obstruction of  the gallbladder infundibulum 
and consequent inflammatory process predisposed to 
the contraction of  a “muscular sphincter” located in the 
common hepatic duct[9,10,12-14]. However, current knowl-
edge has dismissed the presence of  any sphincter, or even 
smooth muscle, in the common hepatic duct[10,14,15]. Pablo 
Luis Mirizzi was recognized during his lifetime as a great 
surgeon, a great teacher, and a great humanitarian physi-
cian. In 1955 he was named Honorary Professor of  the 
National University of  Cordoba, and in 1956, the “Socie-
dad Argentina de Cirugía” honored him the title “Ciru-
jano Maestro”. Afterwards, numerous surgical academies 
and societies around the world awarded him honorary 
memberships as well as many other honors. In 1957, the 
Assembly of  the International Society of  Surgery named 

Professor Mirizzi as President of  the International Surgi-
cal Congress that was to be celebrated in Munich in 1959; 
this was the first time that a Latin-American surgeon had 
received such a high honor. Pablo Luis Mirizzi died in 
his city, Cordoba, on August 28, 1964. Besides his great 
contributions to surgery, he left his art collection to the 
“Museo Provincial de Bellas Artes Emilio Caraffa”, do-
nated his medical library to the Medical Sciences School 
of  the National University of  Cordoba, and established a 
biennial traveling surgical scholarship in biliary surgery to 
be awarded to distinguished young surgeons from Cor-
doba, Argentina[9,10]. 

EARLY AND LATEST DESCRIPTIONS OF 
THE “MIRIZZI SYNDROME”
The most common complications of  chronic gallstone 
disease are acute cholecystitis, acute pancreatitis and acute 
cholangitis[1]. Other benign complications are unusual 
and include Mirizzi syndrome and gallstone ileus among 
others[1,8]. The bizarre complications of  gallstone disease 
described in the surgical literature of  the late XIX century 
and early XX century are seldom found today due to the 
widespread use and availability of  ultrasonography, which 
have led to early diagnosis and early treatment for patients 
with gallstone disease, consequently avoiding the develop-
ment of  those late complications[4,8]. Professor Mirizzi, 
however, was not the first to describe the characteristics 
of  benign obstruction of  the bile duct with resultant 
jaundice. Partial duct obstruction secondary to an im-
pacted gallstone and its associated inflammatory process 
was first described by Kehr[16] in 1905 and by Ruge[17] in 
1908. Mirizzi[12] reported his syndrome for the first time 
in 1940, and in 1941 Levrat et al[18] reported other cases. 
Finally the famous article that established the eponym of  
Mirizzi[13] for this condition was published in 1948. At the 
same time, other authors began to report other forms of  
complications related to long-standing gallstone disease, 
and in 1942, Puestow[19] reported the first fistula between 
the gallbladder and the choledochus in a series of  16 
patients with “spontaneous internal biliary fistulas”, he 
described fistulas between the gallbladder and other ab-
dominal and thoracic organs such as stomach, duodenum, 
colon and bronchus.

Figure 1  Professor Pablo Luis 
Mirizzi (1893-1964).
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Another important and overlooked article was pub-
lished in 1950 by Behrend et al[20], in this publication 
they described 3 patients with cholecystobiliary fistulas; 
the first patient had a gallstone eroding through a much 
dilated cystic duct (Figure 2). The second patient had a 
fistula between the gallbladder wall and the choledochal 
wall with the cystic duct obliterated (Figure 3). The third 
patient had a double fistula between the gallbladder and 
the common hepatic duct, and between the gallblad-
der and the duodenum through the gallbladder wall 
(Figure 4), constituting the first description of  what is 
currently known as Mirizzi Syndrome type Ⅴ[4]. Soon, 
other authors described other cases of  cholecystobili-
ary fistulas, Patt et al[21] in 1951 reported two cases, also 
Mirizzi[22] in 1952 reported on another four cases, and 
by 1975 Corlette et al[23] reported on another 24 cases. 
In 1982 McSherry et al[24] and in 1989 Csendes et al[7], 
published seminal articles describing the pathophysi-
ological process involved in the development of  Mirizzi 
syndrome, including the initial external compression of  
the bile duct by impacted gallstones until the erosion of  

the gallstones through the gallbladder wall into the bile 
duct. Both authors proposed similar classifications for 
this syndrome. Recently, the Mirizzi syndrome classifica-
tion originally described by Csendes et al[7] was expanded 
to include bilioenteric fistulae; this addition was recently 
validated by Beltran et al[4].

PATHOPHYSIOLOGY
The current concept of  Mirizzi syndrome, includes the 
external compression of  the bile duct and the later de-
velopment of  cholecystobiliary and cholecystoenteric fis-
tulas as different stages of  the same disease process[4,7,8]. 
Mirizzi syndrome can be caused by an acute or chronic 
inflammatory condition secondary to a single large gall-
stone or multiple small gallstones impacted in the Hart-
mann’s pouch or in the gallbladder infundibulum and 
cystic duct[1,4,7,8,14,25-37]. A long cystic duct; parallel to the 
bile duct, and a low insertion of  the cystic duct into the 
bile duct, have been regarded as predisposing factors for 
the development of  Mirizzi syndrome[1,25,31,32]. Recurrent 
impaction of  gallstones will lead to repeated episodes 
of  acute cholecystitis and will render the gallbladder ini-
tially distended with thick inflamed walls. Eventually the 
gallbladder will become contracted and atrophic, having 
thicker fibrotic walls if  contracted. When the gallbladder 
becomes atrophic, it will degenerate into thick or thin 
atrophic walls; and in some cases the walls would be inti-
mately adherent to the contained gallstones[1,2,25,27,37]. The 
close proximity of  the acutely or chronically inflamed 
gallbladder to the bile duct could eventually lead to the 
fusion of  their walls by edematous inflammatory tis-
sue that in time will become fibrotic contributing to the 
external compression of  the bile duct and leading to the 
characteristic obstructive jaundice seen with this condi-
tion[1,2,7,8,37], this late process could be acute or chron-
ic[1,4,7,8,14,25-37]. 

