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ABSTRACT

Introduction: Mirizzi syndrome (MS) is an uncommon complication of long-term chronic cholecystitis, characterized by
extrinsic compression of the common hepatic duct or the presence of cholecystobiliary fistula. A case of type IV MS, with
extensively damaged common hepatic duct (CHD) due to gallstone impaction and fistula, was effectively treated by
minilaparoscopic hepaticoduodenostomy (HD).

Case Description: The patient was a woman, 36 years old, weighing 66 kg, and standing 1.55 m. For 3 weeks, she had
been experiencing episodes of strong right-upper-quadrant pain, radiating to the back. She also presented with choluria,
fecal acholia, and severe jaundice. Preoperative magnetic resonance cholangiopancreatography (MRCP) suggested the
diagnosis of Mirizzi syndrome (MS). Surgery started with “dome-down” dissection of the gallbladder. The cystic duct and
the CHD were found to be highly compromised close to the gallstone impacted in the infundibulum. After resection of
the affected bile ducts, the biliary tract reconstruction was performed by minilaparoscopy (MINI). The patient was
discharged uneventfully 6 days after surgery, without complication.

Discussion: Because of the severely compromised CHD, HD was the technique used for reconstruction, for its simple
execution, and several proven advantages over hepaticojejunostomy. It was performed by MINI, a new, effective, and
refined minimally invasive technique in which the surgeon uses low-friction trocars to improve visualization and dexterity
in delicate surgical tasks. A Kocher maneuver was necessary to make possible this type of reconstruction.

Conclusion: There is no consensus yet about the best type of reconstruction to use for a severely damaged CHD. In the
present case, HD by MINI proved to be a safe and effective method, emphasizing its known advantages.

Key Words: Biliary fistula, Biliary reconstruction, Biliary tract injury, Hepaticoduodenal anastomosis, Hepaticoduoden-
ostomy, Hepaticojejunostomy, Microlaparoscopy, Minilaparoscopy, Mirizzi syndrome type IV, Needlescopic surgery.

INTRODUCTION

Mirizzi syndrome (MS) is an uncommon complication of
long-term chronic cholecystitis, usually characterized by
extrinsic compression of the common hepatic duct or the
presence of cholecystobiliary fistula.1 The gallstones may

be impacted in the cystic duct or gallbladder infundibu-
lum. This impaction may trigger an inflammatory process
in the common hepatic duct, featuring another etiology of
MS. Occlusion of the bile flow can also occur by compres-
sion or destruction of the wall of the common hepatic
duct. The syndrome was first described by Pablo Mirizzi in
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19482 and is found in between 0.05 and 2.7% of all pa-
tients undergoing surgery for gallstones.1,3 The main signs
and symptoms, in descending sequence of prevalence are
abdominal pain, jaundice, nausea and vomiting, choluria,
and fever. The Mirizzi classification established by
Csendes et al1 is shown in Figure 1.

The successful treatment of a type IV MS with extensive
destruction of the common hepatic duct (CHD) by chole-
cystectomy followed by a hepaticoduodenostomy (HD)
fully performed by minilaparoscopy (MINI) is described
herein. There are no reports in the literature regarding the
use of minilaparoscopy for the treatment of type IV MS,
not forgetting that the use of the chosen type of anasto-
mosis (HD) remains controversial.

CASE DESCRIPTION

A 36-year-old woman, weighing 66 kg (145.5 lb) and
standing 1.55 m (5 ft) tall, with a history of open abdom-
inal surgery (removal of uterine cervix tumor) presented
with several episodes of right upper quadrant pain radi-
ating to the back for more than 3 weeks. She also had
choluria, acholia, and a few episodes of postprandial
vomiting. In her physical examination, she presented with
jaundice (Figure 2), distended abdomen, and palpable
pain in the right upper quadrant of the abdomen. Pre- and
postoperative magnetic resonance cholangiopancreatog-
raphy (MRCP) was performed; and representative images

are presented in Figure 3. Pre- and postoperative blood
test results are summarized in Table 1.

