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CASE REPORT

A case of Mirizzi syndrome accompanied 
by a pseudoaneurysm that ruptured 
into the gallbladder: successfully treated 
by embolization of aneurysm and sequential 
surgery
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Abstract 

Background: Although visceral aneurysms are relatively rare, it can be life-threatening in case it ruptures. We report a 
case of Mirizzi syndrome accompanied by a pseudoaneurysm that ruptured into the gallbladder.

Case presentation: The patient was a 73-year-old woman with persistent gastrointestinal bleeding and progressive 
jaundice. Examination revealed a pseudoaneurysm in the gallbladder artery or hepatic artery branch, and biliary hem-
orrhage due to gallbladder perforation was suspected. Urgent abdominal angiography revealed a pseudoaneurysm 
measuring 50 × 32 mm that had ruptured directly from the right hepatic artery or the cystic artery into the gallblad-
der. The pseudoaneurysm was successfully coiled and the bleeding was stopped. The presence of ongoing obstruc-
tion due to Mirizzi syndrome resulted in an emergency cholecystectomy being performed on the same day. On 
removing the impacted gallstone from the neck of the gallbladder, we found an obstruction between the lateral wall 
of the common bile duct and the gallbladder, this condition was diagnosed as Mirizzi syndrome with a biliobiliary 
fistula. After removing the impacted gallstone, a T-tube was inserted into the common bile duct. Bile leakage was 
observed postoperatively, but it improved with drainage. The patient fully recovered.

Conclusions: We present our experience with a case of Mirizzi syndrome accompanied by a ruptured pseudoaneu-
rysm successfully treated with coil embolization followed by cholecystectomy. In this case, the pseudoaneurysm may 
have been caused by inflammation due to cholecystitis or compression of the arterial wall by a gallstone. To the best 
of our knowledge, Mirizzi syndrome associated with pseudoaneurysm rupture is rare. Our study suggested that chol-
ecystectomy preceded by transcatheter arterial embolization is an effective strategy to control bleeding in patients 
with hemobilia due to aneurysm.
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Background
The pathology of Mirizzi syndrome involves the presence 
of stones in the neck of the gallbladder or the cystic duct 
that compress the common hepatic duct, resulting in 
jaundice [1]. In contrast, splanchnic artery aneurysms are 
rare, with an incidence of 0.01–2% [2]; however, they can 
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be life-threatening when they rupture. Here, we report 
a case of Mirizzi syndrome accompanied by a pseudoa-
neurysm that ruptured into the gallbladder, which was 
successfully treated through the embolization of the 
aneurysm and sequential surgery.

Case presentation
A 73-year-old woman was hospitalized for cholecysti-
tis due to gallstones, and computed tomography (CT) 
revealed dilatation of the intrahepatic bile ducts. There-
fore, endoscopic retrograde cholangiopancreatography 
was performed for it. Moreover, substantial coagulation 
was found in the stomach. Although endoscopic hemo-
stasis was performed for suspected gastrointestinal 
bleeding, the patient continued to have bloody stools, 
and the jaundice worsened. Enhanced abdominal CT 
showed extravasation in the gallbladder, and she was sus-
pected to have hemobilia due to gallbladder perforation 
from the pseudoaneurysm found in the cystic artery or a 
branch of the hepatic artery. Subsequently, she was trans-
ferred to our hospital.

At the initial visit, she presented with right hypochon-
drium pain and jaundice of the skin and eyes. Blood tests 

revealed an increase in the levels of white blood cells, 
C-reactive proteins, and biliary enzymes. Her bilirubin 
levels were high at 14.3  mg/dl. Abdominal ultrasonog-
raphy revealed a 50 × 30  mm cyst-like mass near the 
gallbladder, and a Doppler ultrasound indicated a beat-
ing signal. The gallbladder wall was also thickened and 
hyperintense, and the intrahepatic bile ducts in the left 
lobe of the liver were dilated.