The cholecystobiliary fistula has been explained by 
two mechanisms. The first mechanism, proposes that the 

Gallbladder

Common bile duct

Cholecystocholedochostomy

Figure 2  Albert Behrend described this case that corresponded to Mirizzi 
syndrome type Ⅳ according to the Csendes classification. The gallstone 
surrounded by an inflammatory process was clearly dilating the cystic duct 
fusing the gallbladder to the bile duct (original drawing from Annals of Surgery 
1950; 132, page 300)[20]. 

Obliterated cystic duct

Cholecystocholedochostomy

Figure 3  Another case described by Behrend. The cystic duct has become 
obliterated due to a chronic inflammatory process and the gallstones have 
eroded the gallbladder wall and formed a cholecystobiliary fistula corresponding 
to Mirizzi syndrome type Ⅱ according to the Csendes classification (original 
drawing from Annals of Surgery 1950; 132, page 300)[20].

Figure 4  This illustration by Behrend clearly depicts Mirizzi syndrome 
type Ⅴ according to Csendes. The continuous inflammatory process affecting 
the gallbladder has obliterated the cystic duct, and the gallstones compressed 
inside the gallbladder, have produced pressure ulcers over the gallbladder walls 
eroding into the bile duct and the duodenum (original drawing from Annals of 
Surgery 1950; 132, page 300)[20]. 

Cholecystocho-
ledochostomy

Cholecystoduo-
denostomy
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impacted gallstone and its secondary inflammatory pro-
cess will lead to complete obliteration of  the cystic duct, 
the impacted gallstone seeking to pass into the bile duct 
will develop a pressure ulcer that ultimately will erode the 
gallbladder wall and bile duct wall forming a communica-
tion between both lumens[1,8,23,27,37]. The second mecha-
nism proposes that the impacted gallstone at the gallblad-
der infundibulum progressively dilates the cystic duct, 
leading to shortening, contraction and fibrosis of  this 
duct and finally forming a large communication between 
the gallbladder and bile duct[2,23,27,37]; and even fusing the 
gallbladder to the adjacent bile duct[14,27,37]. If  the inflam-
matory process continues or if  a chronic inflammatory 
process becomes established, the gallstones will cause a 
pressure ulcer and necrosis, eroding into the bile duct and 
producing a cholecystobiliary fistula[1,2,4,8,23,27,37]. In some 
cases, the gallstones will also cause other pressure ulcers 
and concomitantly with the cholecystobiliary fistula a 
cholecystoenteric fistula will form[2,4,8,20]. 

Some characteristics of  this distorted anatomy can be 
consistently found in Mirizzi syndrome. Consequently, 
based on over 70 years of  publications on the subject, 
we may describe certain “anatomy” of  Mirizzi syndrome. 
First, an atrophic gallbladder with either thick or thin 
walls[25,26,37], with impacted gallstones at the infundibu-
lum or at the Hartmann’s pouch, occasionally found 
firmly attached to the gallbladder wall[26,30,32,37]. Second, an 
obliterated cystic duct which is frequently found[2,25,30,37]. 
Third, a long cystic duct running parallel to the common 
bile duct with low insertion which has been described 
as a risk factor for Mirizzi syndrome[1,25,26,30,31,34]. Fourth, 
another anatomic variation thought to predispose to Mi-
rizzi syndrome has been related to a normal short cystic 
duct[2,26,30]. Fifth, partial obstruction by external compres-
sion of  the bile duct or by a gallstone eroding into the 
bile duct originating from the gallbladder. Sixth, a normal 
caliber distal bile duct with normal thickness walls[2,25,32]. 
Seventh, a dilated proximal bile duct with thick inflamed 
walls[2,25,32]. Eighth, an anomalous communication be-
tween the gallbladder and the bile duct[28]. Finally, an 
anomalous communication between the gallbladder and 
the stomach, duodenum, colon, or other abdominal vis-
cera[4,8,28] (Table 1).

SYMPTOMATOLOGY AND OTHER 
CLINICAL MANIFESTATIONS
Patients with Mirizzi syndrome present with a mean 
age varying from 53 to 70 years, and are female with 
a frequency of  around 70% of  all cases[2,4,5,7,25,26,28,32,36]. 
However, it may occur at any age and in any patient with 
gallstones[4,27,32]. Long-standing gallstone disease, with a 
median of  29.6 years of  disease, has been reported for 
patients with Mirizzi syndrome[4]. 

Mirizzi syndrome frequently presents in an acute 
form; however, the chronic form is equally or an even 
more common form of  presentation[35]. Although the 
clinical presentation of  Mirizzi syndrome is unspecific, 

the most common form of  clinical presentation of  Mir-
izzi syndrome is obstructive jaundice (60%-100%), accom-
panied by abdominal pain over the right upper abdominal 
quadrant (50%-100%), and fever in the context of  a pa-
tient with known or suspected gallstone disease[1,14,26-33,35-37]. 
A previous recent history of  jaundice can sometimes be 
elicited. Frequently, patients with Mirizzi syndrome pres-
ent in the setting of  acute cholecystitis, acute cholangitis 
or acute pancreatitis[1,2,27,28,33,35]. Recently, Mirizzi syndrome 
in the setting of  gallstone ileus has been described and 
validated as another clinical presentation that surgeons 
must bear in mind[4,8]. 

