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Mirizzi syndrome: a new insight provided by a novel classification

Carmen Paya-Llorente, Antonio Vazquez-Tarragén, Antonio Alberola-Soler, Aleix Martinez-Pérez,
Elias Martinez-Lépez, Sandra Santarrufina-Martinez, Inmaculada Ortiz-Tarin, and Ernesto Armananzas-Villena

Department of Surgery, Hospital Doctor Peset, Valencia, Spain

Backgrounds/Aims: Mirizzi syndrome (MS) is an uncommon complication of cholelithiasis. The aim of this study is
to evaluate our 15-year experience in this challenging entity and to propose a new classification for this disease.
Methods: A retrospective study including patients diagnosed with Mirizzi syndrome and undergoing surgical procedures
for Mirizzi syndrome between January 2000 and October 2015 was conducted. Data collected included clinical, surgical
procedure, postoperative morbidity. Patients were evaluated according to the Csendes classification and the proposed
system, in which patients were divided into three types and three subtypes. Results: 28 patients were included for
analysis. They accounted as the 0.5% of a total of 4853 cholecystectomies performed in the study period. There were
21 women and 7 men. Initial laparotomic approach was performed in 12 patients and in 16 patients laparoscopic proce-
dures were attempted. The procedure was completed in only 6 patients, 5 presenting type | and 1 type Il Mirizzi
syndrome. Mean postoperative stay was 1549 days. Postoperative morbidity rate was 28%. Postoperative mortality
was none. Conclusions: Laparoscopic surgery for Mirizzi syndrome has been shown succesful only in early stages.
A novel classification is proposed, based on the types of common bile duct injuries and in the presence cholecystoen-

teric fistula. (Ann Hepatobiliary Pancreat Surg 2017;21:67-75)
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INTRODUCTION

First described by Kehr in 1905' and Ruge in 1908,
Mirizzi syndrome or extrinsic biliary compression syn-
drome, is a rare complication of cholelithiasis.’ However,
it was only in 1948, when Pablo Mirizzi published an ar-
ticle that established the eponym for this syndrome.‘"5
Mirizzi syndrome is characterised by obstruction of the
common bile duct (CBD), secondary to mechanical com-
pression caused by the impaction of one or multiple gall-
stones in the neck of the gallbladder or cystic duct.® The
prevalence of this rare complication varies from 0.05 to
3%,”* and is more frequent in women.’

Over time, different classifications have been proposed
for this syndrome. The most widely accepted classi-
fication is from McSherry et al.,lo published in 1982. It
classifies Mirizzi syndrome into 2 types, based on endo-

scopic retrograde cholangiopancreatography (ERCP) find-

ings: Type I involves extrinsic compression of the CBD,
while in Type II, the cholecystobiliary fistula is already
established. This classification was further expanded by
Csendes et al.,'' who divided Type II into 3 subtypes (by
thirds) based on the extent of bile duct wall involvement.
A fifth type was added in 2007, which refers to any other
type of Mirizzi syndrome associated with cholecystoen-
teric fistula (CEF).>'*" Finally, in 2012, Beltran'* estab-
lished a new classification based on a suggestion by
Solis-Caxaj,"” wherein the types of cholecystobiliary fistu-
la are reduced to two, based on whether more or less than
50% of the CBD is affected.

Mirizzi syndrome is surgically treated, and is consid-
ered a challenge for all surgerons. As there are no signs
or symptoms typical of this entity, and the percentage of
patients diagnosed preoperatively varies widely, from 8%
to 62.5%."

Owing to the high incidence of surgical CBD injuries
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(SCBDI) described in operated patients with Mirizzi syn-
drome (up to 17%), both preoperative diagnosis and prop-
er surgical planning are essential for the management of

14,17

this disease. Hence, the laparoscopic approach is con-

sidered controversial, and is only accepted in early stages
of Mirizzi syndrome.lg’19

In this study, we retrospectively assess our experience
in the diagnosis and treatment of Mirizzi syndrome. In or-
der to standardize the surgical treatment, we propose a

new classification of this syndrome.

