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Abstract: Background: Mirizzi syndrome (MS) occurs when gallstone impaction in Hartmann’s pouch
results in extrinsic obstruction of the common bile duct, and fistulation may occur.

Methods: prospective study of patients who are surgically treated for MS from January 2021 to march
2023.Patient presentations, diagnostic methods, treatments and complications were recorded.

Results: twenty- eight patients were grouped according to a classification proposed by Beltran et al. 22
(78.5%), 5 (17.8%) and 1 (3.5 %) patients were classified as types I, Il, and Il respectively.

Magnetic-resonance- cholangiopancreaticography was the most sensitive imaging modality, suggesting MS
in (90 %), followed by CT scan (39.2%) and ultrasonography (14.2%). Twelve underwent Endoscopic-
retrograde- cholangiopancreaticography and 8(66.6%) suggested the presence of MS. MS was accurately
diagnosed pre-operatively in 20 (71.4%) patients.

In type I, 21 (93.0%) patients underwent cholecystectomy and one patient underwent hepatico-enteric
anastomosis.

In type |1, 3 (66.7%) underwent cholecystectomy and 1 (27.8%) required hepatico- enteric anastomosis and
1 underwent choledochoplasty the patient with type 111 MS, required a stone extraction and keeping of the
choledocoenteric fistula Laparoscopic cholecystectomy was attempted in 8 (28.5%) patients and 6 (75.0%)
required conversion.

Conclusion: MS is a challenging condition and multimodal diagnostic approach has the greatest yield in
achieving accurate pre-operative diagnosis.

If suspicion is high, a trial of laparoscopic dissection with low threshold for open conversion is
recommended.

Keyword: Mirizzi syndrome (MS).
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Introduction:

Mirizzi syndrome (MS) is a rare condition caused by the compression of the common hepatic duct due to
stones located in the cystic duct or the neck of the gallbladder. The main symptoms noticed in patients with
this condition are upper abdominal pain and jaundice (1)

It was first mentioned in 1905 by Kehr and later in 1908 by Ruge, who described it as a disease caused by
the external obstruction of the bile duct associated with jaundice. Eventually, in 1948, the Argentinean
surgeon Pablo Mirizzi published an article that established the eponym for this syndrome and defined it as
the compression of a bile duct by a gallstone, associated with pressure ulceration generating local
inflammation. The compression may lead to external obstruction, erosion, fibrosis or fistula with various
levels of complexity (2-4).

The reported frequency of MS is approximately 0.05-4%. Based on data presented in articles, the overall
frequency of MS was higher in females than in males. The proportion of females suffering from MS ranged
between 55.6-77% (5-9).

However, the available data vary in different parts of the world. Thus, in well-developed countries and
regions, such as Europe, MS is found in 0.5% of all cholecystectomies, but in Asia, Central and South
America the statistics are generally higher and reach as much as 4.7-5.7% (2, 10, 11). In the population of
patients undergoing endoscopic retrograde cholepancreatography (ERCP), the incidence of MS is estimated
to be 1.07% (4).

1.1 Pathophysiology

The current knowledge on the pathophysiology of Mirizzi syndrome states that it is an external compression
of the common hepatic duct (CHD) by a gallstone impacted in the gallbladder’s Hartmann’s pouch or the
cystic duct

(12-14).

Previously, however, concepts for explaining the disease were different. Initially, Mirizzi thought that the
syndrome he described was functional, rather than just mechanical. He believed that the inflammation

in the surrounding structures predisposes a “bile duct sphincter” to contract and cause biliary stenosis. Later,
his theory was discarded due to the lack of any sphincter in that area *?. There were reports of classifying
Mirizzi syndrome as the compression of the bile duct by structures other than a gallstone, such as
gallbladder cancer or a large, distended, inflammatory gallbladder, but some authors suggest avoiding such
confusion and refer to MS as only a stone disease® . Isolated extrinsic compression of the CHD is
considered to be the first stage of the syndrome. Prolonged, chronic compression caused by the stone on the
gallbladder and CHD walls results in inflammation, ulceration and the formation of Cholecystobiliary
fistulas of different stages of advancement. A cholecystoenteric fistula may also occur in the same way.
These complications are recognized as the next stages of the Mirizzi syndrome * 7 12.13.15)