The most common laboratory finding present in 
these patients is hyperbilirubinemia. Other laboratory 
abnormalities are elevated aminotransaminase levels and 
leukocytosis, frequently seen when acute cholecystitis, 
cholangitis or pancreatitis is present[1,25,26,28,29,33,35]. Recently, 
extremely high levels of  the malignancy marker, CA19-9, 
have been consistently found in patients with Mirizzi syn-
drome type Ⅱ or higher[38-40]. Consequently, the CA19-9 
must be interpreted cautiously in patients with suspected 
biliary malignancy, because if  Mirizzi syndrome is not 
ruled out, the patient would be incorrectly labeled as hav-
ing biliary tract or gallbladder cancer and could miss the 
opportunity for curative surgery.

The differential diagnosis of  Mirizzi syndrome in-
cludes any other benign or malignant cause of  obstruc-
tive jaundice, such as gallbladder cancer, cholangiocarci-
noma, pancreatic cancer, sclerosing cholangitis, metastatic 
disease, and others[1,27,31,37]. 

DIAGNOSIS
Preoperative diagnosis of  Mirizzi syndrome followed by 
thoughtful surgical planning is of  utmost importance[6]. 
The incidence of  bile duct injuries in patients operated 
on with Mirizzi syndrome without preoperative diagnosis 
could be as high as 17%[14]. Preoperative diagnosis of  
Mirizzi syndrome is difficult and can be made in only 8% 
to 62.5% of  patients[26,29,37,41]. If  preoperative diagnosis is 
not made, intraoperative recognition and proper manage-
ment is essential. Inadequate recognition of  this condi-
tion leads to high preoperative morbidity and mortality[14]. 
The diagnosis of  Mirizzi syndrome is based in the clinical 
characteristics previously described and a high index of  
suspicion or surgical intuition, which might be comple-
mented by radiological images and endoscopic proce-
dures.

Ultrasonography
A contracted gallbladder with thick or extremely thin 
walls with one large gallstone or multiple smaller gall-
stones impacted in the infundibulum may be appreci-
ated[32]. The hepatic duct would be dilated in its extra and 
intrahepatic portions above the level of  the obstruction 
site, and the common bile duct would be within normal 
size under the level of  obstruction[1,14,28,32]. The reported 
diagnostic accuracy for ultrasonography in Mirizzi syn-
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drome is 29%[29], with a reported sensitivity varying from 
8.3% to 27%[33,41]. 

Computed tomography
Abdominal computed tomography (CT) can identify the 
gallbladder and measure its wall thickness and the bile 
duct dilatation. However, the presence of  periductal in-
flammation can be misinterpreted as gallbladder cancer[27]. 
The radiological signs elicited by CT are not specific. The 
main utility of  CT would be the exclusion of  malignancy 
in the porta hepatis area or in the liver[1,14,32]. 

Magnetic resonance
Cholangioresonance or magnetic resonance cholangio-
pancreatography (MRCP) is a useful tool to demonstrate 
extrinsic compression of  the bile duct and to determine 
whether a fistula is present or not. Moreover, it is useful 
to rule out choledocholithiasis and other causes of  bile 
tract obstruction. Some typical features of  Mirizzi syn-
drome can be shown by MRCP such as the extrinsic nar-
rowing of  the common hepatic duct, a gallstone in the 
cystic duct, dilatation of  the intrahepatic and common 
hepatic ducts, and a normal choledochus. Magnetic reso-
nance imaging can also show the extent of  the inflam-
matory process surrounding the gallbladder and has the 
advantage of  avoiding the complications associated with 
endoscopic cholangiography[14]. However, the diagnostic 
accuracy for MRCP is 50%[29].

Endoscopic retrograde cholangiopancreatography 
Endoscopic retrograde cholangiopancreatography (ERCP) 
is an invasive procedure not only useful to confirm the 
presence of  Mirizzi syndrome with or without cholecys-
tobiliary or cholecystoenteric fistulae, but also for thera-
peutic means allowing stone retrieval, stent placement 
and other procedures[1,14,28,41]. The diagnostic accuracy 
of  Mirizzi syndrome with this method reaches around 
55% to 90%[29,41], with a failure rate ranging from 5% to 
10%[33,41]. The features of  ERCP in Mirizzi syndrome in-
clude a narrowing or curvilinear extrinsic compression in-
volving the lateral portion of  the distal common hepatic 
duct with proximal ductal dilatation and normal distal 
caliber[14,27,32,41]. 

Intraoperative diagnosis
Over 50% of  patients with Mirizzi syndrome are diag-

nosed during surgery[29]. Surgical characteristics include 
the presence of  a shrunken gallbladder with distorted 
anatomy or a dilated gallbladder with thick walls and a 
large stone, or multiple gallstones, impacted at the gall-
bladder neck or infundibulum, an obliterated Calot’s 
triangle, a dense fibrotic mass at the Calot’s triangle, and 
dense adhesions at the subhepatic space. Intraoperative 
cholangiography could be useful and help to confirm the 
diagnosis, determine the location and size of  the fistula, 
detect bile duct stones, and detect whether there is any 
loss of  integrity of  the bile duct wall[14]. However, intra-
operative cholangiography may be difficult to perform 
and persistent dissection at the Calot’s triangle area may 
result in a bile duct injury. Intraoperative ultrasonogra-
phy has been reported to be a useful tool to identify the 
anatomy of  the biliary tree and help with an accurate dis-
section of  the bile duct in an inflamed area[14,28].

