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Mirizzi syndrome: necessity for safe approach in dealing with
diagnostic and treatment challenges
Bader Hamza Shirah1, Hamza Asaad Shirah2, and Khalid B Albeladi3
1

King Abdullah International Medical Research Center / King Saud bin Abdulaziz University for Health Sciences,
Jeddah, 2Department of General Surgery, Al Ansar General Hospital, Medina, 3King Abdulaziz Medical City/
King Saud bin Abdulaziz University for Health Sciences, Jeddah, Saudi Arabia
Backgrounds/Aims: The challenging dilemma of Mirizzi syndrome for operating surgeons arises from the difficulty to
diagnose it preoperatively, and approximately 50% of cases are diagnosed intraoperatively. In this study, we analysed
the effectiveness of diagnostic modalities and treatment options in our series of Mirizzi syndrome. Methods: Patients
had a preoperative or intraoperative diagnosis of Mirizzi syndrome, and were classified into three groups: Group 1:
Incidental finding of Mirizzi syndrome intraoperatively (n=34). Group 2: Patients presented with jaundice, diagnosed
by endoscopic retrograde cholangiopancreatography (n=17). Group 3: Patients diagnosed initially by ultrasound (n=13).
Laparoscopic cholecystectomy was conducted in all 49 patients with Cendes type I disease. Partial cholecystectomy,
common bile duct exploration, repair of fistula and t-tube placement was conducted on eight patients with Cendes
type II and five patients with Cendes type III. Partial cholecystectomy with Roux-en-Y hepaticojejunostomy was conducted in two patients with Cendes type IV disease. Results: Sixty-four patients were diagnosed with Mirizzi syndrome.
Morbidity rate was 3.1%. Mortality rate was 0%. Group 3 (patients diagnosed initially by ultrasound) had the best treatment outcome, the least morbidity, and the shortest hospital stay. Conclusions: Suspected cases of Mirizzi syndrome
should not be underestimated. Difficulty in establishing preoperative diagnosis is the major dilemma. As it is mostly
encountered intraoperatively, the approach should be careful and logical to identify the correct type of Mirizzi by a
thorough diagnostic laparoscopy and thus, provide optimum treatment for the subtype to achieve the best outcome.
(Ann Hepatobiliary Pancreat Surg 2017;21:122-130)
Key Words: Mirizzi syndrome; Gallbladder stone; Impacted gallstone; Cholecystocholedochal fistula; Laparoscopic
cholecystectomy; Open cholecystectomy

INTRODUCTION

cholecystocholedochal fistula.3-5
Predisposing factors for development of Mirizzi syn-

Mirizzi syndrome, a complication of long-standing gall-

drome were suggested to be a long cystic duct that is par-

stone disease, has reported prevalence rate of 0.05-2.1%

allel to the bile duct and the low insertion of the cystic

in developed Western countries, and 4.7-5.7% in other re-

duct into the CBD.4 Recurrent or continuous impaction of

gions of the world. It occurs in approximately 0.1% of

gallstones may lead to repeated attacks of acute chol-

patients suffering from gallstones and found in 0.7-2.5%

ecystitis and will cause the gallbladder to become initially

of cholecystectomies.

1,2

Proposed pathophysiology is ex-

distended with thick inflamed walls, and consequently

plained by impaction of stones in the cystic duct or neck

will become contracted and atrophic, characterized by

of the gallbladder (Hartmann’s pouch). Persistent im-

thicker fibrotic walls. When the gallbladder becomes atro-

paction and chronic inflammatory response will cause ex-

phic, its wall may become atrophic thick or thin; and in

ternal obstruction of the common bile duct (CBD), ne-

some cases, these walls could intimately adhere to the

crosis, fibrosis, and ultimately fuse into the CBD to form

contained gallstones.5 Proximity of acutely or chronically
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inflamed gallbladder to the CBD could lead walls to fuse

chemistry, chest x-ray, electrocardiogram, and abdominal

by the edematous inflammatory tissue. In time, it will be-

ultrasound). Patients presented with jaundice had an ab-

come fibrotic contributing to external compression of the

dominal CT scan with an intravenous contrast and pre-

CBD and resulting in characteristic obstructive jaundice

operative diagnostic ERCP. Procedure and postoperative

seen with this condition. This late process could be acute

care were thoroughly explained to patients. All patients

6

or chronic.

were admitted to the surgical ward one day before sur-

Clinically, Mirizzi syndrome is presented as recurrent
episodes of obstructive jaundice (60%-100%), right upper

gery, and discharged home after completing postoperative
care.

quadrant (RUQ) abdominal pain (50%-100%), recurrent

Laparoscopic cholecystectomy was the standard surgi-

cholangitis, and fever in a patient with known or suspected

cal option for noncomplicated cases, and it started with

7

gallstone disease. Laboratory investigations may reveal

a thorough diagnostic identification of the anatomy and

leukocytosis, hyperbilirubinemia, high alkaline phospha-

pathology of the gallbladder, cystic duct, and CBD with

tase, and elevated aminotransaminase levels, often ob-

screenshots to document findings. Open cholecystectomy

8

and other surgical procedures were conducted according

served with acute cholecystitis, pancreatitis, or cholangitis.