Beltran et al. formed a list of nine characteristics of MS distorted anatomy based on previous reports 12),
The authors marked out:

1. Atrophic gallbladder with thick or thin walls;

2. Obliterated cystic duct;

3. Cystic duct—Ilong, parallel to the common hepatic duct and with low insertion;

4. Cystic duct—short cystic duct with another anatomical variation;
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5. Bile duct—partially obstructed due to the external compression or a gallstone eroding from the
gallbladder;

6. Distal bile duct with normal thin walls and no distended lumen;

7. Proximal bile duct—dilated with inflamed walls;

8. Abnormal communication between the bile duct and the gallbladder;

9. Fistula between the gallbladder and stomach, duodenum, colon or other structures.

A long-lasting inflammatory process results in the formation of many dense, hard, fibrous adhesions
between the gallbladder and the CBD, which are commonly found in patients with MS. Other signs that
might suggest Mirizzi syndrome are a thick-walled gallbladder or a contracted gallbladder— especially
when a fistula is present. However, when a fistula is absent, the gallbladder can be enlarged and inflamed
due to a cystic duct blockage. Operating in the difficult anatomy and adhesions in MS is challenging and the
dissection of Calot’s triangle may lead to bile duct injury or bleeding® 16 17).

1.2 Classification of Mirizzi Syndrome

Over time, different classifications have been proposed for this syndrome. The most widely accepted
classification is from McSherry et al*® published in 1982. It classifies Mirizzi syndrome into 2 types, based
on endoscopic retrograde cholangiopancreatography (ERCP) findings:

Type | involves extrinsic compression of the CBD, while in Type 11, the Cholecystobiliary fistula is already
established.

In 1989, Csendes et al. proposed a classification which expanded the one proposed by McSherry. The
authors presented four types of the syndrome type I, which was equal to the McSherry type I; and types 11—
IV relating to the different stages of the fistula. Type Il represents a cholecystobiliary fistula with up to one-
third of bile duct wall erosion.

Type 11l consists of a fistula involving two-thirds of the bile duct wall. Finally, type IV refers to the
complete destruction of the bile duct and its walls being fused with the gallbladder 9.

This classification remained unchanged for almost two decades, but in 2008 Csendes and Beltran
complemented the previous classification by adding types Va and Vb. Type Va includes an uncomplicated
cholecystoenteric fistula, while type Vb represents a cholecystoenteric fistula followed by a gallstone ileus
29). As seen in Fig 1.

Fig 1: Anatomical sketch of Mirizzi Syndrome according to Csendes and Beltran (2008).

o o, q

In 2009 Solis-Caxaj suggested a way to simplify Cesendes and Beltran’s classification into three types:
types | and Il were the same as McSherry’s types regarding cholecystoenteric fistulas—Illa (without
gallstone ileus) and I11b (with gallstone ileus) @Y.
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Based on this suggestion, Beltran et al. validated the previous classification in 2012 by implementing Solis-
Caxaj types Illa and Illb instead of types Va and Vb, but also resigned from the previous types I11-1V and
simplified them to types lla (a fistula involving <50% of the bile duct diameter) and Ilb (a fistula involving
>50% of the bile duct diameter) !?.as seen in table 1 However, other classifications also exist. Starling and
Matallana @2 divided Type I into 2 subtypes: la (long cystic duct) and Ib (short cystic duct).

Table 1: Three Mirizzi syndrome classifications

McSherry et al*®

Csendes et al.-1989 and
Complemented in 2008(1°23)

Beltran 201212

I
Extrinsic compression
CBD

I
Extrinsic compression CBD

I
Extrinsic compression
CBD

I
CBF

1
CBF affects <33% of the CBD

lla
CBF affects <50% of
the CBD

b
CBF affects >50% of
the CBD
HE
CBF with CEF and
without gallstone ileus

I
CBF affects 33-66% of the CBD

v
CBF affects >66% of the CBD

Va b

MS with CEF and without gallstone | CBF with CEF and with
ileus gallstone ileus
Vb