GALLSTONE ILEUS AND MIRIZZI 
SYNDROME
The first description of  gallstone ileus was made by the 
notable anatomist Thomas Bartolin in 1654 as a disease 
of  elderly and debilitated people. In 1890 Courvoisier[42] 
described 131 cases with a surgical mortality rate ap-
proaching 50%. Gallstone ileus is classically described 
as the impaction of  one or more gallstones in the small 
bowel, frequently at the distal ileum[43]. However, an in-
teresting form of  gallstone ileus is the obstruction of  the 
duodenum by an impacted gallstone causing gastric reten-
tion syndrome, first described in 1770 by Beaussier, and 
later by Bonnet in 1841 and by Bouveret[44] in 1896. Gall-
stone ileus accounts for 1% to 4% of  all mechanical small 
bowel obstructions and for up to 25% of  small bowel 
obstructions in patients older than 65 years, with a female 
preponderance[43]. The pathophysiology of  gallstone ileus 
resembles that of  Mirizzi syndrome. An episode of  acute 
cholecystitis triggers a chronic inflammatory process 
causing a pressure ulcer by the offending gallstones and 
eventually eroding through the gallbladder wall into the 
bowel wall forming a cholecystoenteric fistula and allow-
ing the passage of  a single or multiple gallstones[1,2,4,7,8]. 
These similar pathological processes between cholecys-
toenteric fistula and Mirizzi syndrome with cholecysto-
choledochal fistula, were related in 2005 by Beltrán et al[8], 
constituting the basis for the addition by Csendes of  a 

Table 1  Mirizzi syndrome “anatomy”

Gallbladder Cystic duct Bile duct Fistulas

Thick or thin atrophic walls[25,26,37] Obliterated cystic duct[2,25,37] Partial obstruction by external compression 
or by a gallstone eroding into the bile duct

Cholecystocholedochal 
fistula[28]

Impacted gallstones at the infundibulum 
or at the Hartmann’s pouch[26,30,32,37]

Occasional absence of cystic duct[2,25,30] Normal caliber distal bile duct with walls of 
normal thickness[2,25,32]

Cholecystoenteric 
fistula[4,8,28]

A long cystic duct running parallel 
to the common bile duct with low 
insertion[1,25,26,30,31,34] 

A dilated proximal bile duct with thick 
inflamed walls[2,25,32]

A normal short cystic duct[2,26,30]

Beltrán MA. Mirizzi Syndrome



Table 2  Mirizzi syndrome milestones and historical classification

4644 September 14, 2012|Volume 18|Issue 34|WJG|www.wjgnet.com

fifth grade to his widely known classification[7], which was 
later validated in 2008 by Beltrán et al[4]. An interesting 
fact regarding this relationship between Mirizzi syndrome 
and cholecystoenteric fistula, is that many authors have 
previously described Mirizzi syndrome associated to fis-
tulas communicating the gallbladder with the duodenum, 
colon, stomach or jejunum, failing to describe an associa-
tion between these two conditions[28,45,46].

CLASSIFICATION
Before recognition of  external compression of  the bile 
duct and cholecystobiliary fistula as different evolving 
stages of  the same disease process during the decade of  
1980; in 1975, Corlette et al[23] classified the cholecysto-
choledochal fistulas in two types. Type Ⅰ was defined 
when the fistula involved the Hartmann´s pouch and the 
bile duct. Type Ⅱ was defined when the gallstone dilated 
and eroded the cystic duct into the bile duct. McSherry 
et al[24] in 1982, classified the Mirizzi syndrome into two 
types based on ERCP findings. Type Ⅰ involves the ex-
ternal compression of  the bile duct by a large stone or 
stones impacted in the cystic duct or in the Hartmann’
s pouch. Type Ⅱ consists of  a proper cholecystobili-
ary fistula, caused by a gallstone or gallstones that have 
eroded into the bile duct. In 1989 Csendes et al[7], modi-
fied the classification of  McSherry by dividing Mirizzi 
syndrome into four types. Csendes classification (Figure 
5) further categorized the cholecystobiliary fistula ac-
cording to the extent of  bile duct destruction. Csendes 
type Ⅰ corresponds to McSherry type Ⅰ, the external 
compression of  the bile duct by an impacted gallstone 
in the gallbladder infundibulum or cystic duct. Mirizzi 
syndrome type Ⅱ consists of  a cholecystobiliary fistula 
resulting from erosion of  the bile duct wall by a gall-
stone, the fistula must involve less than one-third of  the 
circumference of  the bile duct. Mirizzi syndrome type 

