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Objective To retrospectively evaluate the diagnosis and treatment of Mirizzi syndrome (MS).

Methods Patients who received elective or emergency cholecystectomies in our center during 23 years
were retrospectively evaluated. The data reviewed included demography, clinical presentations, diagnostic
methods, surgical procedures, postoperative complications, and follow-up.

Results There were 27 patients diagnosed with MS among 8697 cholecystectomies performed during
that period. The preoperative diagnostic modalities included ultrasonography, computed tomography,
magnetic resonance cholangiopancreatography, and endoscopic retrograde cholangiopancreatography. The
incidence of MS Type I (12/27, 44.4%) had the dominance in the four types, the incidence of MS Type II and
Il were 33.3% (9/27) and 22.2% (6/27), and there were no MS Type IV patients. Laparoscopic
cholecystectomy was performed in 15 (55.6%) patients, but only 3 (11.1%) patients with MS Type I had a
successful surgery, and the other 12 were converted to open cholecystectomy. The remaining 12 patients
directly underwent open cholecystectomy. The surgical procedures except laparoscopic cholecystectomy
included simply open cholecystectomy (including laparoscopic cholecystectomy converted to open
cholecystectomy) (6/27, 22.2%), open cholecystectomy, T-tube placement with choledochotomy (9/27,
33.3%), open cholecystectomy, closure of the fistula with gallbladder cuff, T-tube placement (3/27, 11.1%),
and open cholecystectomy with excision of the external bile ducts, and Roux-en-Y hepatico-jejunostomy
(6/27, 22.2%). Of them, 88.9% (24/27) patients recovered uneventfully and were discharged in good
condition without any operation related mortality.

Conclusions Endoscopic retrograde cholangiopancreatography is a good method with diagnostic and
therapeutic purposes. Total or partial cholecystectomy is generally adequate for MS Type I. For MS Type II-1V,
paritial cholecystectomy, choledochoplasty, or if impossible, Roux-en-Y hepatico-jejunostomy may be
performed. Laparoscopic cholecystectomy may be successful in selected preoperatively diagnosed MS Type 1

patients, and open cholecystectomy is the standard therapeutic method.
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IRIZZI syndrome (MS) was first described by

Pablo L Mirizzi in 1948 which is characterized

by common hepatic duct obstruction owing to

extrinsic mechanical compression and/or
surrounding inflammation by a gallstone impacted at the
gallbladder neck or cystic duct.! In some cases, the associated
inflammation was found to progress to cholecystocholedochal
fistula. The reported prevalence of MS is about 0.06%-3.0%
in patients undergoing cholecystectomy.”* Its clinical
manifestations sometimes vary from obstructive jaundice
associated with extrinsic compression to cholecystobiliary
fistula when the stone migrates through the cystic duct.
There are 4 types of MS reported by Csendes et al: > (Type
I) extrinsic compression of the common bile duct by an
impacted gallstone at the gallbladder or at the cystic duct;
(Type 1II) cholecystobiliary fistula involving less than
one-third of the circumference of the common bile duct;
(Type III) cholecystobiliary fistula involving up to
two-thirds of the circumference of the common bile duct;
(Type 1V) cholecystobiliary fistula comprising the whole
circumference of the common bile duct. Most of the MS
cases are not accurately diagnosed preoperatively, despite
of the modern imaging techniques. So there is increased
risk of bile duct injury, especially when a fistula, extensive
adhesions of the Calot’s triangle, or anatomic alterations
makes the surgical intervention more complex. The
purpose of this study was to retrospectively review the
experience of our center in the diagnosis and treatment of
MS over 20 years.

PATIENTS AND METHODS

From January 1988 to November 2011, a total of 8697
cholecystectomies that were performed during the period in
Peking Union Medical College (PUMC) Hospital were included in
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this retrospective review. And 27 patients with the final
diagnosis of MS were retrospectively evaluated. The following
variables were analyzed: age, sex, years of gallstone disease,
type of MS according to criteria proposed by Csendes et al, °
clinical presentations, laboratory findings, diagnostic modalities,
presence of choledocholithiasis, type of surgical procedures,
intraoperative and postoperative complications and mortality.