Preoperative diagnosis of Mirizzi syndrome is often dif-

to advanced pathology encountered.

ficult and can be detected in approximately 8-62.5% of

A digital database file was used to document patients’

patients.9 Therefore, we evaluate and analyze effective-

data. Statistical Package for Social Science (SPSS) pro-

ness of diagnostic modalities and treatment options in our

gram (Release 22) was used for data analysis. Results

series of Mirizzi Syndrome in 64 Saudi Arabian patients.

were represented by absolute frequencies, percentages,
and mean.

MATERIALS AND METHODS
RESULTS
A retrospective cohort database analysis of results of
patients diagnosed and treated for Mirizzi syndrome

A total of 64 patients were diagnosed as Mirizzi syn-

January 2003-December 2012 in Al Ansar general public

drome; 49 (76.6%) were females and 15 (23.4%) were

health hospital in Medina, Saudi Arabia was conducted.

males with females to males ratio of 3.3:1. Mean age was

Ethical approval was granted from Al Ansar hospital eth-

41 years (range: 29-53). Incidence rate of Mirizzi syn-

ical committee and the management guidelines and clin-

drome in our hospital is 6.6%.

ical pathway subcommittee of the quality care program at

RUQ abdominal pain was the most common complaint,

the same hospital. Accordingly, this study was designed

followed by nausea, vomiting. Tenderness at the right up-

based on clinical pathway and guidelines of treatment for

per quadrant was the most frequent sign in the physical

gallbladder diseases at Al Ansar hospital.

examination (Table 1).

Patients’ inclusion criteria were preoperative, intra-

Patients were classified into three clinical groups:

operative, or postoperative diagnosis of Mirizzi syndrome

Group 1: Incidental finding of Mirizzi syndrome intra-

in adults (older than 12 years old as per the Saudi Arabian

operatively=34 (53.1%) patients. Group 2: Patients pre-

ministry of health age guidelines). Consequently, present-

sented with jaundice, diagnosed by ERCP=17 (26.6%)

ing symptoms, positive abdominal signs, laboratory re-

patients. Group 3: Patients diagnosed initially by ultra-

sults, ultrasound report, computed tomography (CT) scan,

sound=13 (20.3%) patients (Table 2).

endoscopic retrograde cholangiopancreatography (ERCP),

Ultrasound diagnosed gallbladder stones in all patients,

patient’s age, gender, and histopathological findings, type

64 (100%), but only detected 13 (20.3%) of Mirizzi cases;

of Mirizzi syndrome, operative procedure, postoperative

ERCP detected 17 (26.6%), and CT scan detected 14

course, and complications were criteria tested in patients

(21.9%). While the incidental finding of Mirizzi syndrome

and recorded on a computerized database sheet.

intraoperatively was 53.1% (Figs. 1 and 2).

Patients had the same standard preoperative workup

According to Cendes classification, we classified pa-

protocol (complete blood count, coagulation profile, blood

tients based on intraoperative findings to 49 (76.6%) pa-

124 Ann Hepatobiliary Pancreat Surg Vol. 21, No. 3, August 2017

tients had Cendes type I disease, eight (12.5%) patients

cholecystocholedochal fistula. There were no patients with

had Cendes type II disease, 5 (7.8 %) patients had Cendes

Cendes type V disease.

type III disease, 2 (3.1%) patients had Cendes Type IV

Laparoscopic cholecystectomy was conducted in all 49
patients with Cendes type 1 disease, without CBD

Table 1. The presenting symptoms, signs, laboratory, ultrasound,
and ERCP data of patients diagnosed with Mirizzi syndrome
Patients
No. (%)
Symptom and sign
RUQ pain
Nausea
Vomiting
Fever
Jaundice
RUQ tenderness
Positive murphy’s sign
Diagnostic data
Leukocytosis
High ALT
High AST
High bilirubin
Positive ultrasound
Positive ERCP

Male
No.