Enhanced CT revealed a pseudoaneurysm in the gall-
bladder, which was suspected to be derived from the right 
hepatic artery or the cystic artery (Fig. 1A, B). Moreover, 
a 20-mm gallstone was observed in the neck of the gall-
bladder, and the gallbladder wall was edematous, indi-
cating acalculous cholecystitis (Fig. 1C). In this case, the 
right hepatic artery ran ventral to the common bile duct 
and was in close proximity to the gallbladder (Fig. 1D).

Therefore, we diagnosed acute cholecystitis and hemo-
bilia due to perforation of the gallbladder by a pseu-
doaneurysm. An urgent abdominal angiography was 
performed to identify the source of bleeding and control 
it.

Digital subtraction angiography (DSA) from the right 
hepatic artery revealed a 50 × 32  mm pseudoaneurysm 

Fig. 1 Enhanced abdominal computed tomography (CT) findings. Enhanced CT revealed a pseudoaneurysm in the gallbladder, which was 
suspected to be connected to the right hepatic artery or the cystic artery A (yellow arrow) axial view, B coronal view. Moreover, CT revealed a 
20-mm gallstone in the neck of the gallbladder (C). The right hepatic artery (yellow arrow) runs ventral to the common bile duct (yellow arrowhead) 
and is in close proximity to the gallbladder (D)
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derived directly from the right hepatic artery or the cystic 
artery (Fig. 2A). We initially planned to place a stent to 
preserve right hepatic artery flow; however, stenting was 
difficult because of the meandering vessels and vasos-
pasm. Moreover, we observed collateral artery flow from 
the middle hepatic artery; therefore, we prioritized coil 
embolization of the right hepatic artery to stop the bleed-
ing. The pseudoaneurysm was isolated by embolizing its 
proximal and distal portions. DSA of the celiac artery 
after embolization indicated the absence of blood flow 
in the aneurysm and that the distal right hepatic artery 
was supplied by the collateral arterial flow of the middle 
hepatic artery (Fig. 2B).

We successfully stopped the bleeding with coil emboli-
zation, which was followed by an urgent open cholecys-
tectomy for the possibility of rebleeding due to worsening 
inflammation caused by gallbladder infarction and per-
sistent cholecystitis, as well as severe cholangitis due to 
hematoma in the bile duct.

Intraoperative findings
Upon opening the abdomen, the gallbladder was found 
to be highly inflamed and distended. Hematomas were 
observed when the gallbladder wall was opened near the 
fundus. We proceeded to remove the abdominal side of 
the gallbladder and observed the coil used for emboliz-
ing the right hepatic artery in the neck of the gallbladder 
and bleeding from the same site (Fig. 3A). We sutured the 
bleeding point from within the gallbladder wall, which 
stopped the bleeding. In addition, when the gallstone 
impacted in the neck of the gallbladder was removed, the 
lateral wall of the common bile duct and the gallbladder 

were noted to be in contact, and the patient was subse-
quently diagnosed with Mirizzi syndrome with a bilio-
biliary fistula (Fig.  3A). A T-tube was inserted into the 
common bile duct from the fistula (Fig. 3B), and a chol-
angiogram was performed (Fig.  3C). The coil used for 
embolization was observed, so the bleeding was consid-
ered well controlled by transcatheter arterial emboliza-
tion (TAE) with only partial deviation of coil. After the 
peripheral bile ducts were visualized and it was con-
firmed that there was no leakage, a drain was placed in 
the gallbladder bed, and the operation was completed.

Histopathological findings
The gallbladder wall showed clear thickening, with 
edema, fibrosis, and granulomatous changes. Inflam-
matory granulation tissue was observed, comprising 
inflammatory cell infiltrates and fibroblasts. Most of the 
epithelium had fallen off, and the nuclei of the remaining 
epithelium were inflamed and enlarged. No malignant 
findings were observed (Fig. 3D).