Ⅲ consists of  a cholecystobiliary fistula involving up to 
two-thirds of  the bile duct circumference. Mirizzi syn-
drome type Ⅳ is a cholecystobiliary fistula with complete 
destruction of  the bile duct wall with the gallbladder 
completely fused to the bile duct forming a single struc-
ture with no recognizable dissection planes between both 
biliary tree structures. In 2007, Csendes added one more 
type to his classification that was later validated by Bel-
tran and Csendes in 2008[4]; the Mirizzi type Ⅴ, which in-
cludes the presence of  a cholecystoenteric fistula together 
with any other type of  Mirizzi. Furthermore, Mirizzi type 
Ⅴa includes a cholecystoenteric fistula without gallstone 
ileus and Mirizzi type Ⅴb refers to a cholecystoenteric 
fistula complicated by gallstone ileus[4]. A simple historical 
comparison between the most well-known Mirizzi syn-
drome classifications is depicted in Table 2. Other lesser 
known classification systems have been described over 
the last 25 years; such as acute vs chronic variant, anatom-
ic variant of  cystic duct vs no anatomic variant of  cystic 
duct, and obstruction due to gallstones vs obstruction 
due to inflammation[14,30,35]. The incidence of  the differ-
ent types of  Mirizzi syndrome according to Beltrán and 
Csendes[4] is detailed in Table 3. Mirizzi type Ⅰ is fairly 
common (10.5% to 51%) and Mirizzi Ⅳ is rather uncom-
mon (1% to 4%). Mirizzi Ⅴ, however, could be present 
in up to 29% patients with any other type of  Mirizzi. 
Recently, some authors have used the new addition to the 
former Csendes classification to describe their patients 
with complex cholecystobiliary fistulas and associated 
cholecystoenteric fistulas[47].

TREATMENT
Patients with Mirizzi syndrome constitute a formidable 
challenge and their surgical treatment a test to any sur-
geon’s ability and dexterity[8]. The treatment of  Mirizzi 
syndrome is surgical. Mirizzi syndrome is important to 
surgeons because preoperative diagnosis is not always 
possible and because the surgical treatment of  this con-
dition is associated with a significantly increased risk of  
bile duct injury[48-56]. Besides, the severe inflammatory 
process with thick dense hard adhesions and associated 
edematous tissues distort the anatomy[37,48,51,53,55]. Addi-
tionally, the presence of  a cholecystobiliary fistula further 
increases the risk of  biliary duct injury[48,52,53]. During the 
operation, dissection of  the Calot’s triangle may lead to 
bile duct injury or excessive bleeding and other morbidity 

Author External compression of 
common hepatic duct

Cholecystocholedochal 
fistula

Cholecystoenteric 
fistula

Puestow[19], 1942 - Mirizzi Ⅱ -
Mirizzi[13], 1948 Mirizzi Ⅰ - -
Corlette et al[23], 1975 - Mirizzi Ⅱ (Fistula type I and Ⅱ)
McSherry et al[24], 1982 Mirizzi Ⅰ Mirizzi Ⅱ -
Csendes et al[7], 1989 Mirizzi Ⅰ Mirizzi II, Ⅲ, Ⅳ -
Csendes et al[4], 2008 Mirizzi Ⅰ Mirizzi Ⅱ, Ⅲ, Ⅳ Mirizzi Ⅴa, Ⅴb

Table 3   Incidence of the different types of Mirizzi syndrome 
according to Csendes 2007 classification

Type of Mirizzi Incidence (%)[4,7,14,28,29] 

Ⅰ 10.5-78
Ⅱ 15-41
Ⅲ 3-44
Ⅳ 1-4
Ⅴ 29
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such as sepsis, delayed bile duct stricture, and secondary 
biliary cirrhosis[14,26,28,48,53]. The surgical treatment of  Mi-
rizzi syndrome avoids a truly standardized approach and 
must be individualized depending on the stage of  the dis-
ease and the expertise of  the surgical team[55]. However, 
some guidelines could be drawn and have been used dur-
ing the last few years. 

Open surgery
Subtotal cholecystectomy may be the best treatment for Mi-
rizzi type Ⅰ and most cases of  Mirizzi type Ⅱ and Ⅲ[48-57]. 
Subtotal cholecystectomy was described in 1985 by Born-
man et al[58] for difficult open cholecystectomy in patients 
with severe cholecystitis associated with liver cirrhosis and 
portal hypertension. Since then, this technique has been 
also applied to cases of  Mirizzi syndrome. Recently, sub-
total cholecystectomy has been described in laparoscopic 
cholecystectomy, following the same technical details de-
scribed for the open technique[59]. After identification of  
the anatomical repairs and having determined the pres-
ence of  Mirizzi syndrome, the gallbladder is approached 
by an incision running from the fundus to the Hartmann’
s pouch, or if  possible in selected cases, directly over 
the Hartmann’s pouch to remove the impacted gall-
stone[14,26,27,32,33,37,48,49,51,54-59]. The reflux of  bile indicates the 
presence of  a fistula between the gallbladder and the bile 
duct, because the cystic duct is usually occluded[48-55]. If  no 
fistula is macroscopically evident or diagnosed by intraop-

erative cholangiography, a partial cholecystectomy leaving 
the gallbladder neck or infundibulum is performed and 
the gallbladder stump is closed with absorbable monofila-
ment sutures over the bile duct. However, it must be kept 
in mind that sometimes a classic cholecystectomy could 
be performed. If  a fistula is present (Mirizzi Ⅲ and Ⅳ), 
besides partial cholecystectomy, a biliary-enteric anasto-
mosis could sometimes be performed between the duode-
num and bile duct or between the bile duct and a loop of  
jejunum en-Y-de-Roux[7,14,29,33,37,48,51,55]. The rationale for a bil-
iary-enteric anastomosis is that because of  the continued 
inflammation of  the gallbladder flap, strictures can de-
velop, with an even greater risk for large cholecystochole-
dochal fistulas or badly damaged bile ducts[55]. Baer et al[48]  
have advocated an anastomosis between the partially re-
sected gallbladder and the duodenum which they called 
“cholecysto-choledocho-duodenostomy” for patients 
with Mirizzi Ⅱ or higher, claiming satisfactory results and 
decreased risk of  bile duct injury. A variation of  the Baer 
anastomosis is the “cholecysto-choledocho-jejunostomy” 
proposed by Safioleas et al[54], for patients with Mirizzi Ⅱ 
or higher. Others have proposed a standardized surgical 
approach based on the grade of  Mirizzi encountered, 
which seems to be a logical and appropriate management; 
however, not always plausible[4,7,52]. The bile duct should 
be explored for the presence of  stones through a differ-
ent incision over the common hepatic duct or the choled-
ochus, because common bile duct stones are a common 