MS with CEF and gallstone ileus

1.2 Diagnosis:

Safe and effective surgical therapy is facilitated by accurate preoperative diagnosis. However, such

diagnosis is often missed preoperatively, although more advanced cases of disease are easier to detect before
(4)

surgery',

1.2.1 Symptoms, signs and Laboratory tests:

The clinical presentation of Mirizzi Syndrome ranges from asymptomatic to non-specific, to Several
symptoms that were knowledged in patients suffering from MS. the most common symptoms were
abdominal pain (incidence 65.7-100%) and jaundice (ranging between 45-87.5%). Other symptoms were
nausea and vomiting (31-62%), cholangitis (up to 56%), fever (21-42%) and anorexia (11-29.2%) .®: 6 24
2 Furthermore, Shirah et al. reported that there was a positive Murphy’s sign in 50% of their patients
during physical examination ®). The mean duration of the various symptoms was determined to be between
3 to 24 months @* 16 | but it is worth mentioning that Prasad et al. noticed that symptoms in patients
suffering from uncomplicated gallstone disease lasted half as long as in those with MS®@8),

The overall percentage of asymptomatic patients ranged between 3.7% and 17% @* 2. The most common
examinations are white blood cell count (WBC), alanine aminotransferase(ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), bilirubin and gamma-glutamyl transpeptidase (GGT).
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Leukocytosis was diagnosed in 73.4% of MS patients in the study by Shirah et al. ®. Ahlawat reported
elevated WBC only if acute cholecystitis, cholangitis or pancreatitis occurred along with MS®®. Articles
that present numerological data show that mean WBC levels are generally around the upper limit of normal
levels or slightly beyond. A few papers specify the results for different types of MS. According to Paya-
Llorente and Erben % 29 mean WBC levels were moderately lower when a cholecystobiliary fistula was
present.

On the other hand, Lledo et al. presented contrary data with an inverted Trend ®®. ALT and AST levels are
reported to be generally elevated in 39— 98% of tests for ALT and 37-89% for AST © 25 27, 28, 30),

According to some of the articles, the mean levels of ALT and AST in MS patients are several times higher
than normal and can reach 286 and 263 U/L, respectively. Data describing those parameters in relation to
MS type are inconsistent. Erben et al. report a significant decline in AST and ALT levels from over 250 U/L
to less than 100 U/L when there is a cholecystobilliary fistula, while Lledd et al. show a gradual growth in
the levels of the parameters with the advancement of the fistula, but neither ALT or AST exceed 90 U/L in
this study(’: 10 24.29),

The results of ALP test are said to be elevated in even 93.8% of patients and its mean levels are reported to
be approximately 324-402 U/L, but can be as high as 1236 U/L (10, 16, 25, 27, 30, 31).

Most authors concur that total bilirubin levels are elevated in MS patients— even in as many as 92.2% of
them ©.Payé-Llorente as well as Lled6 report increasing mean levels of bilirubin with the advancement of
the cholecystobiliary fistula. Erben et al., however, present data showing a decline in bilirubin when there is
a cholecystobiliary fistula. Interestingly, Paya-Llorente and colleagues report much lower bilirubin in
Csendes type V, which may be due to a discharge of the bile straight to the intestines. Generally, the mean
bilirubin levels are reported to be between 2-9.9 mg% (7, 10, 14, 16, 24, 29, 31).

The literature is consistent when it comes to GGT levels, which are commonly elevated according to
multiple articles. The mean range could be depicted as 204-1018U/L 9

1.2.2 imaging:

the following diagnostic modalities are currently widely in use, including: abdominal ultrasonography, CT,
MRCP and ERCP

A: Abdominal US

US is used as a routine investigation for biliary disease. This technique can reveal gallstones and
cholecystitis and reveal evidence of Mirizzi Syndrome such as an atrophic gallbladder and ectatic common
hepatic duct with a normal distal CBD, or edematous gallbladder caused by acute cholecystitis.

() Existing Literatures confirms a diagnostic accuracy of 29%, with a sensitivity between 8.3% and 27%. ©
7, 32, 33)

In one study involving 198 patients, the sensitivity of ultrasound for Mirizzi Syndrome was as high as
77.8%.