RESULTS

General conditions

MS diagnosis was made in 27 patients of the 8697 cholecy-
stectomies with the incidence of 0.31% during the 23 years
period. There were 19 (70.4%) female patients and 8 (29.6%)
male patients with a mean age of 57.1 (range: 36-79) years.
Body mass index was 29.3 (range: 21.1-32.7) kg/m?. The
duration of gallstone disease from the onset of symptoms to
surgical management was long with a mean period of 10.5
(range: 3-19) years. The most frequent signs and symptoms
were abdominal pain in 24 (88.9%) patients and jaundice and
itching in 21 (77.8%) patients. Other symptoms included
nausea and vomiting (44.4%, 12/27), fever (37.0%, 10/27),
anorexia (33.3%, 9/27), diarrhea (7.4%, 2/27), and
constipation (3.7%, 1/27). One (3.7%) patient did not have
any symptoms at presentation. Table 1 summarizes the
laboratory findings at presentation. There were 26 patients
with abnormal liver function.

Clinical diagnosis

All 27 patients underwent ultrasonography initially which
revealed cholelithiasis and the dilation of the extrahepatic
bile duct in all MS patients, and ultrasonography also showed
atrophic gallbladder with gallstones in both gallbladder and
common bile duct in 13 (48.1%) patients, gallstones only
in the gallbladder in the other 14 (51.9%) patients. Dilated

Table 1. Laboratory characteristics at presentation of 27 Mirizzi syndrome patients

Items Normal value range

White blood cell count (x10%/L)

Total bilirubin (pmol/L)

Direct bilirubin (umol/L)

Aspartate aminotransferase (IU/L)
Alanine aminotransferase (IU/L)
Alkaline phosphatase (IU/L)
Gamma-glutamyl transpeptidase (IU/L)
Amylase (IU/L)

Lipase (IU/L)

Measured value® (range)
4-10 9.36+3.23 (3.9-22.3)
5.1-22.2 132.3+47.8 (42.6-235.4)
0-8.6 110.8+57.2 (21.3-210.7)
5-40 486.5+176.7 (43-1236)
5-37 596.7+234.6 (46-2257)
30-120 203.2+98.1 (153-697)
10-67 7024368 (59-1802)
25-125 145+24 (9-1769)
7-58 53+34 (13-97)

§: Plus-minus values are means+SD.
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intrahepatic biliary tree was shown in 11 (40.7%) patients.
In addition, 8 patients were further investigated with
computed tomography (CT) of the abdomen to evaluate
whether there was a gallbladder cancer. CT showed dilated
extrahepatic bile duct in all 8 patients and dilated intrahe-
patic bile duct in 3 patients. Moreover, 9 patients underwent
magnetic resonance cholangiopancreatography (MRCP), 7
patients’ MRCP showed external compression of hepatic ducts
by impacted gallstones and dilatation of the proximal biliary
system, and they were suspected with MS. Totally, 17 patients
underwent endoscopic retrograde cholangiopancreatography
(ERCP). The ERCP revealed the stenosis of the extrahepatic
bile duct as well as dilation of the intrahepatic biliary tree in
all 17 cases, stones within the cystic duct adjacent to bile
ductin 17 cases, bile duct stones in 11 cases and pus in bile
duct in 3 cases. The sphincterotomy, nasobiliary drain,
stent placement, complete and partial stone extraction
during the ERCP were performed in 8, 9, 6, 5 and 3 patients,
respectively. Preoperatively, there were 12 (12/27, 44.4%)
cases diagnosed with MS through ultrasonography, 4 (4/8,
50.0%) cases diagnosed with MS through CT (Fig. 1A), 7
(7/9, 77.8%) cases diagnosed with MS through MRCP, and
17 (17/17, 100%) cases diagnosed with MS through ERCP
(Fig. 1B). There were 12 (44.4%) MS Type I cases, 9
(33.3%) MS Type II cases and 6 (22.2%) MS Type III
cases.