A

B

C

D

E

Figure 5  Mirizzi syndrome type Ⅰ to type Ⅴ. A: Mirizzi type Ⅰ is the extrinsic compression of the common bile duct by an impacted gallstone; B: Mirizzi type Ⅱ 
consists of a cholecystobiliary fistula involving one third of the circumference of the bile duct; C: In Mirizzi type Ⅲ, the cholecystobiliary fistula compromises up to two-
thirds of the circumference of the bile duct; D: In Mirizzi type Ⅳ, the cholecystobiliary fistula has destroyed the bile duct wall, and comprises the whole circumference 
of the bile duct; E: Mirizzi type V corresponds to any type of Mirizzi associated with a bilioenteric fistula with or without gallstone ileus (original drawings from World 
Journal of Surgery 2008; 32, pages 2239 to 2241)[4].
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occurrence in Mirizzi syndrome and have been found in 
25% to 40% of  cases[26,53]. The common bile duct suture 
must be protected with a Kehr tube placed through a 
different hepaticotomy or choledochotomy proximal or 
preferable distal to the fistula[7,28,30,33,37,41,52]. Operative chol-
angiography through the Kehr tube should be performed 
in all patients with Mirizzi syndrome before concluding 
the surgical procedure[26-33,51,53]. 

Treatment of Mirizzi syndrome type Ⅰ 
Acute and chronic presentation of  Mirizzi syndrome 
type Ⅰ could be adequately resolved by classic cholecys-
tectomy[1-37,48,50,52,53,56]. Those cases with extensive chronic 
or acute inflammation of  Calot’s triangle area could be 
securely operated on with subtotal cholecystectomy with 
excellent outcomes[48-57,59]. The approach to the gallblad-
der in subtotal cholecystectomy begins by choosing a 
convenient site, more commonly the fundus and in se-
lected cases the Hartmann´s pouch or even over the im-
pacted gallstone, to open the gallbladder wall[49,50,54,55,57-59]. 
The gallstone or gallstones are then emptied and the 
gallbladder is removed starting the dissection at the fun-
dus[57]. Sometimes, the gallstones are firmly adhered to 
the gallbladder wall and must be extracted with mucosa 
or whole wall, on other occasions the gallstones are 
loosely attached to the wall and are easily removed. The 
cystic duct is identified from inside the open gallbladder 
and explored seeking residual gallstones. In some cases, 
the cystic duct is obliterated and no attempt should be 
made to open it. Finally, the cystic duct is secured without 
further dissection. If  the bile duct is to be explored this 
must be done through a separate incision and protected 
by a Kehr tube[7,14,26-30,53].

Treatment of Mirizzi syndrome type Ⅱ
The initial approach to patients with cholecystobiliary 
fistula involves a subtotal cholecystectomy starting the 
dissection from the gallbladder fundus towards the Hart-
mann´s pouch. Most cholecystobiliary fistulas are diag-
nosed during surgery, and not during the preoperative 
study. The gallbladder should be removed leaving a rem-
nant of  gallbladder wall measuring about 5 mm around 
the cholecystobiliary fistula in order to aid in the closure 
of  the destroyed bile duct[52,54]. Mirizzi syndrome type Ⅱ 
can be successfully treated with this technique[55,56]. The 
exploration of  the bile duct should always be undertaken 
using a separate incision distal to the fistula and protected 
by a Kehr tube[30]. Placing the Kehr tube through the 
fistula increases the risk of  bile leakage and bile duct stric-
ture[7,14,30,50]. 

Treatment of Mirizzi syndrome type Ⅲ 
Most cases of  Mirizzi syndrome type Ⅲ can be treated 
by subtotal cholecystectomy leaving a flap of  gallbladder 
wall measuring at least 1 cm to repair the bile duct[52,53]. 
However, some cases with an important inflammation of  
the gallbladder wall will need another procedure such as a 
bilioenteric anastomosis to the duodenum or a hepatico-
jejunostomy en-Y-de-Roux[7,27,36,37,48,50,51,54-56]. 

Treatment of Mirizzi syndrome type Ⅳ
The treatment of  this type of  Mirizzi with extensive de-
struction of  the bile duct wall consists on a bilioenteric 
anastomosis. A hepaticojejunostomy en-Y-de-Roux is pre-
ferred[7,27,3,37,46,50-56].

Treatment of Mirizzi syndrome type Ⅴ
Mirizzi type Ⅴ can be associated with an acute serious 
condition or with chronic active or inactive bilioenteric 
fistulae; consequently the treatment differs accordingly. 
Mirizzi syndrome type Ⅴa should be treated with divi-
sion and simple suture with an absorbable material of  the 
bilioenteric fistulae over the implicated viscera (duode-
num, stomach, colon or small bowel) and cholecystecto-
my, either total or subtotal according to the presence of  
a cholecystobiliary fistula or simple external compression 
of  the bile duct. Mirizzi syndrome type Ⅴb is a matter of  
controversy, nonetheless, it seems advisable to treat the 
acute condition first (gallstone ileus) and at a second time 
after the patient has recovered from surgery (3 or more 
months later), approach the gallbladder according to the 
presence or absence of  external compression of  the bile 
duct or cholecystobiliary fistula[8]. 