B:CT

Although no specific radiological features of Mirizzi Syndrome can be recognized on CT imaging, this
technique can be very effective in detecting the cause and location of biliary obstruction. % 27 34

CT is also useful for differentiating hepatic portal or hepatic infiltration of tumors. 5
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In patients with Cholecystobiliary fistula, CT scanning is valuable in distinguishing Mirizzi Syndrome from
neoplasia. For example, Fabien et al ®® reported 5 cases in whom CT scan adequately diagnosed Mirizzi
Syndrome, and concluded that adequate diagnosis can be reached on the basis of clinical symptoms and
images on a CT scan.

C: MRCP

At present, MRCP is the preferred diagnostic tool, and is a noninvasive imaging technique with a 50%
diagnostic accuracy rate.®”

MRCP can delineate the typical characteristics of Mirizzi Syndrome, such as a stone in the common hepatic
duct (CHD), extrinsic compression of the CHD, and dilatation of the CHD with normal-sized CBD. MRCP
confirmation is required when ultrasound examination detects a dilated bile duct with evidence of
obstructive jaundice or stone impaction in the bile duct. Biliary and pancreatic ducts can also be assessed by
MRCP, which can create superior images of inflammation around the gallbladder. Such inflammation is
characteristic of Mirizzi Syndrome, and can therefore be used to distinguish biliary conditions including
cancer. ©®® However, MRCP is not efficient at localizing a cholecystocholedochol fistula.
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Fig 2: 30 years old female with Mirizzi syndrome type I
(radiology cases Case contribution: Dr Radhiana Hassan)

D: ERCP

Despite its invasiveness, ERCP is considered a gold standard diagnostic tool for Mirizzi Syndrome with a
mean sensitivity rate of 76.2%.¢% 4D Indeed, Xie-qun et al ?” reported a 100% sensitivity rate for ERCP.
This technique yields superior visualization of the extra-hepatic bile ducts, and can clearly show extrinsic
compression by impacted gallstones in the CBD with resulting proximal biliary dilatation. Furthermore,
ERCP can accurately determine the presence and location of fistula and biliary obstruction. Therapeutic
decompression by papillotomy and stent or nasal bile drainage (NBD) can be achieved during ERCP. ¢7: 42)
Moreover, an endoscopic NBD tube placed during ERCP allows the outcome of surgery to be assessed
through endoscopic NBD cholangiography, thus facilitating minimally invasive laparoscopic surgery for
Mirizzi Syndrome. “? However, ERCP can also be associated with devastating complications such as
cholangitis or pancreatitis. and its application in patients suffering Mirizzi Syndrome should be considered
with significant caution. *?

E: Other modalities of diagnosis

The combination of >2 diagnostic modalities has become commonplace in the management of Mirizzi
Syndrome. However, this practice is not supported by strong evidence and there is currently no consensus
among experts in terms of the added benefit of this practice. “4

Other, less traditional modalities of diagnosis are also reported in the literatures. For instance, percutaneous
trans hepatic cholangiography offers a reasonable option for diagnosis and the relief of obstructive
symptoms preoperatively, especially when endoscopic treatment fails. “> 4 Furthermore, intraductal
ultrasonography can expose defects in the ductal mucosa, suggesting the presence of a
cholecystocholedochol fistula.®% 3 %) During the intraductal ultrasonography (IDUS) procedure, the probe
is inserted up until it reaches biliary bifurcation and after imagining it is withdrawn in a stepwise manner.
The criterion for diagnosing Mirizzi syndrome by IDUS is a “caplike” reflex, with or without an acoustic
shadow seen in a ductal structure next to the CBD at the level of obstruction. According to Wehrmann et al.,
the most meticulous disclosure of stones located in the bile duct was achieved with IDUS (sensitivity 95%,
specificity 92%), while MRCP achieved a level of sensitivity of 80% and a specificity of 83%.
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Endoscopic ultrasound (EUS) can also be performed prior to ERCP to further evaluate the bile ducts and
pancreas and to determine the cause of biliary strictures. For example, Rayapudi et al“® reported one case
of Mirizzi Syndrome Type 1 by EUS examination. By comparing endoscopic ultrasonography (EUS)—
linear or radial—and intraductal ultrasonography, IDUS is superior to EUS in particular with regard to
accuracy, sensitivity and specificity. Additionally, EUS lacks the clear anatomical guide (the CBD) that
IDUS has by definition. The information provided by IDUS was used to specify an appropriate surgical
approach and enabled the surgeons to create direct patient management. It led to a higher rate of minimally
invasive surgery being carried out on patients GV,