Treatment

Cholecystectomy was performed in all 27 patients. Totally,
15 (55.6%) patients started with laparoscopic exploration,
but only 3 (11.1%) of the surgeries could successfully be
performed with laparoscopic cholecystectomy (LC). The
conversion rate from LC to open cholecystectomy (OC) was

Figure 1. A. Mirizzi syndrome with acute cholangitis. Computed
tomography reveals radioparent calculus in the dilated
cystic duct (bold arrow), vague structure in the junction
of cystic duct, and common hepatic duct with air in the
intrahepatic tract (thin arrow). B. Mirizzi syndrome
(Type I, Csendes classification). Endoscopic retrograde
cholangiopancreatography indicates extrinsic compression
of the common hepatic duct (arrow).
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80% (12/15). LC was converted to OC technically because
of severe adhesion and indistinct anatomy due to peribiliary
edematous and inflammatory tissue. Those who underwent
successful LC had Type I MS. For those patients who were
converted to OC, 9 patients had Type I MS and 3 patients
had Type II MS, respectively. Of 12 patients with Type I MS,
9 simply underwent cholecystectomy including 3 cases
receiving LC and 6 undergoing OC. The remaining 3 Type I
MS patients (conversion to OC) and 6 Type II MS patients
(conversion to OC 3 cases, OC 3 cases) underwent
cholecystectomy, T-tube placement with choledochotomy
for biliary drainage. The other 3 Type II MS patients
receiving LC underwent cholecystectomy, closure of the
fistula with gallbladder cuff, T-tube placement. All the 6
patients with Type III MS underwent cholecystectomy with
excision of the external
hepatico-jejunostomy. The operative characteristics of all
patients are summarized in Table 2.

bile ducts and Roux-en-Y

Pathological diagnosis

Pathological examinations were done for all surgical speci-
mens. The pathological results were reported as acute or chronic
cholecystitis except one patient with incidental gallbladder
cancer (stage I), who did not need further treatment.

Table 2. Operative characteristics of 27 Mirizzi syndrome patients

Case
Trems number
Elective surgery 23
Emergency surgery 4
Initial LC 15
Initial OC 12
Reasons for LC converted to OC
Adhesions/inflammation/indistinct anatomy 4
Gallbladder perforation 2
Bile duct exploration 16
Direct approach 10
Transcystic approach 6
Defect caused by removal of gallbladder or stones 3
Placement of T-tube 15
Location of stones
Cystic duct-bile duct junction 9
Cystic duct 3
Bile duct 6
Gallbladder 27

LC: laparoscopic cholecystectomy; OC: open cholecystectomy.
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Prognosis

The mean hospital stay time was 9.7 (range: 6-21) days.
The mean time of follow-up was 35.3 months with a range
of 3-146 months. Two patients were lost to follow-up.
There was no operative mortality, and no complications in
the early postoperative period except 1 case with wound
infection. Postoperative T-tube cholangiography was performed
in 8 patients, 7 patients were normal and 1 showed
inflammatory stricture, and it was completely resolved in
the repeated T-tube cholangiography with the medical ther-
apy one month later. However, there was 1 (3.7%) patient
who underwent the excision of external bile ducts and
Roux-en-Y hepatico-jejunostomy had cholangitis which
occurred postoperatively 5 month later and recovered with
the treatment of antibiotics. All the patients had no late
postoperative complications (biliary stricture, infection,
etc.) in the follow-up period.

DISCUSSION

The phenomenon as functional hepatic syndrome of MS is a
rare cause of acquired jaundice. It is a rare complication of
long-standing cholelithiasis associated with large gallstones
located in the gallbladder that compresses the common
hepatic duct. The obstructive jaundice can be caused by
direct extrinsic compression by the stone or from fibrosis
caused by chronic cholecystitis inflammation. A cholecysto-
choledochal fistula may occur.

In 1989, a classification with four types for MS was
suggested by Csendes et al ® which is widely accepted and
on which the surgical management for MS depends.