Laparoscopic surgery
Laparoscopic cholecystectomy can be dangerous for the 
bile duct[6,60,61]. Some conditions increase the risk of  bile 
duct injuries in laparoscopic cholecystectomy: uncom-
mon pathology such as Mirizzi syndrome, difficult or dis-
torted anatomy, and technical problems[5,6,60,62,63]. Severe 
inflammation in the triangle of  Calot area makes dissec-
tion of  the cystic duct and cystic artery hazardous[5,6,60,62]. 
It has been suggested that preoperative diagnosis of  
Mirizzi syndrome decreases the rate of  conversion and 
complications, thus a stronger emphasis should be given 
to the preoperative diagnosis of  this syndrome[6]. Cur-
rently, and despite various studies reporting the feasibility 
of  laparoscopic surgery in Mirizzi syndrome, laparo-
scopic cholecystectomy for this condition is considered 
controversial and technically challenging, placing the pa-
tient at a probably unnecessary increased risk of  bile duct 
injuries; as a consequence, laparoscopic cholecystectomy 
for Mirizzi syndrome cannot currently be recommended 
as a standard procedure[6]. Also, besides being technically 
demanding, the surgical laparoscopic treatment of  Mir-
izzi syndrome requires some technology still not widely 
available such as intraoperative ultrasonography, laparo-
scopic choledocoscopy or the use of  laparoscopic sta-
plers[4,5,62]. Furthermore, careful analysis of  the reports on 
laparoscopic surgery for Mirizzi syndrome have revealed 
increased complication rates compared to open cholecys-
tectomy[33,35]. Laparoscopic subtotal cholecystectomy and 
dissection of  the gallbladder from the fundus towards 
the infundibulum have been described to reduce the 
risk of  bile duct injury and conversion to open surgery 
rates[5,59,64]. Probably laparoscopic cholecystectomy could 
be carefully undertaken in selected patients with Mirizzi 
syndrome type Ⅰ[5,50,61-64]. However, it is not recommend-
ed for patients with Mirizzi syndrome type Ⅱ or high-
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er[5,60]. Moreover, successful laparoscopic cholecystectomy 
in patients with Mirizzi type Ⅰ can be predicted based 
in the visualization of  the cystic duct during the initial 
dissection over the Calot’s triangle[63]. A series reporting 
laparoscopic cholecystectomy in Mirizzi syndrome had a 
conversion rate as high as 31% to 100%, with a compli-
cation rate of  0% to 60%, bile duct injury of  0% to 22% 
and mortality ranging from 0% to 25%[6,28,55,56,61]. 

A step-by-step approach to the laparoscopic manage-
ment of  Mirizzi syndrome summarizing much of  the 
current knowledge has been proposed by Rohatgi et al[62], 
highlighting the initial section of  the gallbladder fundus 
and retrieval of  the impacted gallstones to identify the 
gallbladder infundibulum and cystic duct from within 
the gallbladder and facilitate the subtotal cholecystec-
tomy; they also emphasize the importance of  operative 
cholangiography. The identification of  some steps and 
associated anatomic landmarks would make laparoscopic 
cholecystectomy on these patients safer, these steps and 
anatomic landmarks have been proposed by Singh et al[65]. 
This proposal consists of  the initial approach to the gall-
bladder that must be kept close to the liver margin, early 
definition of  the gallbladder neck, early definition of  
the gallbladder-cystic duct junction, identification of  the 
cystic lymph node as a landmark between the cystic duct 
and cystic artery, appropriate and careful dissection of  
the Calot’s triangle, identification of  the Rouviere’s sulcus 
as a landmark to the plane of  the common bile duct, and 
continuous localization and identification of  the com-
mon bile duct during surgery.

ERCP 
ERCP besides being diagnostic allows the performance 
of  a sphincterotomy for stone extraction and facilitates 
other interventions such as the placement of  stents or 
a nasobiliary tube or other procedures[29,35,41,49,50,51,55,56,61]. 
Poor surgical candidates may have an attractive option 
with the use of  ERCP to relieve the obstruction of  the 
bile duct caused by Mirizzi syndrome. Patients with as-
sociated cholangitis will benefit from preoperative biliary 
drainage as a temporary measure before a definitive oper-
ation. In general, endoscopic management includes both, 
biliary drainage and stone removal, and eventually stent 
insertion. Standard stone removal techniques are usually 
used and include baskets, balloons, and mechanical and 
electro-hydraulic lithotripsy. However, ERCP has known 
associated morbidity and mortality and its risks must be 
weighed against its benefits in patients suspected of  hav-
ing Mirizzi syndrome. 