1.2.3 Intraoperative diagnosis

Intraoperative diagnosis A large number of patients are only diagnosed with Mirizzi Syndrome during
surgery.® Surgery can reveal a range of signs associated with Mirizzi Syndrome, such as an edematous or
atrophic gallbladder with distortion of Calot triangle, an impacted gallstone in the infundibulum or the neck
of the cystic duct, thick fibrosis around Calot triangle, and adhesions under the liver space.
Cholecystobiliary fistula is strongly suspected if the extraction of an impacted stone is followed by the
leakage of bile from the  bile duct.?” 340 Fuyrtherintraoperative  cholangiography
can then be used to ascertain the position and dimension of the fistula, detect stones in the duct, and verify
the integrity of the bile duct wall, as well as retrieve residual stones in the postoperative setting. However,
there is some concern that this technique is challenging to perform and carries a significant risk for
secondary injury to the bile duct due to the distorted anatomy commonly encountered at Calot triangle.?%

1.3 Treatment of Mirizzi Syndrome

Surgical management is the mainstay treatment for Mirizzi Syndrome, although this is challenging for
several reasons.
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First, there is a low index of suspicion for this condition among surgeons, largely owing to its rarity, as

gallbladder surgery is often performed in patients with relatively shorter histories of illness, long before the
onset of Mirizzi Syndrome. “?

Secondly, preoperative diagnosis is often missed, thus impacting upon the ability to treat this condition
during surgery.

Thirdly, distortion of the anatomy by dense adhesions due to longstanding inflammation and the
advancement of Cholecystobiliary or cholecysto- enteric fistula, increases the risk of bile duct injury or
massive hemorrhage during dissection of Calot triangle.“%

1.3.1 Open surgical approach

Traditionally, laparotomy has been considered as the technique of choice for the management of Mirizzi
Syndrome. This is largely due to its relative safety when compared with the laparoscopic technique which is
associated with high conversion rates (11.1-80%) and an increased incidence of bile duct injury.

However, laparotomy has the advantage of better visualization, haptic feedback, and gallbladder calculus
removal before cholecystectomy despite its more invasive nature, high complication rate, and longer
postoperative hospital stay.

Total cholecystectomy is feasible in cases of Mirizzi Syndrome Type | which are not associated with
Cholecystobiliary fistula.

When severe inflammation impedes the safe dissection of Calot triangle, retrograde fundus-first
cholecystectomy or partial (subtotal) cholecystectomy (PC or SC) can be applied. ¢” 2% Occasionally, it is
necessary to visualize the CBD to manage other causes of obstructive jaundice. One earlier case reported
intraoperative bile duct injury which was managed by Roux-en-Y hepaticojejunostomy (RYHJ).G%

PC or SC leaves a cuff of gallbladder or cystic duct remaining that can be used to repair the fistula of CBD
(choledochoplasty), a technique applicable in Mirizzi Syndrome type Il and selected type 111 cases.(" 27 3
44, 48) However, choledocho-enteric anastomosis is a preferred alternative to this method.

Some authors consider that it is safer to curve the fundus of the gallbladder and extract its contents before
applying PC or SC. This procedure has also been used in laparoscopic cholecystectomy.