Surgical Technique

Surgery was performed with the patient supine, with a
cerebrospinal slope of 30° and right rotation. Pneumoperi-
toneum was performed by an open technique and an
11-mm trocar was placed in the umbilicus to facilitate the
use of a 10-mm, 30° optics of conventional laparoscopy.
After establishing the pneumoperitoneum, 4 new low-
friction atraumatic trocars of 3.5 mm were placed along
the right costal border. The setting of the surgical team
(Figure 4) and the positioning of the trocars (Figure 5)
were according to our standard for minilaparoscopic cho-
lecystectomy.4 The procedure started with the release of
the gallbladder “fundus first” from the liver bed, followed
by the isolation, sealing, and transection of the cystic
artery by electrocautery.4–7 Blunt dissection of the gall-
bladder was performed by the “dome-down” technique
(Figure 6), using a suction–irrigation cannula, making
the surgical technique ore delicate. The gallbladder
fundus was injured during its dissection, and its con-
tents were promptly suctioned, avoiding gross contam-
ination.

During the procedure, the cystic duct was found to
have been destroyed by fibrosis in the place where the
gallstone was impacted in the infundibulum. Partial
resection of the destroyed CHD area was then per-
formed (Figure 7).

A single gallstone (2.0 � 2.5 cm) was extracted from the
damaged bile ducts (Figure 8) and an intraoperative

Figure 1. Schematic representation of the Csendes classification
for Mirizzi syndrome (2008).1

Figure 2. Close up view of patient’s eyes. (A) Preoperative view
of patient with severe jaundice. (B) Six days after surgery, the
patient showed significant relief of jaundice.
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cholangiography was attempted by inserting an 8-French
catheter into the ruptured CHD (Figure 9). However, all
3 attempts were unsuccessful because of operational rea-
sons (all X-ray machines failed).

The cystic duct, common bile duct, and common he-
patic duct were also found partially destroyed, and the
bile flow was totally obstructed because of stone im-
paction and fibrosis in the exact location where the
gallstone was located in the infundibulum (Figure 10).

An extensive Kocher maneuver was performed allow-
ing a wide release of the duodenum (Figure 11), and
HD was performed with a 5-0 polydioxanone suture
(PDS).

Because of the massive destruction of the main bile
ducts and the cystic duct, making impossible anatomic
reconstruction of the biliary tract, HD by minilaparos-
copy (MINI) was the technique selected for reconstruc-
tion.

Figure 3. MRCP. A, A�, Before surgery: important compression of the common hepatic duct by a gallstone. B–B�, Fifth POD: arching
the duodenum in meeting the anastomosis. C, C�, Fiftieth POD: HD; biliary tract with normal diameter.

Table 1.
Laboratory Tests Performed Before and After Surgery

Before Surgery
Immediately After
Surgery

Postoperative
Day 15

Postoperative
Month 3

Reference
Values*

Alkaline phosphatase (U/L) 293.0 212.8 81.72 79.7 35–104

�-Glutamyl transferase (mg/dl) 1306.0 797.9 330.59 51.2 8–41

Total bilirubin (mg/dl) 6.4 3.71 1.49 0.2 0.2–1.0

Conjugated bilirubin (mg/dl) 6.0 3.36 1.21 0.12 �0.2

Unconjugated bilirubin (mg/dl) 0.4 0.3 0.28 0.1 0.2–0.8

AST (U/L) 256.0 177.4 46.09 16.4 �40

ALT (U/L) 329.0 288.3 173.26 16.4 �31

*Reference values for women aged over 20 years.
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After the bile duct reconstruction, to check anastomosis, a
Levine gastric tube was inserted in the stomach by oral
route, then a duodenal hyperinflation test was performed.
No air leak was detected during the test. After enlarging
the most lateral trocar access to 5 mm, through this inci-
sion, we placed a suction drainage in the subhepatic
space (Figure 4). The approximate surgery time was 350
min. No bile leakage was detected, and the drain was
removed after 72 h.