Postoperative course
Bile leakage from the site of insertion of the T-tube was 
observed after surgery, but improved with drainage. No 
hepatic infarction was observed after the embolization of 
the right hepatic artery. The drainage tube was removed 
on postoperative day 24, and the patient was discharged 
from the hospital on postoperative day 29. The T-tube 
was removed on postoperative day 60. The patient is cur-
rently under outpatient observation.

Fig. 2 Angiography findings on admission and after transcatheter arterial embolization (TAE). Digital subtraction angiography from the right 
hepatic artery indicated a 50 × 32-mm pseudoaneurysm derived directly from the right hepatic artery or the cystic artery (A). We isolated the 
pseudoaneurysm by embolizing its proximal and distal portions of the pseudoaneurysm (B). The bleeding was stopped, and it was confirmed that 
the distal end of the right hepatic artery was supplied by the collateral blood flow of the middle hepatic artery (yellow arrowhead)
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Discussion
McSherry defined Mirizzi syndrome as a condition 
wherein the common hepatic duct may be stenotic 
because of mechanical compression or inflammatory 
changes caused by the impaction of stones in the neck 
of the gallbladder or the cystic duct [1]. The cystic duct 
and the common hepatic duct run parallel to each 
other, this anatomical feature supports the pathology, 
which is believed to occur more frequently when the 
cystic duct is long or when it joins the common bile 
duct at low positions [3]. Although differences exist in 
the classification systems advocated in different studies 
[3–5], Mirizzi syndrome can be mainly classified into 
two main types: type I, the classical type that involves 
pressure and stenosis and type II that involves a 

biliobiliary fistula due to necrosis of the bile duct result-
ing from compression caused by a stone in the gallblad-
der neck. Type II can be further subcategorized into 
type IIa wherein the stone forms a fistula with the bile 
duct at the neck of the gallbladder and type IIb wherein 
the stone impacts into the confluence of the common 
bile duct, and the cystic duct cannot be identified [1]. 
When selecting the surgical treatment, the size of the 
biliobiliary fistula must be considered: in types I and II 
with a relatively small fistula, it is common to resect the 
gallbladder as much as possible, remove the gallstones, 
and insert a T-tube. It has been reported that in cases 
of large or type IIb fistulas where the cystic ducts can-
not be identified, choledochoplasty is performed by 
making an incision on the base of the gallbladder and 

Fig. 3 Intraoperative images, cholangiogram, and macroscopic findings of the resected gallbladder. Intraoperative image: the coil used for 
embolization of the right hepatic artery was observed in the neck of the gallbladder (A: yellow arrow). The biliobiliary fistula was also observed (A: 
yellow arrowhead). A T-tube was inserted into the common bile duct from the fistula (B). Cholangiogram: the peripheral bile ducts were visualized 
and no leakage from the bile ducts was observed (C). The exact size of the gallbladder could not be determined because it was resected as much as 
possible. The gallbladder wall was clearly thickened, with edema, fibrosis, and granulomatous changes. No malignant findings were observed (D)
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covering the bile duct defect created by removal of the 
gallbladder using the wall of the gallbladder or a pedi-
cled omentum [6]. Generally, the larger the biliobiliary 
fistula, the more difficult and complicated the biliary 
reconstruction and the more often it is necessary to 
perform bile duct resection or choledochojejunostomy 
through Roux-en-Y reconstruction [7, 8].

Based on the intraoperative findings in our case, it was 
considered as Mirizzi syndrome type II with a biliobiliary 
fistula. Accordingly, surgery was completed by inserting 
a T-tube after resecting the gallbladder as much as pos-
sible, leaving only a portion in the gallbladder bed.