1.3.2 Preoperative biliary decompression.

In order to avoid postoperative complications, Le Roux et al®® applied preoperative drainage with
endoscopic stent, or a nasobiliary drain placement by ERCP to avoid the insertion of T-tubes or abdominal
drains. Preoperative biliary drainage facilitates the intraoperative identification of the main bile duct. For
Type 1V, there is consensus that the best surgical technique is cholecystectomy and RYHJ. However, some
authors support the view that the presence of a fistula with a diameter wider than two-thirds of the CBD
(Type 11l and Type 1V) should warrant RYHJ. 6 27. 29 32)

The safest approach to manage Mirizzi Syndrome Type V is always laparotomy.
Patients and Methods

From January 2021 to march 2023, 28 consecutive patients prospectively diagnosed and underwent surgery
for MS at the Department of Gastroenterology and Hepatology teaching hospital at medical city Baghdad.
Each patient’s demographics, clinical presentation, diagnostic method, treatment procedure, complications
and follow-up were all recorded and tabulated.
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The pre-operative workup indicated by the patient symptoms, signs and findings of initial investigations
imaging of ultrasound or CT scans Subsequently, magnetic resonance cholangiopancreatography (MRCP)
was performed where additional information is required for delineation of the biliary tracts. the Endoscopic
retrograde cholangiopancreatography (ERCP) was usually performed as a therapeutic procedure when the
patient had concomitant cholangitis with an obstructed biliary system secondary to suspected MS.

All postoperative complications were graded according to the Clavien-Dindo classification recorded up to
30 days or within the same hospital stay. Late complications were defined as complications that occurred
more than 30 days after the initial surgery, most of our patients had been followed during the period of study
by frequent out -patient visits.

Data was reported as means £ SD or percentages for continuous variables and frequencies and percentages
for categorical variables. Comparisons were performed using chi-square or Fisher exact tests for nominal
variables, and independent 2-tailed t test for continuous variables. The database was processed with the
statistical software SPSS 21 (IBM, Armonk, NY, USA).

Results

During the study period, 28 (3.2%) patients were diagnosed with MS among 850 patients who underwent
cholecystectomy.

The mean age at presentation (45 years old) and the range (24-66 years) and higher frequency in women
(64.2% of cases).

Patients were classified based on the classification proposed by Beltran et al. The most sensitive
investigation in prediction of MS was MRCP, which was suggestive in 18 (90 %) out of 20 performed,
followed by CT scan which was suggestive in 11 (39.2 %) out of 28 performed and US suggestive in 4 (14.2
%) out of 28 performed (Table 1).

Of the 20 patients who underwent MRCP, 6 had intra-operative confirmation of fistulae, of which 1 (16.6
%) had MRCP images that could have suggested the presence of fistula pre-operatively; which is Beltran
type 2 fistula. The presence of fistulae could not be identified on other imaging modalities.

ERCP was performed in 12 patients, of which 8 (66.6%) were suggestive of MS.
MS was accurately diagnosed pre-operatively in 20 (71.4%) of patients regardless of diagnostic modality.
Laparoscopic cholecystectomy was attempted in 8 (28.5%), of which 2 (25.0%) were successful.

In patients with MS type I, 21 (95.4%) of the 22 underwent either a subtotal or total cholecystectomy, with 1
requiring Roux-loop cholangioenterostomy due to intra-operative injury to the biliary tree.

For patients with type Il MS, 3 (60.0%) of the 5 underwent either subtotal or total cholecystectomy with
primary closure of the fistula, the other 2 requiring a hepatico-enteric anastomosis and choledochoplasty.

In 1 patient with type Il MS, required a stone extraction and keeping of the choledocoenteric fistula (Table
2).

Post-operativecomplications were graded according to the Clavien-Dindo classification and occurred in 5
(17.8%) patients, 1 (1.5%) grade 1 complication, 2(12.5%) grade Il, 1 (3%) grade Ill and 1 (1.5%) grade IV,
and late complications were seen in 4 (14.2%) patients, most notably that of cholangitis (Table 3).

There was no significant difference between intraoperative, postoperative, late and total complications in
patients who had an accurate preoperative diagnosis versus those who did not.