MATERIALS AND METHODS

Patients diagnosed with Mirizzi syndrome who under-
went surgical procedures between January 2000 and
October 2015, at the Hospital Doctor Peset in Valencia,
Spain, were included in this retrospective study. The base-
line characteristics evaluated were the patient’s age, gen-
der, and American Society of Anesthesiologists (ASA)
grade. Data from the preoperative evaluation was collected,
including symptoms at diagnosis and results of blood tests
and radiological/endoscopic evaluation. Surgical records

were obtained, including type of procedure, operating time,

Table 1. Three Mirizzi syndrome classifications

intraoperative complications, and need of conversion to
open surgery. Postoperative morbidity included all compli-
cations that occurred during admission or in the 30 days
following intervention. These data as well as other
long-term  events, were evaluated following the
Dindo-Clavien classification.”’ Binary data is presented as
percentages. Continuous variables are presented as
meantstandard deviation or median, and interquartile range
(IQR) for non-normally distributed numerical variables.
Patients were evaluated according to the classification
proposed by Csendes in 2007, and subsequently classi-
fied according to the following system proposed. Mirizzi
syndrome would be classified as three types: Type 1 cor-
responds to the extrinsic compression of the bile duct;
Type 2, when effect of the cholecystobiliary fistula is less
than 50% of the CBD; and Type 3, when effect of the
cholecystobiliary fistula is more than 50%. Within each
of these sub-categories, Mirizzi syndrome is further classi-
fied according to three subtypes: Subtype A, in which no
associated CEF is observed; Subtype B, in which the CEF
is present without gallstone ileus; and Subtype C, in
which the CEF is associated with gallstone ileus (Table

1 and Fig. 1).

Csendes 2007"

Beltran 2012

Classification proposed

I I
Extrinsic compression CBD

11 ITa
CBF affects <33% of the CBD

Extrinsic compression CBD

CBF affects <50% of the CBD

1

Extrinsic compression CBD

A without CEF

B with CEF and without gallstone ileus
C with CEF and gallstone ileus

2

CBF affects <50% of the CBD
A without CEF
B with CEF and without gallstone ileus
C with CEF and gallstone ileus

3

CBF affects >50% of the CBD
A without CEF
B with CEF and without gallstone ileus
C with CEF and gallstone ileus

I
CBF affects 33-66% of the CBD
ITb
CBF affects >50% of the CBD
v
CBF affects >66% of the CBD
Va IlIa
MS with CEF and without gallstone CBF with CEF and without gallstone ileus
ileus
Vb IIIb

MS with CEF and gallstone ileus

CBF with CEF and without gallstone ileus

CBD, common bile duct; CBF, cholecystobiliary fistula; CEF, cholecystoenteric fistula
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Fig. 1. Proposal for classification
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of Mirizzi syndrome of 3 types
and 3 subtypes. Types: type 1, ex-
trinsic compression of the bile
duct; type 2, the cholecystobiliary
fistula affects less than 50% of
the common bile duct (CBD); and
type 3, the cholecystobiliary fistu-
la affects more than 50% of the
CBD. Subtypes: A, no associated
cholecystoenteric fistula (CEF);
B, CEF is present without gall-
stone ileus; and C, CEF is asso-
ciated with gallstone ileus.
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RESULTS

A total of 28 patients with Mirizzi syndrome were in-
cluded in this study. Of a total of 4853 cholecystectomies
performed between January 2000 and October 2015 at our
center, these patients represent a 0.5% incidence. Data
from 21 (75%) women and 7 (25%) men was extracted.

The mean age was 64+17 years. A previous history of
biliary disease was reported in 21 (75%) patients. Of these,
9 (32%) had presented episodes of biliary colic, 3 (11%)
obstructive jaundice, 2 (7%) acute cholecystitis, 3 (11%)
cholangitis, 1 (4%) presented with constitutional syn-
drome, 1 (4%) with gallstone ileus, whereas 3 patients
(11%) had asymptomatic cholelithiasis. The median time
from onset to surgery in patients who presented previous

biliary disease was 4.5 months, with IQR 4.5-7 months.