In contrast, the incidence of abdominal visceral artery 
aneurysms is reported to be relatively rare at 0.01% − 2% 
[2]. Aneurysms are classified as either true aneurysms 
or pseudoaneurysms based on their form of occurrence. 
Pseudoaneurysms rupture more frequently than true 
aneurysms. Hepatic arterial pseudoaneurysms account 
for approximately 20% of all abdominal visceral artery 
aneurysms and are reported to rupture more frequently 
than others [2]. The intrahepatic hepatic artery accounts 
for 20% of all aneurysms, the extrahepatic hepatic artery 
accounts for 80%, and the common hepatic arteries 
account for 33%, followed by the right hepatic artery, the 
proper hepatic artery, and the left hepatic artery [9]. Most 
ruptures occur in the abdominal cavity or bile ducts. 
Occasionally, the aneurysms can rupture into the gastro-
intestinal tract or portal vein system, but ruptures into 
the gallbladder, as in this case, are rare. The right hepatic 
artery usually crosses the anterior portal vein, runs dorsal 
to the common bile duct, and then branches into ante-
rior and posterior branches. In our case, the right hepatic 
artery ran ventral to the common bile duct and was in 
close proximity to the gallbladder, this anatomical feature 
may be the cause of the relatively rare perforation into 
the gallbladder (Fig. 1D).

The etiology of pseudoaneurysms includes trauma, 
iatrogenic like abdominal surgery and catheterization, 
inflammation, infection, tumor, and vascular anomalies. 
According to a recent review, the iatrogenic causes are 
increasing [9]. On the contrary, pseudoaneurysms caused 
by cholecystitis or Mirizzi syndrome have been rarely 
reported.

Considering the clinical course and intraopera-
tive findings, the cause of the pseudoaneurysm in our 
patient was believed to be chronic inflammation caused 
by cholecystitis and arterial injury caused by mechani-
cal compression by the stone. The patient had a history 
of cholecystitis, which had occurred 4  months earlier, 
and was treated conservatively. The intraoperative find-
ings revealed that the gallbladder was highly inflamed 
and adherent to the surrounding organs, such as the 
transverse colon and duodenum, suggesting widespread 

severe inflammation caused by cholecystitis. In addition, 
a gallstone in the neck of the gallbladder was found to 
form a biliobiliary fistula with the common bile duct, and 
the stone was expected to compress the artery. In this 
case, the right hepatic artery or the cystic artery, which 
was weakened by cholecystitis-related inflammation, was 
mechanically stimulated by the gallstone, which resulted 
in the formation of a pseudoaneurysm. In case of metallic 
bile duct stenting for endoscopic biliary drainage, a pseu-
doaneurysm in the right hepatic artery is more common 
because it is easily irritated by the metal wire at the stent 
end [10].

The curative treatment for cholecystitis and Mirizzi 
syndrome complicated by hemobilia and hepatic aneu-
rysm, such as in this case, is basically cholecystectomy 
because of the possibility of recurrent hemorrhage and 
carcinoma development [11–14]. It has recently been 
reported that TAE is minimally invasive, can be per-
formed following angiographic diagnosis, and that con-
trol of bleeding by TAE is accomplished prior to radical 
surgery [15–17].

Although no consensus has been established regard-
ing the timing of radical surgery after TAE, many reports 
indicate that the timing of treatment for acute cholecys-
titis should be determined according to the Guidelines 
for the Treatment of Acute Cholangitis and Cholecystitis 
2018 [18]. At the very least, it is reasonable to perform 
radical surgery before inflammation resolves and before 
the adhesions between the gallbladder and the surround-
ing tissue become strong. Based on the many case reports 
of Mirizzi syndrome with biliobiliary fistulas, elective 
surgery is common. The surgery timing should be deter-
mined by detailed preoperative imaging and pathological 
diagnosis, including cytodiagnosis, and by considering 
planned surgery for both benign diseases, such as chole-
lithiasis, and malignant diseases, such as gallbladder can-
cer and hilar cholangiocarcinoma, or their associated 
complications [19]. Although it is often difficult to pre-
operatively evaluate whether a biliobiliary fistula is pre-
sent, in cases of bile duct stenosis or jaundice, endoscopic 
retrograde cholangiography and endoscopic nasobiliary 
drainage tube placement before surgery are reportedly 
effective [20]. Regardless of the presence or absence of 
a biliobiliary fistula, it is necessary to consider the pos-
sibility of malignant disease and highly invasive surgery 
in Mirizzi syndrome and to decide on the surgery timing 
after thorough preoperative discussion and stabilization 
of the patient’s condition.