27



"2
MODERN MEDICINE
AND PRACTICE

EUROPEAN JOURNAL OF MODERNMEDICINE AND PRACTICE

Vol. 4 No. 8 (Aug - 2024) ISSN: 2795-921X

Table. 2 Overview of clinical presentation

Clinical findings total
Patient characteristics 45
Age, years, (mean) 24-66
(range) Gender, M: F 10:18
0,
Clinical manifestations, n (%) 20 (71.4%)
. . A . 14 (50%)
Abdominal pain Obstructive jaundice
"y 12 (42.8%)
Nausea/vomiting
Fever Anorexia 8 (28.5%)
8 (28.5%)
Physical examination, n (%) 0
Abdominal tenderness 10(35.7%)
24 (85.7%)
Liver function tests 230 (20-1,102)
Elevated AST, n (%) AST, U/L, mean (range) 27 (96.4%)
Elevated ALT, n (%) ALT, U/L, mean (range) 268 (36-1,065)
Elevated ALP, n (%) ALP, U/L, mean (range) 26 (92.8%)
Elevated bilirubin, n (%) 288 (54-1,023)
Bilirubin, U/L, mean (range) 27 (96.4%)
104 (7-330)
: o " 0
Radiological investigations Ultrasonography,n (%) 28(100%)
suggestive of MS
4 (14.2%)
CT scan, n (%)
i 28(100%)
suggestive of MS
11 (39.2%)
MRCP n (%)
. 20 (71.4%)
suggestive of MS
18 (90%)
ERCP n (%) 0
suggestive of MS 12 (42.8%)
8(66.6%)
Pre-operative diagnosis of Mirizzi 0
syndrome, n (%) 20 (71.4%)

Table 3 Operative findings and procedures based on Beltran classification

herapeutic interventions All Beltran | (n =22) | Beltran Il (n =5) |Beltran Il (n = 1)
(n=28) (78.5%) (17.8%) (3.5%)
0, 0,
Surgical approach, n (%) Zg (gléﬂ/o/;) é ‘é%%%%
Open approach Laparoscopic, : ' 5(100%) 1(100%)
Successful Converted to open 2(25%) 2(25%)
6(75%) 6(75%)
Surgical procedure, n (%) Total 18(64.2%) 14(63.63%) 4(40%) 0
cholecystectomy Subtotal 9(32.1%) 8(36.36%) 1(20%) 0
cholecystectomy Choledochoplasty 1(3.57%) 0 1(20%) 0
Hepaticoenterostomy 2(7.14%) 1(4.5%) 1(20%) 0
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stone extraction and keeping the 1(3.57%) 1(100%)
CEF
PrimarMc?Irc])i?ﬁ;n ?:rr]\tc;IJ;olfcl)Sctrl]J(IJa-lenteric 3(10.7%) 0 3(60%) 0
’ anastomosis 1(3.57%) 0 1(20%) 0
9 0
Choledochoplasty 1(3:57%) 0 1(20%) 0
Discussion

MS is a rare sequelae of gallstone disease, but it grants several challenges to the surgeon. The main
challenge in management of MS is in achieving an accurate pre-operative diagnosis.

In this study, MS was diagnosed preoperatively in 71.4% of the cases, it is acceptable percentage related to
the accurate diagnosis in our tertiary center. This is compatible with Many literatures have studied the rates
of pre- operative diagnosis of MS built on the classification proposed by Beltran et al®?.@) with highly
variable rates of accurate pre-operative imaging diagnosis ranging from 8 to 82% 7 29,

The mean age at presentation (45 years old) and the range (24-66 years) and higher frequency in women
(64.2% of cases).

At initial presentation and diagnosis, the most common symptom in our patients was abdominal pain,
followed by jaundice and fever compatible with other papers, where the most common symptoms were
abdominal pain (incidence 65.7-100%) and jaundice (ranging between 45-87.5%). Other symptoms were

nausea and vomiting (31-62%), cholangitis (up to 56%), fever (21-42%) and anorexia (11-29.2%) © 6 24
29)

US in MS has a reported sensitivity of as low as 14.2%, due to the close proximity of the cystic and CBD®").
On the other hand, CT scans, when compared with ultrasonography, fails to provide any further information,
due to its lower sensitivity of detecting biliary stones, with only 79% of stones visible on ultrasonography
being visualized on CT®®,

The main value of CT scans is to rule out malignancies that are known to occur in up to 25% of the cases of
MS ©8) this is not the case in our study, we had no malignancy.