The most common signs and symptoms at diagnosis were
abdominal pain and fever in 12 patients (43%). Laboratory
findings and preoperative image diagnosis are shown in
Table 2. Ultrasonpgraphy was performed in all patients,
and was diagnostic in 14 of them. Preoperative diagnosis
was obtained in 19 patients (68%), and 7 (25%) patients
underwent ERCP prior to surgery; 5 patients (18%) were
operated in an emergency setting due to a diagnosis of
acute cholecystitis, and 23 patients (82%) underwent elec-
tive surgery. Laparotomy was performed in 12 patients
(43%), and a laparoscopic approach was attempted in 16
(57%). The laparoscopic procedure could be completed in
only 6 patients, of which 5 were type I, and only 1 was
type II. The reasons for conversion in the remaining 9 cas-
es were the presence of inflammatory mass and fibrosis

that prevented the correct identification of structures with-
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Table 2. Demographic, laboratory and surgery and morbidity data evaluated according to the classification proposed by Csendes

Type 1 Type 11 Type III Type IV Type V
N (%) 11 (39) 6 (24) 4 (14) 4 (14) 3 (10)
Women (%) 10 (3%5) 5 (21) 2 (7) 2 (7) 2 (7
ASA
1-2 9 5 1 1 2
3-4 2 1 3 1
Clinical presentation
Jaundice 1 1 1
Abdominal pain 1 2 1
Abdominal paintjaundice 3 2
Abdominal pain+fever 5 4 2 1
Asymptomatic 1 1 2
Laboratory findings
BT (mg/dl) 491+1.8 7.51£2.9 7.1£3.7 9.9+3.6 1.39+0.64
GGT (wL) 204+50 769+280 323+151 1018+246 380+278
GPT (wL) 108 (16-204) 171 (80-365) 35 (13-80) 106 (45-240) 40 (34-439)
Leukocytes (x10°/p/L) 10.94+3.3 7.8+0.9 8.9+1.9 8.7+1 7.4+2.2
Preoperative diagnosis (%) 9 (28) 4 (14) 3 (1) 4 (14) 1 4)
Ultrasound 7 4 3 0 0
CT 0 0 0 3 1
MRCP 1 0 0 1 0
Surgery
Only CC 7 cases
Only OCS 1 cases
CC+T-T 3 cases 4 cases 3 cases 1 case 2 cases
CC+PCR 1 case 1 case
CD 1 cases 1 case
HJ 3 cases
Morbidity
Grade 1 1 biliary fistula 1 biliary fistula
1 wound infection 1 abdominal
wall
hemorrhage
Grade 11 1 Pneumonia 1 abdominal
wall
hemorrhage
Grade III 1 Liver abscess 1 abdominal
wall
hemorrhage

CC, complete cholecystectomy; OCS, open subtotal cholecystectomy; T-Tube, T-Tube placement; PCR, primary choledochor-
rhaphy; CD, choledocoduodenostomy; HJ Roux-en-Y, hepatico-jejunostomy

in the Calot's triangle; in one case, the conversion was
due to uncontrolled bleeding. Intraoperative cholangiog-
raphy was carried out in 24 patients (86%).

In 1 patient who presented a cholecystobiliary fistula
and associated CEF, Mirizzi syndrome type 1B, we opted
to perform a cholecystectomy and choledochorrhaphy
over T-tube placement and duodenorrhaphy. In another
case of Mirizzi syndrome type 1C, CEF was associated
with gallstone ileus, so we first treated the gallbladder
ileus, followed by a second session where a laparoscopic

cholecystectomy was performed.

A description of surgical procedures according the
Csendes classification is shown in Table 2 and Fig. 2.