Female
No.

exploration. Conversion of laparoscopic cholecystectomy
procedure to open cholecystectomy was conducted in four
patients with Cendes type I. Open partial cholecystectomy,
CBD exploration, repair of fistula and T-tube placement
was conducted in eight patients with Cendes type II and

54
47
36
27
17
51
32

(84.4)
(73.4)
(56.3)
(42.2)
(26.6)
(79.7)
(50)

12
8
7
9
5
11
6

42
39
29
18
12
40
26

five with Cendes type III. Open cholecystectomy with

47
25
24
19
13
17

(73.4)
(39.1)
(37.5)
(29.7)
(20.3)
(26.6)

11
8
7
6
4
6

36
17
17
13
9
11

than 50 ml/day); serosanguinous fluid was the most com-

RUQ, right upper quadrant; AST, aspartate transaminase;
ALT, alanine transaminase; ERCP, endoscopic retrograde
cholangiopancreatography

Roux-en-Y hepaticojejunostomy conducted with two patients with Cendes type IV disease.
An intraperitoneal drain was placed in all cases. In patients with Cendes type I, the intraperitoneal drain was removed on the third postoperative day (when draining less
monly recorded drained liquid. In patients with Cendes
type II and III diseases; T-tube was removed on the seventh day according to our standard clinical pathway and
intraperitoneal drain on the eighth day after conducting a
follow-up abdominal CT scan with oral and intravenous
contrast to check for biliary leaks (no cases recorded-

Table 2. Comparison of the clinical pattern and treatment outcome between the three clinical study groups
Comparison data
Patients Number (%)
Age group (years)
Cendes type
Cendes type I
Cendes type II
Cendes type III
Cendes type IV
Diagnostic modality
Ultrasound
ERCP
CT Scan
Surgical procedure
Laparoscopy
Laparoscopy Converted to Open
Open partial cholecystectomy, CBD
exploration, repair of fistula and
T-tube placement
Open cholecystectomy with
Roux-en-Y hepaticojejunostomy
Duration of hospitalization
Morbidity (Patients)
Mortality (Patients)

Group 1
Incidental finding of Mirizzi
syndrome intraoperatively

Group 2
Patients presented with
jaundice, diagnosed by ERCP

Group 3
Patients diagnosed
initially by ultrasound

34 (53.1%)
30-48

17 (26.6%)
32-59

13 (20.3%)
29-46

34
0
0
0

2
8
5
2

13
0
0
0

0
0
0

0
17
14

13
0
0

32
4
2

4
0
11

13
0
0

0

2

0

12 days
3
0

15-18 days
10
0

5 days
0
0

ERCP, endoscopic retrograde cholangiopancreatography; CT, computed tomography; CBD, common bile duct
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Fig. 1. Ultrasound showing features of Mirizzi syndrome, a
thick wall gallbladder with a
large gallstone impacted in the
Hartmann’s pouch.

Fig. 2. Computed tomography showing features of Mirizzi syndrome, moderate to significant dilatation of intrahepatic biliary
ducts and both common hepatic duct and the upper end of the common bile duct (CBD). There is a rounded lobulated area
of hypodensity observed near the hepatic hilum 2.9 cm×2.7 cm in size likely a tortuous dilated hepatic duct. Distended gallbladder
(around 12 cm) and showing a low density 2 cm size stone at the gallbladder neck likely causing pressure effects on the upper
CBD and hepatic ducts and counting in the intrahepatic biliary dilatation. There are some faint hyperdensities observed at the
distal CBD could be tiny stones or sludge.

0%). In patients with Cendes type IV disease, the intra-

gallbladder was reported in 8 (12.5%) patients. Atrophic

peritoneal drain was removed on the eighth day. No sig-

gallbladder was reported in only two (3.1%) patients.

nificant drainage occurrence was recorded and no bile
leak was reported.
Mean stone size for Mirizzi syndrome was 57 mm
(range: 18-96 mm). Single large size stone was detected

Mean duration of hospitalization was as follows:
Patients with Cendes type I: five days. Patients with
Cendes type II: 12 days. Patients with Cendes type III:
15 days. Patients with Cendes type IV: 18 days.

in 48 (75%) patients. Multiple small-medium size stone

The postoperative course was uneventful. Complications

were detected in 16 (25%) patients. Dense fibrous adhe-

were of minor occurrence and not related to surgical pro-

sions were reported in all cases (100%). Thick wall gall-

cedures (fever in six patients due to atelectasis in smoking

bladder was reported in 54 (84.4%) patients. Contracted

patients, chest infection in three patients, and urinary tract
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infection in two patients due to folly’s catheter). Only two

(10.5% to 51%), and Mirizzi IV as uncommon (1% to

patients developed wound infections; all were Cendes type

4%). Mirizzi V could manifest in up to 29% patients with

IV.

post-

other subtypes of Mirizzi. Only 2 (3.1%) patients in our

cholecystectomy specimen of Mirizzi syndrome patients

series had Cendes type IV, consistent with the literature.

was 0%.