DISCUSSION

MS is an infrequent complication of long-term chronic
cholecystitis, more prevalent in women. The constant
compression exerted by the gallstone aggravated by the
inflammation of the structures involved, can cause 2 types
of fistula: between the cystic duct and the extrahepatic
bile duct and between the infundibulum and the common
bile duct. In the cholecystoenteric fistula, the patient can
present with the clinical condition of a biliary ileus. In the
cholecystobiliary fistula, the gallstone may migrate to the
common bile duct or the common hepatic duct.1,2,8,9 Rec-
ognition of MS is important because of the high risk of

Figure 4. A, Operating room organization and the surgical team.
B, Surgical wounds showing positioning of the port sites. Four
3.5-mm trocars were used along the right costal margin and 1 of
11 mm in the umbilicus for the use of a 10-mm scope of
conventional laparoscopy. C, Except for the drain exit, minimal
scars were observed after 6 days.

Figure 5. Anterograde cholecystectomy. A, Beginning of the dissection for the left cephalad wall. B, Progression of gallbladder removal
with minilaparoscopic approach. C, Top-approach dissection. D, D�, Dissection near the infundibulum. E, Infundibulum opening
showing rear wall of the common bile duct.
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iatrogenic injury of the bile ducts during surgery, espe-
cially when it is difficult to establish the preoperative
diagnosis.1,8–11

A high surgical skill and experience in the bile duct ex-
ploration are needed to avoid iatrogenic injuries during
MS surgery.4–7,9 Thus, treatment of minimally invasive MS
is a major surgical challenge because of the intense in-
flammatory process, leaving the bile ducts dense, with
many adhesions that distort the natural anatomy, and in
some cases, creating a cholecystobiliary fistula. Excessive
bleeding during the dissection of the triangle of Calot can
be an important cause of iatrogenic lesion of the bile
ducts.12–14

There is no consensus yet in the literature on the man-
agement of MS in terms of both diagnosis and surgical
treatment.15 Some authors do not consider laparoscopy as
the first choice because of the intense inflammatory pro-
cess caused by the disease, and some even consider it a
contraindication to the minimally invasive approach. How-
ever, the procedure can be successfully performed by expe-
rienced laparoscopic hepatobiliary surgeons.4–7,9,13 The
choice of which surgical technique to use will depend on the
type of MS and the level of obstruction of the common bile

duct. Therefore, there are some alternatives that may con-
tribute to reducing the incidence of iatrogenic injuries:
1. Anterograde cholecystectomy (“dome-down”), as in the
present case, is used when approaching the gallbladder
by the infundibulum is impossible or unsafe. This ap-
proach allows safe identification of both the cystic artery
and the cystic duct4,14–18 (Figure 5).

2. Dissection using the tip of the irrigation–aspiration
cannula allows the separation of the adhesions atraumati-
cally, and simultaneously can be effective for aspirating
any eventual bleeding4,15,16 (Figure 5).

3. Intraoperative cholangiography has a crucial role, as it
can show the whole anatomy of the biliary tract, helping
to prevent damage or at least promote early identification
of any iatrogenic damage to the biliary tree.15–18

When necessary, once the removal of the gallstones from
the infundibulum is completed, the choledochal duct
drainage may require a technique to avoid subsequent
stasis and cholangitis. This drainage can be achieved by
several techniques, such as by simply placing a Kehr drain
(T tube) or performing a biliary–enteric derivation. How-
ever, note that a consensus among surgeons has not been
reached, either on the technique to be used for recon-

Figure 6. A, Gallbladder positioned to identify its limit with the main bile duct. B, Opening of the vesicle. It is observed with destroyed
anterior wall. C, Gallbladder with infundibulum and cystic duct destroyed by fibrosis. D, Partially open vesicle with thick walls.
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struction of the bile ducts or the route of access (open or
laparoscopy).19–22

The debate surrounding biliary reconstruction by Roux-
en-Y hepaticojejunostomy (HJ) or by HD centers on the
opinion that HD reconstruction is more often complicated
by bile gastritis and cholangitis and is associated with a
higher ongoing risk of cholangiocarcinoma.19,20

Actually, HJ is the most commonly used technique, even
with the claim that HD may be associated with higher post-
operative complications.19,20 On the other hand, some sur-
geons consider HD to be a more physiological procedure,
much simpler to perform, and associated with fewer com-
plications, such as anastomotic leak, adhesive bowel ob-
struction, and peptic ulcer, when compared to HJ.21–23 In
1905, Mayo24 reported one of the earliest successful cases of
HD as a method of biliary reconstruction and was responsi-
ble for popularizing and refining the HD technique.