The incidence of MS is low and the reported prevalence
of MS ranges from 0.06% to 3.0% >* among patients
undergoing cholecystectomy. In our study, it was 0.31%
which correlates with the incidence rate reported in the
literatures. In our study, the most patients with MS was
Type I (Type I 44.4%, Type II 33.3%, Type III 22.3%,
Type 0), and Chan et al ® also reported the same
dominance of Type I, whereas Aydin et al 7 and Csendes
et al > reported the dominance of incidence of Type II and
Type III, respectively. The difference may be due to more
knowledge on MS and early diagnosis with modern
diagnostic modalities. The mean age of 27 patients in our
study was 57.1 years old (range: 36-79 years), which
varies from other reports (range: 44-62 years).> ® But
there were 19 (70.4%) female patients which correlates
well with other reports.> ©

The clinical diagnosis of MS is difficult due to the
absence of reliable clinical indicators. Most cases present
with abdominal pain, jaundice, and abnormal liver function
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tests (more than 75% patients have those abnormalities in
our study) which were generally consistent with obstructive
choledocholithiasis, but these are neither specific nor
diagnostic for the differentiation of MS from other biliary
tract disease.

Because of the nonspecific clinical presentations of MS,
the preoperative diagnosis of MS with imaging study is also
similar. Ultrasonograhpy is used as a noninvasive screening
modality which shows the typical features of MS: shrunken
gallbladder with a large gallstone in the gallbladder neck,
dilation of the proximal bile duct and intrahepatic bile ducts,
and the common bile duct having a normal diameter below
the obstruction. Ultrasonography is the most common initially
used imaging method in obstructive jaundice with the
sensitivity of 8.3%-42%.> % But Wehrmann et al *° reported
that the intraductal ultrasonography can get a diagnosis
with a sensitivity of 97% and a specificity of 100%.

Similar to ultrasonography, CT can not show definite
information about MS. CT can often show dilation of
intrahepatic and extrahepatic ducts with stones in the
biliary trees above the level of gallbladder neck. It can also
provide the additional information which is possible to
differentiate between MS and malignant lesions of the
extrahepatic bile duct and gallbladder.'* 12

MRCP is another noninvasive imaging technique which
can show the typical features of MS. MRCP can also provide
additional information on the adjacent tissue around
gallbladder.!?

ERCP is the most effective and sensitive imaging
modality for the diagnosis of MS. ERCP can clearly depict
the anatomical changes that caused by MS, including the
curvilinear impression of the impacted gallstone on the
common hepatic ducts by extrinsic compression from the
gallstone and dilatation of the proximal biliary system.
ERCP can also determine whether there is fistula and the
location of the biliary obstruction; it can especially provide
the biliary therapeutic decompression with papillotomy and
stent insertion which serves both diagnostic and therapeutic
purposes.’ There were 15 patients undergoing preoperatively
nasobiliary drain or stent placement (9/6) for cholangitis or
deep jaundice in our study. This preoperatively interventional
management was reported by Chowbey et al.'* The reflux
of bile into the gallbladder is an indicator of the presence of
fistula for the cystic duct, which is usually occluded by
inflammation.® Cholangiogram in ERCP would help to
confirm the presence and the size of the fistula, and stones
in the common bile duct could be extracted with sphinc-
terotomy which was performed in 8 patients in this study.

In our study, the sensitivity of ultrasonography, CT,
MRCP and ERCP in the preoperative diagnosis of MS was
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44.4%, 50%, 77.8%, and 100%, respectively, which
correlates well with previous reports. > & °

The surgery is most definite treatment for MS, and must
be individualized depending on the type of MS. Since
preoperative diagnosis of MS is difficult, both intraoperative
recognition and surgical experience remain critical to get a
good surgical result without any complications.