In 1989, Csendes et al.

Incidence

Patients

of

completed

gallbladder

three

cancer

years

in

follow-up

8

11

classified Mirizzi syndrome into

post-

five (I to V) groups, to aid surgical treatment of patients.

operatively, and no late complications were recorded.

Beltran proposed a more simplified classification for

Morbidity rate was (3.1%) and the mortality rate was 0%

Mirizzi syndrome

12

(Fig. 3, Table 3).

(Tables 4 and 5).

Radiological diagnosis is initially by abdominal ultrasound that has diagnostic accuracy of 29%, with reported
9

DISCUSSION

sensitivity varying from 8.3%-27%. CT has a sensitivity
13

of 42%.

Only 17 (26.6%) of our patients presented with

Patient's age group in our series is 29-53 that is much

clinically detected jaundice had a diagnostic CT scan.

lower than reported range worldwide and could be ex-

Magnetic resonance cholangiopancreatography (MRCP)

plained by the fact that most of our gallbladder disease

has a diagnostic accuracy of 50%.

patients are in the same age range. Conversely, female to

was not available in our facility during the study period

male ratio agrees with results reported in the literature.10

to be evaluated as preoperative diagnostic modality.

In our study, 49 (76.6%) patients had Cendes type I

Seventeen (26.6%) patients presented with clinically de-

disease. The majority of studies published in the literature

tected jaundice had a diagnostic ERCP, no therapeutic op-

have reported type I disease as the most frequent type

tions were recorded. Reported diagnostic accuracy of

14

Unfortunately, MRCP

Mirizzi syndrome with ERCP is approximately 55%-90%,
with failure rate ranging from 5%-10%.15
Incidence of CBD injuries in patients operated for
Mirizzi syndrome without preoperative diagnosis could be
as high as 17%. If preoperative diagnosis could not be
achieved, intraoperative recognition and proper management become essential. Inadequate appreciation of this
condition leads to high preoperative morbidity and
mortality.16 In our approach, a thorough initial diagnostic
laparoscopy was the standard option to explicitly identify
anatomy as well as pathology associated with CBD taking
several screenshots for documentation, followed by careful and meticulous dissection and exploration of the cystic
duct and artery with minimal traction conducted and a
Fig. 3. Postoperative complications of patients diagnosed with
Mirizzi syndrome.

second diagnostic broad panoramic view before clipping

Table 3. Comparison of the morbidity and mortality results from our study and international published articles
Study, year published
7

Al-Akeely et al., 2005
Gomez et al., 200620
Karademir et al., 200021
Tan et al., 200422
Schäfer et al., 200323
Lledó et al., 201424
Present study

Patients No.

Morbidity rate

Mortality rate

17
33
25
24
39
35
64

17.6%
27%
32%
16.7%
18%
14.5%
3.10%

0
7%
0
0
0
0
0

Timeframe
10
11
15
5
5
7
10

years
years
years
years
years
years
years

(1996-2005)
(1994-2005)
(1985-2000)
(1997-2002)
(1995-1999)
(2006-2012)
(2003-2012)
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Table 4. Csendes et al. classification of Mirizzi syndrome
Type I
Type II
Type III
Type IV
Type V

Extrinsic compression of the common bile duct by an impacted gallstone
Cholecystobiliary fistula secondary to an eroded gallstone involving one-third of the circumference of the common
bile duct
Cholecystobiliary fistula involving two-thirds of the circumference of the common bile duct
Cholecystobiliary fistula comprising the whole circumference of the common bile duct
Any type plus a cholecystoenteric fistula

Table 5. Beltran simplified classification for Mirizzi syndrome
Type of
Mirizzi
I

Description

Treatment

External compression of the bile duct

IIa

Cholecystobiliary fistula ＜50% the diameter
of the bile duct

IIb

Cholecystobiliary fistula ＞50% the diameter
of the bile duct
Cholecystobiliary fistula and
cholecystoenteric fistula without
gallstone ileus
Cholecystobiliary fistula and cholecystoenteric
fistula with gallstone ileus