There was no postoperative mortality, and the morbidity
rate was 28%. Postoperative biliary fistula was reported
in 2 cases: one in an Mirizzi syndrome type I patient re-
sulting from a cystic duct leak, and another in a type IV
patient due to leakage of the hepaticojejunostomy; both
were resolved with medical treatment (Dindo-Clavien
grade I). One patient (Dindo-Clavien grade III) required
urgent surgical review due to postoperative haemorrhage

of the abdominal wall.
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28 Patients

16 Laparoscopies |

| 12 Laparotomies

6 Successed
3 LC-2 PCR-
1T-T

10 Conversions

20C -

— 10CS
Fig. 2. Surgical treatment of 28

patients with Mirizzi syndrome.
LC, laparoscopy cholecystec-

THY  H

1 2CD

5T-T

tomy; OC, open complete chol-
ecystectomy; OCS, open sub-

- 2HY

total cholecystectomy; T, Tube

5TT

— 20C

1T-T+ L]
duodenorhaphy

placement; PCR, primary chol-
edochorrhaphy; CD, choledoco-
duodenostomy; HJ Roux-en-Y,

12 Treatment
gallstone ileus

The mean postoperative stay was 15£9 days. The histo-
pathology study revealed gallbladder adenocarcinoma in
3 patients (11%). In 2 cases, a palliative treatment was
performed due to the age of patients. The third patient re-
turned to his home country to complete the treatment.

Mean follow-up was 13+3.5 months. One type III patient
who had been treated with a T-tube developed bile duct
stenosis after 1 year that required a hepaticojejunostomy.
Two patients were diagnosed with choledocholithiasis after

2 years, and were treated with ERCP.

DISCUSSION

Mirizzi syndrome is produced by an acute or chronic
inflammation as a result of the impaction, or one or multi-
ple gallstones, in the Hartman pouch, gallbladder in-
fundibulum, or cystic duct. The pathophysiological se-
quence to formation of the cholecystobiliary fistula has
been described by McSherry et al.'” and Csendes et al.,"”
who also suggested that the appearance of CEF is the next
stage in the same disease process. Predisposing factors for
the development of this syndrome include the presence of
a long cystic duct running parallel to the CBD, or a distal
cystic duct insertion into the CBD.” 1Its incidence in our
setting was 0.5%, confirming the rarity of this syndrome,
and is consistent with previous reports in developed
countries.”” Our results are also consistent with regards
to both mean age at presentation (64 years old [53-70
years]),22 and higher frequency in women (76% of cases).9

At initial presentation and diagnosis, the most common

symptom in our patients was abdominal pain associated

hepatico-jejunostomy.

with fever, followed by jaundice; 4 patients were asymp-
tomatic at diagnosis.

No sensitive diagnostic tests are currently available for
the diagnosis of Mirizzi syndrome. As in other biliary dis-
eases, ultrasound is the first-line diagnostic test, with sen-
sitivity varying from 8.3% to 62.7%" (50% in our series).
Ultrasound identifies various characteristic features of
Mirizzi syndrome, such as presence of a small gall-
bladder, with thin walls containing one or multiple gall-
stones in the infundibulum, and dilatation of the intra- and
extrahepatic bile ducts to the level of the obstruction.
Occasionally, however, the only finding reported is the
presence of choledocholithiasis.

The sensitivity of ultrasonography and computed to-
mography is similar, although the latter is more useful in
ruling out neoplastic processes that affect the periportal
region.23 Magnetic resonance cholangiopancreatography
(MRCP) is a sensitive technique for detecting gallstones
and bile duct stenosis, and can identify dilatation of the
intrahepatic bile ducts, the degree of inflammation and
presence of fistula, as well as differentiating tumour from
inflammatory processes.”* Although it is a non-invasive,
radiation-free test, it is not widely used due to its low
availability and high cost.