For Csendes Type I, different surgical approaches may
be feasible because there is no cholecysto-biliary fistula.
Most authors agreed that total cholecystectomy can be
performed if there is only moderate inflammation when
safe dissection is possible.’> ® In the case with local
inflammation severely hampering safe dissection of the
structure of Calot's triangle, retrograde fundus-first
cholecystectomy technique is preferred approach. If safe
dissection is not possible, subtotal cholecystectomy with
the neck of gallbladder left in pace is another approach.'>'’
The common bile duct should be explored to exclude
further causes of obstruction when there are common bile
ducts, fistula or stenosis at the impacted site. The insertion
of a T-tube may be needed for temporary biliary
decompression. In our study, there were 3 patients with
Csendes Type I undergoing cholecystectomy and T-tube
placement with choledochotomy in the bile duct
successfully. The reported incidence of conversion to OC
was very high (37%-78%), ” and it was 80% in our study
which is very close to the literature. The main reasons for
the conversions were due to the severe inflammation and
anatomic distortion.

Jaundice is very common in MS Type II-IV for the
possible presence of cholecysto-biliary fistula, so they need
more complex intervention, but there is less well defined
surgical treatment. During the dissection of biliary system,
if bile flows out from the common bile duct after the
removal of the impacted gallstone in the cystic duct,
cholecysto-biliary fistula must be strongly suspected.

The management of MS Type II and III is more
controversial. To avoid the lesion of the common bile duct,
most of MS Type II can usually be treated with partial
cholecystectomy, then with or without oversewing the
gallbladder cuff, and closing the fistula with a T-tube
placement in the common bile duct.'®> Some authors also
suggested placement of a T-tube through a separate
choledochotomy in the distal common bile duct in order to
prevent excessive leakage and stricture at the fistula site.'®
In our study, 6 (66.7%) patients with MS Type II received
cholecystectomy, T-tube placement with choledochotomy,
in which 3 patients underwent closure of the fistula with
gallbladder cuff, and the other 3 did not. For repair of large
defects (MS Type II and 1V), some authors refer a
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biliary-enteric bypass with a Roux-en-Y hepatico-jejunostomy
or a choledochoduodenostomy for large fistula or severely
damaged bile duct. % ¥ '° The 6 patients with MS Type III
underwent excision of external bile ducts and Roux-en-Y
hepatico-jejunostomy. There was no MS Type IV in our study.

No significant bile leakage was observed postoperatively.
One patient (MS Type II) with persistent jaundice underwent
ERCP with extraction from the common bile duct after he
received cholecystectomy, T-tube placement with choledo-
chotomy one month postoperatively. T-tube would be removed
about 8 weeks postoperatively when the cholangiogram through
T-tube showed there were no stones or stricture in the
common bile duct. All the patients with MS had a mean
follow-up time of 35.3 (range: 3-146) months.

In conclusion, the incidence of MS is low. The
preoperative diagnosis is critical for surgeons to determine
the best surgical procedure. Noninvasive laboratory
investigations and ultrasonography, or CT, only provide
supportive diagnostic information. A preoperative ERCP or
MRCP is usually used to establish the diagnosis and assess
the anatomy; especially ERCP can also decompress the
obstructive bile duct system. Since the introduction of LC, it
is very risky in the treatment of MS with LC. Only
experienced surgeons can perform LC on selected MS Type
I patients. The open approach remains the standard
method for MS Type II-IV due to the complicated situation
of extensive adhesions of the Calot’s triangle, or anatomic
alterations and the frequent need for biliary enteric
drainage. For MS Type I, the surgical treatment generally
involves minimal interventions such as partial or total
(open or laparoscopic) cholecystectomy. Most of MS Type
IT and some of the MS Type III defects can usually be
treated successfully with either complete or partial
cholecystectomy followed by repair of the bile duct defect
with gallbladder cuff or choledochoplasty with T-tube
placement in the common bile duct. The remaining MS
Type II and III cases could undergo cholecystectomy
with excision of the external bile ducts and reconstruction
with Roux-en-Y hepatico-jejunostomy. For MS Type 1V,
cholecystectomy with excision of the external bile ducts
and reconstruction with Roux-en-Y hepatico-jejunostomy
is recommended.
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