IIIa
IIIb

Open cholecystectomy
Open subtotal cholecystectomy
Laparoscopic cholecystectomy
Laparoscopic subtotal cholecystectomy
Open cholecystectomy
Open subtotal cholecystectomy
Open subtotal cholecystectomy
Biliary-enteric derivation: Side-to-side to the duodenum
En-Y-de-Roux to the Jejunum
Simple closure of the fistula & treatment of the gall bladder according
to the presence of Mirizzi I, IIa or IIb
Treatment of the gallstone ileus and deferred fistula with gallstone ileus
Treatment of gallbladder according to the of Mirizzi I, II or IIb

and cutting the cystic artery and duct.

series, laparoscopic cholecystectomy was conducted in 49

Management of Mirizzi syndrome is always surgical

patients with Cendes type I disease. Dissection of fibrous

and is challenging for the operating surgeon because the

adhesion was the difficult part of the procedure.

condition is difficult to diagnose preoperatively and in

Fortunately, no complications were recorded, and no CBD

50% of cases is diagnosed during surgery. Distorted anat-

injury was documented.

omy and dense adhesions due to severe inflammation are

Laparoscopic cholecystectomy was a choice that could

associated with significantly increased risk of CBD injury

be carefully conducted in most patients with Mirizzi syn-

17

Intraoperative diagnosis is suggested by

drome type I. Conversely, it is not recommended for type

presence of dense fibrous adhesions between the gall-

II or higher. A safe, successful laparoscopic chol-

and bleeding.

15

bladder and CBD, and a contracted gallbladder.

In our

ecystectomy in patients with Mirizzi type I could be pre-

study, 53.1% of cases that identified intraoperatively had

dicted by clear visualization of the cystic duct during ini-

the same features. Dense adhesions were reported in all

tial dissection of Calot’s triangle. In 2003, an article re-

cases.

ported results of laparoscopic cholecystectomy with

It has been suggested that in patients with suspected

Mirizzi syndrome. It had a conversion rate to open of

Mirizzi syndrome, fundus first approach is recommended.16

31%-100%, complication rate of 0%-60%, CBD injury

Fundus of the gallbladder is opened, the stone is extracted

rate of 0%-22%, and mortality rate of 0%-25%.

and cystic duct stone is retrieved from the gallbladder, a

series, conversion from laparoscopic cholecystectomy to

reasonable approach we conducted in four cases, but it

open cholecystectomy was conducted in four patients due

needs much attention not to cause perforation or avulsion

to severe inflammation in Calot’s triangle that made dis-

of the cystic duct, and more importantly, to avoid CBD

section of the cystic duct and cystic artery hazardous. We

injury.

preferred clipping rather than suturing for all procedures

The most common surgical option for Cendes type I
is partial, open, or laparoscopic cholecystectomy. In our

17

In our

conducted to minimize tissue trauma.
As disease progresses, the anatomy will eventually be-
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come much disturbed, thus making conventional surgery

Postoperative complications and mortality rates in our

considerably difficult. Patients with Cendes types II-IV

study were minimal despite that complexity of the diseases

will ultimately require other intervention in addition to

had progressed in approximately one-third of patients

partial cholecystectomy. Partial cholecystectomy followed

while other earlier studies revealed that as the disease pro-

by closure of the fistula with T-tube placement in the CBD

gresses, mortality and morbidity rates increase.

was reported as adequate for most of the patients with

to the careful approach we used in all patients, and that

Cendes type II and III disease.

18

In our study, eight pa-

tients with Cendes type II and three patients with Cendes

7,20-24

Due

is the most significant message of this study, Mirizzi syndrome cases should not be underestimated.

type III diseases underwent partial cholecystectomy and

Recent published reports associated gallbladder cancer

repair over T-tube and recovered without complication.

with subtypes of Mirizzi syndrome with an incidence of

Most published clinical reports recommended Roux-en-Y

5.3%-28% of patients. It was discovered exclusively in

hepaticojejunostomy as the procedure suitable for type IV

patients with subtype II or higher, and patients diagnosed

disease. Conversely, choledochoduodenostomy should be

with Mirizzi syndrome with biliary-enteric fistulas

19

avoided in the absence of adequately dilated CBD.

In

25

(Mirizzi subtype Va).

In our series, histopathology ex-

our study, Roux-en-Y hepaticojejunostomy was the choice

amination of the gallbladder postoperatively was negative

for the two patients with type IV Mirizzi syndrome.

for malignant changes in all patients.

Fig. 4. Clinical algorithm for
management of Mirizzi syndrome.
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