ERCP is considered the gold standard for the diagnosis
of Mirizzi syndrome,”® with its sensitivity ranging from
55% to 90%.”” In addition to being a diagnostic proce-
dure, it is also a therapeutic technique that enables ex-
traction of gallstones from the CBD or biliary drainage
surgery to be

performed.28 Nevertheless, it presents some limitations.

using stents, allowing for elective
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Fibrosis of the structures or the presence of chol-
edocholithiasis sometimes makes it difficult to access the
CBD; moreover, the technique is not free of complica-
tions, such as cholangitis or pancreatitis.

As previously noted, the intraoperative diagnosis rate
is high in our series,” so intraoperative cholangiography
plays a fundamental role. This technique provides a defin-
itive diagnosis, including the assessment of the presence
and characteristics of potential biliary fistulas, defects in
the CBD, and choledocholithiasis. It is extensively used
in our hospital, and is systematically performed in patients
with complex biliary disease, which explains the limited
use of ERCP and MRCP (25% and 11%, respectively).

Based on the Csendes classification, type I in our study
accounts for 39% of cases, and types II, III, IV and V
for 21%, 14%, 14% and 10%, respectively (Table 2).
However, the incidence of type I is higher in other pub-
lished series, such as those presented by Cui et al” and
Lledo et al.’® (Table 3). We believe this disparity can be
explained because, in our setting, type I is often not iden-
tified as Mirizzi syndrome by the surgeon. Extrinsic com-
pression of the CBD by an infundibular or cystic calculus
is common in the context of acute cholecystitis. Although
it can generally be treated adequately with chol-
ecystectomy, the associated inflammatory process is usu-
ally the first step in the subsequent development of the
syndrome, hence making the proper identification

important. Accurate diagnosis is also important due to the

high associated risk of SCBDI.

Different classifications for this syndrome have been
proposed over time. In 2012, Beltran'* proposed a new
classification in order to simplify and enable standardized
studies to be conducted. Fundamentally, it divides the
cholecysto-biliary fistula into 2, rather than 3 types, based
on whether more or less than 50% of the CBD wall is
affected. In our opinion, this simplified classification es-
tablishes a standardised approximation to the surgical ap-
proach for this rare syndrome, indicating hep-
aticojejunostomy in the event that more than half of the
wall is affected. Furthermore, as in the Csendes classi-
fication, it differentiates the type of Mirizzi syndrome in
the presence or absence of CEF.

The main shortcoming of these classifications is that
bile duct injuries associated with CEF, that significantly
determines the course of treatment, are not markedly
differentiated. These classifications do not classify the pa-
tients into two categories, namely with and without CEF."
We believe that the presence of CEF should not constitute
a type of Mirizzi syndrome, but a subtype within each of
the type of Mirizzi syndrome. Therefore, we propose a
new classification based on the classification suggested by
Beltran, and establish the following Mirizzi syndrome
subtypes: A, no CEF; B, CEF without gallstone ileus; and
C, CEF associated with gallstone ileus. It could thus be
appropriate for guiding the treatment of both biliary and

enteric damage (Fig. 3). Based on this classification, type

LC-LCS-0OC-0OCS

OC-OCS+primary rafia of the enteric fistula |

.

1° Treatment of gallstone ileus 2° LC-LCS-OC-OCS |

OCH+(T-T or PCR)-OCS

OCH(T-T or PCR)-OCS+primary rafia of the enteric fistula | Fig. 3. Classification proposal

and surgical treatment of Mirizzi

<
w
N
vy)

1° Treatment of gallstone ileus 2° OC-OCS

| syndrome. LC, laparoscopy chol-

ecystectomy; LCS, laparoscopy
subtotalcholecystectomy;  OC,

OCS or biliar derivation (CD-HJ)

| open complete cholecystectomy;

OCS, open subtotal cholecystec-

OCS or biliar derivation+primary rafia of the enteric fistula

| tomy; T, Tube placement; PCR,

primary choledochorrhaphy; CD,

L

1° Treatment of gallstone ileus 2° OCS or biliar derivation

| choledocoduodenostomy; HJ Roux-

en-Y, hepatico-jejunostomy.
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I A in our study accounts for 39% of cases, types 1B 4%,
type IC 4%, type IIA 25% type IIB 4%, and type IIIA
25%. There were no cases of Mirizzi syndrome type IIC,
1B and IIIC.