In the present case, we considered the possibility of 
worsening of inflammation and necrosis of the gall-
bladder due to gallbladder infarction, rebleeding due to 
persistent inflammation, and severe cholangitis due to 
hematoma in the bile duct; consequently, we performed 
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emergency surgery on the same day. Although surgery 
is the first choice for Mirizzi syndrome, TAE has been 
reported to be effective for aneurysms associated with 
hemobilia [15–17]. And in this case, we performed chole-
cystectomy after TAE. We believe that a strategy of chol-
ecystectomy preceded by TAE may be a safe and effective 
strategy to control bleeding, in patients with hemobilia 
due to aneurysm. The operative findings revealed that 
the patient had Mirizzi syndrome with a biliobiliary fis-
tula and no malignancy, and thus, surgery was completed 
with cholecystectomy plus T-tube placement only.

When we perform TAE, we must consider organ 
ischemia after embolization. The liver receives dual blood 
flow controlled by the hepatic artery and portal vein, 
and embolization of the hepatic artery can be performed 
safely if portal vein blood flow is maintained. Generally, it 
has been reported that hepatic infarction rarely occurs as 
the liver contains well-developed collateral blood chan-
nels [21]. However, hepatic infarctions can be fatal [22], 
and the location of the aneurysm and the anatomy of the 
arterial system must be fully considered before deciding 
the treatment strategy. At the common hepatic artery 
level, blood flow to the liver is maintained via the right 
gastric artery, gastroduodenal artery, and superior mes-
enteric artery arcade, and the risk of hepatic ischemia 
is considered low [23]. It has been reported that TAE 
at the level of the common hepatic artery can be safely 
performed without postoperative hepatic infarction or 
hepatic failure [24]. Similarly, as the right hepatic artery 
and left hepatic artery are connected via the hepatic 
artery traffic branch, even if one of them is embolized, 
blood flow to the liver is retained and the risk of inducing 
postoperative hepatic ischemia is also low [25]. In con-
stant, for proper hepatic artery aneurysms and common 
hepatic artery aneurysms extending to the gastroduo-
denal artery, reconstruction as well as aneurysm resec-
tion is required to avoid liver failure due to decreased 
hepatic blood flow [26]. In our case, the right hepatic 
artery was embolized with the coiling, but DSA from 
the celiac artery confirmed the peripheral right hepatic 
artery by collateral arterial flows from the middle hepatic 
artery, which suggests that hepatic artery blood flow was 
secured.

Conclusions
We present our experience with a case of ruptured pseu-
doaneurysm accompanied by Mirizzi syndrome. We 
first performed angiography to confirm the localization 
of the pseudoaneurysm and control bleeding, followed 
by coil embolization of the right hepatic artery. We suc-
cessfully stopped the bleeding through coil embolization, 
after which urgent open cholecystectomy was performed 
because of the possibility of rebleeding due to worsening 

inflammation caused by gallbladder infarction and per-
sistent cholecystitis as well as severe cholangitis due to 
hematoma in the bile duct.

Postoperatively, the patient was discharged without 
hepatic infarction after embolization of the right hepatic 
artery. To the best of our knowledge, Mirizzi syndrome 
associated with pseudoaneurysm rupture is rare. An 
effective strategy is to precede TAE with cholecystectomy 
in patients who can be treated safely without postopera-
tive complications.
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