MRCP in MS has a high specificity in the detection of gallstone and bile duct stenosis, and in showing the
extent of inflammation around the GB ©® In our study, the sensitivity of MRCP was 90%, and was
performed in 71.4 % of our cohort. It is compatible with literatures that are showing a mean sensitivity rate
of 76.29.140- 4D

The sensitivity of ERCP, on the other hand, was lower at 66.6%. However, it remains a valuable adjunct
because it allows delineation of the level and extent of biliary obstruction, as well as closer evaluation of
ductal abnormalities, including fistulae (). Furthermore, ERCP allows the application of sphincterotomies or
biliary stent insertion. This decompresses the biliary system and allows temporization of emergent surgical
procedures but we tried to avoid it in patients when possible because of the risk of cholangitis.

Apart from MRCP in only one patient, none of the pre-operative investigations allowed to confidently report
the presence of fistulation in MS. Thus, a multimodality approach with MRCP for imaging and subsequent
ERCP for clarification and possible therapeutic intervention are recommended.

Achieving pre-operative staging of the types of MS still remains a challenge. In a series by Tan et al.®® bile
duct injuries were seen in 4 (16.7%) out of 24 patients, all of which occurred in patients in whom pre-
operative diagnosis of Mirizzi syndrome was not known in study we have one biliary injury. making a
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preoperative diagnosis is still difficult. Many authors underline the importance of a preoperative diagnosis

of MS to avoid exposing surgeons to difficult operating conditions and therefore to limit complications by
choosing the right approach®®53), Along with a precise diagnosis, proper treatment must follow.

Based on the Beltran’s classification, type I in our study accounts for 78.5 % of cases, and types II and III
for (17.8%) and (3.5 %) respectively. the incidence of type I is higher. It is compatible with other literatures
which are showed that Mirizzi type | (54.5-83%) and Mirizzi type Il (11.1%27.3 %) are the most commonly
reported classifications. Other type of Mirizzi Syndrome is relatively low in incidence®* 48,

At present, Mirizzi Syndrome is managed without well-developed, internationally-recognized clinical
guidelines.

Furthermore, advancement in diagnostic techniques has not made it easier for a confirmed diagnosis to be
made before surgery, even though diagnostic rates have improved markedly.

Open cholecystectomy is in general accepted as the procedure of choice, yet some studies recommend a
laparoscopic approach, which is said to be safe, especially when there is no Cholecystobiliary fistula 16 50,
This reflects the technical challenge in the dissection of the Calot’s triangle in the setting of MS with
chronic fibrosis of the area.

However, it is crucial that MS is diagnosed preoperatively when planning laparoscopic treatment. Research
shows a high conversion rate when the diagnosis is not made prior to the surgery and this increases with the
advancement of the disease € ®4).that what had been done in our study.

In patients with MS type I, 21 (95.4%) of the 22 underwent either a subtotal or total cholecystectomy, with 1
requiring a hepaticojejunostomy in addition to the cholecystectomy, due to intra-operative injury to the
biliary tree.

For patients with type Il MS, 3 (60.0%) of the 5 underwent either subtotal or total cholecystectomy, three of
them underwent primary closure of the fistulae with 2 requiring a hepatico-enteric anastomosis and
choledochoplasty.

In patients with type 111 MS, 1 required stone extraction and keeping of the CEF.

Several diagnostic and therapeutic algorithms have been proposed for MS ©: 33 48) But There is as yet no
conventional agreement as to which kind of approach should be administered to treat a specific type of the
disease.

We rarely use T-tube insertion into the bile duct if necessary, to decompress the bile duct or to shape the
duct in order to minimize the risk of bile leakage, especially when the quality of tissue repair is doubtful.
This technique can also be used to dispose of retained stones during intervention radiology.

Conclusion

MS is a challenging condition and the multimodal diagnostic approach is recommended to achieve accurate
pre-operative diagnosis. In cases where the clinical suspicion is high despite equivocal imaging studies, a
trial of laparoscopic dissection with a low threshold for open conversion is recommended.
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