The laparoscopic approach to biliary lithiasis is cur-
rently the technique of choice. Nevertheless, although the
preferred treatment for Mirizzi syndrome is surgical, the
laparoscopic approach remains controversial owing to its
intermediate success rate. Laparoscopy cannot be consid-
ered the procedure of choice in all cases,” and SCBDI
rates can reach up to 22%.'® In Mirizzi syndrome type 1A,
the patients are reported to be successfully treated by lapa-
roscopy,'® although anterograde dissection is preferred in
case of a major inflammatory component that prevents
proper visualisation of the Calot’s triangle.30 Subtotal chol-
ecystectomy is an option to be considered in cases of se-
vere fibrosis, due to its safety and excellent outcomes.””"
Also, cases with associated choledocholithiasis can be
treated during the same surgical session.”

According to our new proposed classification, the open
approach is generally indicated for Mirizzi syndrome type
2A, by treating the bile duct defect by choledochorrhaphy

9,27,28
over T-tube placement.

Subtotal cholecystectomies,
primary choledochorrhaphies or choledocoplasties using
gallbladder wall segments have also been described.”
When destruction of the CBD wall is greater, as in
Mirizzi syndrome type 3A, biliary bypass (preferably hep-

18,2231
In

aticojejunostomy) is the treatment of choice.
Mirizzi syndrome subtype B associated with CEF without
gallstone ileus, preference would be for open surgery, in-
volving dissection and simple suture of the bilioenteric
fistula over the implicated viscera wall, and treatment of
the gallbladder. In 1 case in our series which presented
a cholecystobiliary fistula and associated CEF, Mirizzi
syndrome type 1B, we opted to perform a chol-
ecystectomy and choledochorrhaphy over T-tube place-
ment and duodenorrhaphy. In the other case of Mirizzi
syndrome type 2B, we performed a chol-
edocoduodenostomy after extending the solution of con-
tinuity of the fistula area, and cholecystectomy and pri-
mary choledochorrhaphy. For CEF associated with gall-
stone ileus (Mirizzi syndrome subtype C), two surgical
options could be performed. Both conditions can be treat-
ed simultaneously, or the gallbladder ileus can be treated

first, followed by subsequent treatment of the gallbladder

in a second session, due to the deterioration and usually
poor general health of these patients. A proposed by
Beltran,'* the two-step approach was our preferred option
in the only type 1C patient in our series. This could ex-
plain why some Mirizzi syndromes are not diagnosed, as
no action is subsequently taken on the bile duct. In any
case, treatment of the CBD largely depends on the degree
to which it is affected.

The postoperative mortality described in various series
previously is less than 1%, as against nil in our series.
However, morbidity varies widely, from 5% to 31%;30
Cui et al.”” estimate it to be around 9.5% (Table 3). We
observed only 1 case of biliary fistula that resolved with
conservative treatment, and 1 case of biliary stenosis that
required surgical intervention. A close relationship exists
between Mirizzi syndrome and gallbladder cancer, and be-
tween 0% and 28%" of patients with a preoperative di-
agnosis of Mirizzi syndrome are reported to present gall-
bladder cancer. Both diseases share the same pathophysio-
logical mechanism, namely the presence of gallstones for
long durations, resulting in chronic inflammation and in-
ducing damage to the bile duct mucosa.

In conclusion, Mirizzi syndrome today continues to be
an entity with a very low incidence, and presents both a
diagnostic and therapeutic challenge for surgeons. Our ex-
perience highlights the fact that although laparoscopic sur-
gery plays a fundamental role in the treatment of various
biliary diseases, its use in this syndrome is relegated to
the very early stages. As many surgeons could be in-
volved in treating this disease, this proposed classification
could guide the surgical management of this syndrome

and improve postoperative outcomes.
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