It is interesting to note that a retrospective cohort study
also reported major complications when HJ was used for
reconstruction of the biliary tract compared with HD. In
addition to being more accessible endoscopically, HD has

lower stricture rates, lesser morbidity, and lower risk of
bile gastritis or cholangitis than HJ.25–27 When comparing
the 2 biliary–enteric reconstruction modalities (HD vs HJ)
after choledochal cyst excision, Yeung et al26 related that
HD has been shown to be safe and feasible, with short-
ened operative time and comparable short-term postop-
erative outcomes to HJ reconstruction.

In an elegant study, Liem et al27 examined (using a large
series of patients) the efficacy and complications of lapa-
roscopic HD after resection of a choledochal cyst. Of the
74 cases reported, there was only 1 conversion to open
surgery and no deaths. Of the 74 patients, 56 were ob-
served for 3–12 months. In these patients, cholangitis
occurred in 3 and bile-reflux–related gastritis in 8. There
was no jaundice. These results, therefore, corroborate to
show the efficacy and safety of HD anastomosis.27

In the present case, the main bile ducts were found to be
almost totally destroyed by the fistula, inflammation, and
fibrosis in the location where the gallstone has become
impacted in the infundibulum. Therefore, cholecystec-
tomy was performed, followed by resection of the dam-

Figure 7. A, A�, Atraumatic dissection of the biliary tract using an irrigation–aspiration cannula. B, Gallbladder wall dissection using
irrigation–aspiration cannula to release the gallstone. C, Single gallstone released of the infundibulum. The front wall of the bile duct
is denuded.
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aged bile ducts and HD with manual suture for the biliary
tract reconstruction.

To perform the procedure by MINI was our elected choice
because of our previous experience with using instru-
ments with reduced diameter, especially in advanced and
complex minimally invasive procedures. MINI has signif-
icant advantages for patients and surgeons. To patients,
the obvious attractions of MINI over traditional laparos-
copy seem clear—smaller incisions, less scarring, and pos-
sibly reduced postoperative pain.4,5,7 To surgeons, recent
clinical studies have demonstrated some great advantages
of minilaparoscopy in technical feasibility, safety, and
effectiveness for several different procedures.5 For
transanal endoscopic microsurgery (TEM), Araujo et al29

concluded that mini-instruments provide improved visu-
alization in this limited working space compared with
conventional 5-mm instruments. Also for cholecystec-
tomy, inguinal hernia repair, and other complex proce-
dures that demand delicacy, MINI has shown advantages
that go far beyond cosmesis: a more precise movement
and a better visualization of the surgery field when a
closer view is necessary.5,7,28–30 Furthermore, we used the

new low friction minitrocars that add even more advan-
tages to this technique. By noticeably reducing (essen-
tially eliminating) the friction forces between the trocar
and the mini-instruments, the precisely engineered trocars
result in less movement and fewer trocar dislocations from
the abdominal wall, which reduces abdominal wall
trauma and contributes even more to improved cosmetic
results. In this particular case, minilaparoscopy added
superior precision, visualization, and ability to perform
delicate techniques for the complex biliary proce-
dure.5,7,28–30

The strategy chosen for the treatment of type IV MS—HD
by minilaparoscopy—provided good results. On the sec-
ond postoperative day (POD) the patient stopped com-
plaining of abdominal pain, and on the third POD,
choluria and acholia were absent. Jaundice was not per-
ceived in the sixth POD (Figure 2B). The patient was
discharged uneventfully 6 days after the procedure with-
out further complications (Figure 4C). The MRC per-
formed on the 50th POD demonstrated the HD pervious
and biliary tract with normal diameter (Figure 3C). After

Figure 8. A, Isolation of the main bile duct to perform cholangiography. B, B�, A 8-French catheter fixed in the biliary duct for the
cholangiography. C, Catheterization bile hole for performing cholangiography during surgery.
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a 10-month follow-up, the patient remained asymptomatic
and highly satisfied with the result.

CONCLUSION

This is a report of successful laparoscopic treatment of
an adult patient with MS type IV. Even though there is
no consensus in the literature about the ideal approach
or the best type of reconstruction of a severely damaged
CHD, in the present case, minilaparoscopy by HD was
a safe and effective method, emphasizing its known
advantages.
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