GALLBLADDER CANCER AND MIRIZZI 
SYNDROME
Mirizzi syndrome constitutes one differential diagnosis 
of  gallbladder carcinoma. It has been reported that 6% 
to 28% of  patients with preoperative diagnosis of  Mirizzi 
syndrome actually had gallbladder cancer[14,61]. Gallblad-
der cancer has been associated with various degrees of  

Mirizzi syndrome with an incidence varying between 5.3% 
and 28% of  patients[66-69]. Gallbladder cancer is found as-
sociated with Mirizzi syndrome mainly in patients with 
Mirizzi syndrome type Ⅱ or higher[66,68]. Moreover, pa-
tients with Mirizzi syndrome and biliary-enteric fistulas 
(Mirizzi type Ⅴa) associated with gallbladder cancer have 
been reported[66]. Mirizzi syndrome and gallbladder cancer 
share the same risk factor in their etiology: long-standing 
gallstone disease with stasis. Consequently, Mirizzi syn-
drome must be considered a risk factor for gallbladder 
cancer[67,68]. There are no clinical features to distinguish 
Mirizzi syndrome from gallbladder cancer, except that 
patients with gallbladder cancer are a decade older than 
patients with Mirizzi syndrome alone[67]. Measurement 
of  the tumor marker, CA19-9, could help to differentiate 
between Mirizzi syndrome and gallbladder cancer, al-
though CA19-9 is moderately elevated in benign diseases 
associated with obstructive jaundice including Mirizzi 
syndrome[38-40], this marker is markedly elevated with lev-
els over 800 UI/mL in patients with gallbladder cancer[68]. 
Nonetheless, it must be kept in mind that high levels of  
CA19-9 have been found in some patients with Mirizzi 
syndrome[38-40]. Patients with suspected Mirizzi syndrome 
must undergo extensive preoperative study with CT and 
magnetic resonance cholangiography to rule out gallblad-
der cancer[66-69]. Tomographic findings suggesting gallblad-
der cancer and not Mirizzi syndrome are the presence of  
a mass filling or replacing the gallbladder which is seen in 
40% to 60% of  patients, local liver involvement, and focal 
protrusion of  the anterior surface of  the liver[66]. During 
the operation, frozen section biopsy must be performed 
in all patients with Mirizzi syndrome to definitively rule-
out gallbladder cancer. If  a surgically resectable gallblad-
der cancer is diagnosed, a radical cholecystectomy with 
hepatic wedge resection and lymph node dissection must 
be performed. The diagnosis of  gallbladder cancer must 
be ruled out before or during surgery and an appropriate 
surgery must be performed because a second surgery to 
perform oncologic surgery has a poorer prognosis and 
outcome than a one-stage radical surgery[14]. Nonetheless, 
long-term survival in patients with Mirizzi syndrome and 
gallbladder cancer can be attained[67].

A PROPOSITION FOR A SIMPLIFIED 
CLASSIFICATION
Despite numerous attempts to standardize the surgical 
treatment of  Mirizzi syndrome, no consensus has been 
reached and none of  the proposed algorithms has been 
accepted by the world surgical community. The main 
reasons for the failure to establish a standard surgical ap-
proach to Mirizzi syndrome are the rarity of  this condi-
tion and its unexpected presentation during surgery; these 
reasons preclude the design and performance of  con-
trolled randomized trials to test the proposed surgical ap-
proaches. Besides, there are no international publications 
in the English language reporting long-term outcomes of  
the surgical treatment of  any type of  Mirizzi syndrome. 
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Consequently, no conclusions can be drawn regarding the 
real utility of  the currently used and proposed surgical 
techniques for Mirizzi syndrome. 

The importance and ultimate goal of  all classification 
systems for Mirizzi syndrome is to enable the surgeon to 
tailor the surgical approach to the individual case[61]. This 
goal has not been entirely fulfilled by the current pub-
lished classifications. Moreover, the recognition of  cho-
lecystoenteric fistulae associated with Mirizzi syndrome 
and the consequent addition of  a new grade of  Mirizzi to 
the classic classification of  Csendes has further compli-
cated the correct diagnosis, classification, and treatment 
of  patients with Mirizzi syndrome. In 2009, Solis-Caxaj 
suggested that the classification of  Mirizzi syndrome 
should be simplified taking into account the recent ad-
dition by Csendes[70], he proposed that the classification 
should have only 3 types. The proposition of  Solis-Caxaj 
makes sense and given the current knowledge on Mirizzi 
syndrome, which is well established, I believe that a more 
simple classification should be proposed as follows: Mir-
izzi Ⅰ, external compression of  the bile duct by a chronic 
or acute inflammatory process and a gallstone impacted 
at the Hartmann pouch or at the gallbladder infundibu-
lum. Mirizzi Ⅱa, cholecystobiliary fistula less than 50% 
the diameter of  the bile duct. Mirizzi Ⅱb, cholecystobili-
ary fistula more than 50% the diameter of  the bile duct. 
Mirizzi Ⅲa, cholecystobiliary fistula associated with a 
concurrent cholecystoenteric fistula without gallstone 
ileus. Mirizzi Ⅲb cholecystobiliary fistula associated with 
a concurrent cholecystoenteric fistula with gallstone ileus. 
Based on this proposed classification and the published 
world-wide experience, a standardization of  the surgical 
treatment could be suggested (Table 4).

CONCLUSION
Mirizzi syndrome continues to be a fascinating subject of  
study, this fascination arises due to the challenge it rep-
resents and the unexpectedness of  its presentation com-
plicating an assumedly simple surgery as some currently 
consider being the cholecystectomy. Even though more 
than 60 years have passed since the description of  Pablo 

Luis Mirizzi, it seems that the last word on this subject is 
yet to be pronounced. The approach to patients with sus-
pected Mirizzi syndrome should be cautious and sound. 
Every effort should be made to establish a preoperative 
correct diagnosis, and if  encountered during surgery 
every effort should be made to perform an accurate and 
cautious surgery trying to identify the type of  Mirizzi and 
perform the most adequate treatment for each particular 
case. This article extensively reviews the current knowl-
edge on Mirizzi syndrome and based on this knowledge 
proposes a simplified classification suggesting the surgical 
approach according to each type of  Mirizzi.
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